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16 Obfervatlo,u on the Ipomeea I-I~fpida. 

three ltrokes in a minute, and gives about a half gallon into 
the cifiern at each Kroke. He adds, " I fpeak of what it 
did in the dryeft part of loft fummer; when it fupplied a 
large family, to.g_ether with. work-p pen le, &e. with water for 
all purpofes, m a fituauon where none was to be had before, 
except rome bad water from a common pump, which has 
been fince removed. But the above fupply being more tharL 
fufficient, the machine is oecafionall~-Ropped-to prevent 
wear, which is done by merely eaffidg off-the firing of the 
bucket valve." 

P. S. I have juff been informed that a drawing of the 
engine, which I had communicated to a perfon in this neigh- 
bourhood, was lent to a colliery near Swanfea rome months 
ago, and that it has already been applied to ufe there; it is 
not, however, fufiiciently powerful for the coal-works in this 
neighbourhood. 

The following Certl]%.zte accompanied there Letters. 
I do hereby certify, that the water engine, eonfiru&ed near 

my houfe un~ler the dire&ion of Mr. Sarjeant, has been eight 
months in ufe, and fully anfwers the purpofe intended. 

EDMUND L. IRT01~. 
trton Hall, March iS, xSOl. 

I do alfo certify the above to be true. 
R O B E R T  ~VI L K I N S O N ,  

One of his ma~efty's juftices of the peace 
for the cQunty of Cumberland. 

~farch x3, ,~or. 

IV. Obfervations on the Ipomma Hifpida, and )Come other 
Plants of the Family of tba Convolvulus. By FELIX 
F O N T A N A * .  

I. T H E  i#om.wa hifpida, and other plants of the con- 
• volvutus kind, have the property, as they grow up, of twif~- 
ing themfelves around bodies in the neighbourhood w:hh 
which they come in contac't." They exercife this fing~Iar pro- 
perty on every kind of body, whether vegetable or- mineral, 
great or fmall, even when they are as flender as a thread. 

II. The fpirals formed by there plants are loofe, and at ~. 
difiance from each other, when the diameter of the body 
which they embrace is of a confiderable fize. If it decreafes 
they become clofer, and approach each other more, in fueh 

• From M£dmoires de la $ocidtd Mddicale d'Emulation. O.~uatri~me annie. 
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Obfervat~ons on the Ifomwa Hifplda, ~7 
a manner that one is fometimes tempted to belie,ce that they 
are in conta&. I have prefented to there plants metals, ([ones, 
and the branches of trees, fometimes green and fometimes 
dry, the figures of which were infinitely varied, and alwav~ 
obferved that the fpirals they form adhere, by immediate 
eonta6t, to the whole length of thefe bodies. I tried to 
change the dire&ion of there fpira].% to make them afeend" 
or defeend from left to right, if tile), inclined before from 
right . . . . .  to left; and they always )~ielded to there changes with 
faelhty m a very htt]e ume. 

l!I.  When they are abandoned to themfelves, and find no 
bodies neat them to which they can attach themfelves fo 
as to climb around them, they creep along the ground, fall 
baek on themfelves, become interwoven in a thoufand dif- 
ferent ways, and force them[~lves into the ground : they ex- 
tend to a great di/~ance on every fide, and form a net of 
fpirals elofely united. 

IV. After having long l~udied the ehara&er of there 
plants, I muff confJs that I am acquainted with no mecha- 
nical principle by which the movements and fingular pro- 
perties which the'y exhibit can be explained. T~is kind of 
infiin&, wkich makes them feareh for neighbouring bodies 
to affift them to rife ( thole fpirals, which they eonftantly form 
as they grow up~ thole angles and thole folds, which are 
found always proportioned to the t]gure of the bodies they 
meet with ; the faeility with which their fc~ms, even when 
exceedingly hard and robu9~, can fall back upon the1~felves, 
and form angles fo much the fmaller as the bodies to which 
they attach themfelves are flenderer: all there ph~enomena~ 
abfolutely contrary to the re&ilineal progrefs affe&ed by the 
fibres o f  plants, .as well as by their veffels and the liquors 
they contain, make me fufpe&, in thole which we examine, 
a new principle of fenfation and life. 

V. It muft not be believed tbat the ipomcea bifpida thus 
twif~s round upon itfe]f merely becaufe it is formed of fpjral 
fibres, and that all its movements are only a neeeffary effe& 
of its interior organization. Such an opinlon is entirely void 
of foundation. It would indeed be fruitlefs labour to feareh 
for there pretended fpiral fibres by the help of the mlcrofcope, 
for that intirument exhibits only re&ilineal fibres and canals. 
Betides, I have always found by experience that the dire&ion 
of there plants may be changed at pleafure ; that, if the fpirals 
they defcribe around any body are formed on 'the right, they 
may be immediately turned to the left, and vice verfa. Their 
movements, therefor,, can be afcribed neither to any peculiar 

VOL. XII. B meehanifin~ 
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18 Obfervat~ons on the Ipomwa Hifp~da. 

meehanifm, nor to local circumftanccs ; and they feem equally 
capable of" moving on all tides. 

VI. Ivy is the, only plant, and perhaps the only body, with 
which they do not f)~mpathize : they are not fond of uniting 
with it, or twirling themfeh'es around it. If  any external 
power unites them to that plant, and forces them to defcribe 
around,it.a certain nmnber of eircmnvolutions, they endea- 
your to avoid it, to aifembarrafs themfelves from it, and they 
remove from it as loon as circumflances will permit. 

VII .  If  a branch of the plants in quefiion be fufpended in 
the air, it cofitinues to defeend in aperpendicular dire&ion, 
unlef~ it be very flender. In that cafe, it abandons the 
l~raight line which it followed, and bends itfelfcontrary to 
the laws of gravitation, raifes itfelfup, and returns to its own 
ftem, that it may defcribe around it the ufiml fpirals. 

VIII .  Sometimes the extremity of there plants, after having 
twif~ed itfelf feveral times around different neighbourirtg bo- 
dies, abandons the fpirals it had begun to form, and recedes 
fever~l inches; efpecially if deranged in its progrefs, either 
on p lrpofe or by the efl~cct of rome local clreumftances : but, 
by  a very wonderful meehanifm, it almoi~ always fails back 
towards thole bodies which it embraced, fearehes for them 
as if by natural infiin~, and again twirls itfelf around them, 
following the fpiraIs it defcribed before. There fpirals are 
t]tuated ]n  a dire~ion AOrom the top to the bottom, or from 
the bottom to the top, according to the pofition of the point 
which terminates them. Indifferent to every kind of direc- 
tion, they con~antly follow.that ~iven to them, without 
obeyin~ either the laws of gravity~or thole by which other 
plants ~eem to be regulated. 

IX. ".All there ph:~:nomena cannot be explained by fimple 
mechanifin: they feem to be the eft'ee°c of a principle of fenfa- 
tion and lif~; a principle which I difcovered feveral years 
ago in the tremell~e of Dillon~ and fome other finaller plants, 
as yet little known, of the family of liJerons, and of which I 
have demonltrated the exigtenee by evident proofs, as may 
be feen in my different works. There proofs have never yet 
been eontetied by any obl~rver or philofopher. 

X. Life and fenfation are found to be obfenred among 
certain animals which have very little analogy with man and 
with common animals, aud to become the lefs apparent as 
their organization differs from ours. Sometimes, even, it is 
diffieuh to believe that they enjoy real life; and this difco- 
very can be made only by the laborious refetirches of the phi- 

. - -  _ - . f lofophm obferver. Several of there animals are deftttute o 
the 
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Obfervat~ons on the II, o~n,~a Hiffida. 19 

tl~e organs of hearing~ fight, taf~e, and fmell. There are 
whole-families which have not the organ of voice, that pow- 
erful mean for difcovering fenfation ; and the fenfe of touch 
itfelf is fometimes fo obfcure by the abfence of thole fenfiblc 
movements and violent agitations manifefied by other ani- 
mals in eonfequence of any ftroke, that it cannot be known 
whether it is produced by fenfafiou, or by any other principle 
unknown, and merely mechanical. Even the organs o fd i -  
[geffion, which in other arfimals are internal, can be fupplied 
m the family of the polypes by tile external organs, and ever 
by the tkin itfelf. It is well known that thefe animals form 
a kind of elongated bag, if they are turned, like the ringer of 
a gtove~ the flomach becomes tkin, and performs the func- 
tions of it, while the akin becomes Romach, and digeffion 
continues. 

XI. It was formerly thought that, to afcertain whether an 
organized bein~ belonged to the animal or vegetable king- 
dom, it was fu~ficient to divide it into feveral parts; but at 
prefent we are acquainted with a multitude of animals which 
may be divided without deftroying them, and which even 
multiply, like fome plants, in proportion as they are divided. 

XII.  The little analogy, therefore, which exiRs between 
our organs and thole of plar,,ts, and even the abfolute priva- 
tion of certain organs, will not permit us to obtain certain 
and evident proofs of the life and fenfation of vegetables. For, 
if we fuppofe that all plants are endowed with fenfation, and 
that it is even much more exquifite than our own, how can 
we afcertain whether their mode of living and feeling be dif- 
ferent from ours, if their organs have no relation to our or- 
,~*ans, and if they are entirely deprived of thole which could 
a~t upon ours ? But though we cannot prove dire&ty, and in 
an evident manner, that plants feel, it by no means thence 
follows that plants are incapable of feeling as well as animals~ 
and even in a much more exquifite manner. W e  cannot 
without temerity, and without expofing ourfelves to the danger 
of falling into error, refufe to nature a power which the ex- 
ereifes, perhaps, over all organized beings. 

XIII .  Motion, perhaps, is the moil certain ehara&er by 
which animals are dii~ingui~ed, and that which rarely aban- 
dons them : without it we fhould be obliged to confider as 
inanimate an infinite number of beings in whom life is ma- 
nifefted in the molt evident manner by the rapid movements 
of their different parts ; movements which can in no manner 
be afcribed to mere meehanifm, but which are neeeffarily 
produced by fenfation ; and yet there movements fometimes 
become fo flow~ and fo obfcure, that they-are capable ofex-  

B 2, hauRing 
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'~o Obfer~tatlons on the Iporneea Hifplc!a. 
hau61ng the patience, the fagaeity, and the talents of the 
mof~ in¢lefatigable philofophic obferver. 

XIV. But if the vital movements are obfeure in a very 
great number of animals, they become almoft imperceptible 
in plants. I do not here fpeak of thole movements~ fo well 
known, of the fenfitive plant, the bedyfarum ffyrans, and the 
ftamina of feveral others, which, as loon as'touched, move 
and contr,& themfelves. It  would be difficult to prove that 
thefe movements are really vital, and that they arife from 
fenfation : they appear to me to be purely mechanical~ though 
we may be ignorant of the real mechanifm which produces 
them ; and they have a great analogy to thole which depend 
on the elafiicity or fpring of certain machines which, when 
once wound up, unbend themfelves, and continue to move 
as long as the force and principle by which they were put in 
a&ion exifis. 

XV. The indefatigable botanil~ Dillon ftudied with great care 
the fmall tremeda, 'bat he did not difcover thole movements 
which it conftantly manila,s to the eye of an attentive philo- 
fophie obferver. Adanfon went l~ill further, but without ob- 
ferving in it any thing that depends on a real principle of life 
and fenfation. Having become the obje& of my refearches, it 
exhibited to me a great number of movements ttill unknown, 
and of the greatePt importance. After having carefully exa- 
mined~ and, as I may fay, analvfed them, it appeared to  me~ 
as may be feen in my works, tflat they might condu& to a 
real principle of  life altoffether different from mere mecha- 
nifm. Bt/t I mut~ confe]'s there are only two plants the life 
and fenfation of which I was able to demonftrate in an evi- 
dent manner, and fo as to leave no doubt; and there two 
plants are very fmall~ and even microfeopic. They have 
little if any analogy with other plants ; and though they ex- 
hibit all tl~e proper'ties by which vegetables are characq:erized, 
"rome even may clafs them in the animal kingdom. But 
whatever may be the care, and however important the quef- 
lion may appear, it cannot degtroy truths founded on fae"t~ 
and obfervations. It is much to be wifl~ed, for tire progrefs 
of  fcienee, that the life and fenfation of common plants could 
be pi,oved, and that  it were poffible to fho~ that  there quali- 
ties, fo wonderful, and at the fame time fo ohfcure, do not 
exelufively belong to antmats, but that they are extended to 
all organized beings. 

XVI.  I opened the entrance into tiffs laborious and diffi- 
cult path by tbme obfervationsr which were indeed very im- 
perle&, on the convolvuli ; a kind of plants which are very 
large~ and well knowrx to every body. .Animated folely by  

a defir~ 
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Obfervadons on the I~omwa Hifpida. 2,  

a defire to be ufeful, ohfervers ab]er than myfelf, and more 
fi~voured by circuml}ances, will no doubt finiih what I have 
only Iketehed out. 

XVI[. To encourage them, and flmw them the probabi° 
]ity of the molt brilliant fuccefs, let me be permitted to fay 
a few words refpe&ing two properties equally common to 
animals and vegetables, from which life and fenfation feem 
to flow--I mean generation and refpiration, fo necefl'ary to 
there two kinds of organized beings. 

XVIII .  Air is an-element fo neeeffarv to animal life, that 
it hecomes weakened, and is at length" exfinguithed, wher~ 
entirely deprived of it ; and from my own obfervations I am 
induced to believe that 11o animal can live without air, and 
without a quantity, more or lefs eonfiderable, of oxygen; 
though we ~tre bu{ imperfe&lv acquainted with the manner 
in which it a&s, how it is reft~ired by the different animals, 
and by what means they are able to feparate it from the dif- 
ferent fubftanees with which it is unitedj and which eaa 
nmre or lefs alter its purity. 

XIX.  Wha t  is certain is, that finall eels, fufceptible of 
being recalled to litb, die if deprived of air, or if care be not 
taken to renew it ; and it would be lo9c labour to attempt to 
reanimate them, if the w~tter in which they are immerfed is 
not in conta& with refpirable air. They live only a very 
thort time in every kind of water deprived of that air. They 
die in hydrogen and nitrogen ; though there gales are not 
prejudicial to them of themfeh, es ; and do not oeeafion to 
them fudden death, like the greater part of the other gales, 
without even excepting carbonic acid gas. It appears, then, 
that oxygen contains the vital principle ; and the principle it 
has of maintaining and pret'erving life, induces us to believe 
that if it does not communicate it dire&ly, it can at leaf~ 
awaken it, and put it in a&ion. The fmall animals above 
mentioned are an irrefragable proof of this affertion. They 
remain dead as long as they are deprived of oxygen, but its 
prefence immediately refiores them to life and motion. It 
may therefore be fai~ that it contains the dire& principle of 
life; which it infnfes into them ; or that their vital organs, 
in order to be reanimated, ftood in need only of this aliment, 
of which they were deprived. 

XX. The abfolute need which plants have of air in order 
to vegetate and be preferred, renders it highly probable that 
it'ferves for the fame purpofes among animals; and that it 
ought to be eonfidered in there two claffes of beings as a 
pr~eiple from which life flows, in the fame manner as an 
effe& from its eaufe, Betides, vegetables are organized as 

B 3 well 
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~2 Obfervatlons on the Iporawa Hifp~da. 

well as animals ; they inereafe alfo by nutrition ; and though 
this run . ion  in both follows laws different in their details 
and application, we tnay however affert, that plants have in 
hgeneral more refemblance to our fmall eels, than the latter 

ave to eommon animals. A plant, indeed, may be dried to 
a certain degree, rome even may be reduced to a fiate of 
perfe& defieeation, withoUt lofing the property of vegetating 
as before ; whereas the flightefi ctefieeation o f  animals is, irt 
general, fufficient to deprive them of life for ever. The di- 
verfity of there ph~enomena is, no doubt, bwin~" to the tim- 
plicity of  the organs of plants and of our mic~rofcopie eels, 
and, above all, to the facility with which the latter can be 
dried, which . . . . .  prevents the corruption .and diffolution of their 
organs ; while thxs d~ffolution is unavoidable among common 
animals which have a very complex organization, and whole 
humours naturally tend to corruption, This, however, in no 
manner deftroys the great analogy which exifts between thefe 
two fpecies of beings; an analogy founded in particular on 
the circumftance of both having-equal need of oxygen for 
their exiftence. 

XXI .  Generation, that myflery, fo obfcure in its princi- 
ples, whieh belongs no lefs to plants than to animals, forms 
the li~eond kind of analogy between the two elaffes of organ- 
ized beings, and indueesus to believe, that where the organs 
are the fame, and have the fame ufes, we ought to find alfo 
an identity of wants. Veffetables and animals have dit~in& 
genital parts of feparate ]'exes, male and female organs in 
different individuals, and exhibit ef/brts in the[~ different 
fexual parts to eonfummate the a& of fecundation. Since 
the fexual organs, and the manner of reproducing themfelves, 
zre common to the two ~rand families of organized beings,, 
do they differ in fenfation~ And this difference, fo impro- 
bable between beings tb like in other refpe&s, and the only 
one of the kind, perhaps, that can be found in nature, on 
what is it founded ? Is it on our organs and mode of fenfa- 
tion not being in harmony or unifon with that of plants? Was 
there ever any reafon weaker, or lefs philofophieal ? 

XXII .  Tl~e movements of the male organs of plants 
which perpetuate their fpecies, and the manner in which 
they prepare for that grand work, feem to me to deferve par- 
titular eonfiderafion, and further refeareh. I propofe to un- 
dertake this labour, or rather to continue it ; for I have al- 
ready been employed on this obje& under various eireum- 
]lances, and I .~m of opinion that t]ae rum of my obfervations is 
f.uffieiently deeifive to enable me to afl~rt, with fo~me founda, 
tlon~ that the movement~ by which different beings repro- 
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Obfervaf;om on the Ipomwa [tlfp'Ja. 23 
duee themfelves, are not the refult of mere mechanifin, but 
that the grand acCt of generation is executed by a principle of 
fenfation which regulates and directs it : it, howe;}er, appears 
that this fenfation abandons plants as titan as the end of na- 
ture is aeeompliflled. Thus we fee different kinds of ani- 
mals die when they have enfured the reprodu&ion of their 
fpeeies. 

XXII I .  It  is then highly probable that plants as well as 
animals enjoy a principle of life and fenfation, whatever he 
the nature of that principle, and notwithftanding the differ- 
ence it exhibits in there two families of organized beings ; a 
difference which is neceflZar},, finee their tiru61ure is not the 
fame. The abfolute need of oxygen, which is equally felt by 
botlt; the timilitude of their drgans; the analogous move- 
ments in the ufe of there organs ; an.d, in the laR place, the 
inconvenience there would be to refufe life and fenfation to 
other plants, while we are obliged to acknowledge it in 
the two mierofcopie plants which I examined, betdes thole 
alluded to in this memoir;  are all proofs on which the life 
and fentibility of plants are founded. It taupe, neverthelefs, be 
eonfeffed, that the little analogy which there is between their 
organs and ours, will not permit us to eftahlifll there proofs 
on fa&s, and to give them the evidence of demoniiration, 
It appears, however, very furprifing that nature grants to ve- 
getables a force and an energy which it feems to have refufed 
to animals. I allude to the property which the former pof- 
fefs, not only of deeompofin~ every k'ind of bodies, but of eol- 
le&ing the elements to form new compounds, and thus to 
produce foflils and even metals. Animals are deedtute of 
this property, or at leaI{ enjov it only in a weak degree. 

XXIV. Life and fenfibili{y, however, in different ani- 
mals exhibit degrees fo various and different, become 
weaker, and deereafe bv gradations fo infenfible, that the 
philofophie obferver ean'fearcely fix their limits, and afcer. 
tain where the}, be_~in and where they end. It  even,~pDears 
that fenfihilitv, to ju~d~;e at lea~ bv its efl?cCts, is not altogether 
of the fame'nature in the difl'erent kinds of animals. The 
numerous obfervations and experiments, which I have made 
for years, on the |~nfibilitv of animals, partieutarl k, the 
cold-blooded, and on the tel:urn of fome of them from a 
flate of death to that of life, leave no doubt that there are 
a great many of them in which the feverett wounds oceafion 
neither fentation nor pain. For example~ if the head ofa  flv ~ 

"be 
:~- The naturallit and real philofopher will not be furprifed to t?e the 

author fix his attention on a fly. an infe& conficlered by the vulgar as con- 
temptible. The fmalleR inft& ~}oys life and t~nfation as wall as the 
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24 Obfe,~vations en tbe Ipomwa Hifplda. 
be cut off, it continues to fly about, to walk, to leap, and to 
climb as before ; its regular and uniform motions, fometimes 
flow and tranquil, fometimes quick and animated, exhibit 
n~thing eonvulllve, nothing that refemhles tkofe violent agi- 
tations which accompany pain. In a word, the number and 
rapidity of there movements, as well as the time that there 
flies can live, are fubje& to no fixed rule. 

Let us flop for a moment to confider the movement of 
their legs; tliey are equally various and wonderful as thole 
by which they can move the whole of their body. 

XXV. To appreciate properly the different movements per- 
formed hy an animal in a fiate of health or of difeafe, it is 
neeeffary to have an exa& idea of the cireum~ances in which 
it is placed, of the motives and impulfes which in general 
induce it to move; in a word, we muff be acquainted with 
its nature and chara&er. This being premifed, it is eafy to 
obferve, that of the nine kinds of movement to which thole 
executed by flies in a ikate of health may be reduced, eight 
fiill fubfi~ even after they have been deprived of the head. 
Scarcely has a, fly been decapitated when it is feen to move 
its hindlega for along time, and at different periods, to crofs 
them, either fianding up or flying, to rub them along its body, 
to hook the one into the other in the form of a wheel, and 
to agitate them in a thoufand ways with wonderful rapidity 
and regularity. All there movements, which eonftitute the 
firft kind here treated of, are'abfolutelv fimitar to thole per- 
formed by a .fly, when, poffeffi~g perfef~t health, and being 
harafl~d by no fear or want, it appears to move only for its 
own pleafure. There movements, then, feem to be produced 
in there two fiates, fo oppofite~ by the fame principle, that is, 
fenfation and volition. 

XXVI. The fecond kind of movement refults from their 
hind legs, which they rake up towards the interior edge of their 
win_~s;-fo that by thefe means they are elevated, and placed 
in dlYfferent dire&ions. The obje& of there movements, ex- 
ceedingly varied, though confiant, feems to be, to rub, beat, 
and po]ith their wings. Their hind legs can execute a third 
kind of movement, no lefs varied, when, conveying them 
above their wings, which they keep extended, they rub 
them, beat them; and polifl~ them, as in the preceding care. 
Their mkldle legs alfo are often obferved to be twirled around 
thole behind, and to rub each other mutually; which form~ 
two new kinds of motion different from thole we have exa- 
nfined. 
~argeft animals : there properties belong as much to mierofcopie,and infu- 
fion animals, as to the elephant and wbale, Nothing is contemptible in 
tile eyes of the phi|ofopher ~ every tiling in nature i~ ;great and wonderful. 
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03fer,vatlons on the Ipomwa H~fpida. ~5 

XXVII. They can alfo move their fore legs, and twirl: 
them in the form of a wheel ; which forms a fixth kind of 
movement, fo various and multiplied that the eye can fcarcely 
follow them. The feventh and eighth kinds refult from the 
union and interlacement of their middle legs with thole be- 
fore. Wha t  feems furprifing iF, that there eight kinds of  
movement are perfe&ly flmilar to thole voluntarily performed 
by the animal, and as it were for pleafure, before its head 
is cut off, and when it enjoys perle& health and tranquillity. 
In the laf~ place, flies perform a ninth kind of movement by 
conveying their legs and thighs around their head, which 
they rub and polifh in various dire&ions. It is evident that 
this movement cannot take place after they have been de- 
capitated. 

XXVII I .  Flies certainly would not exhibit there phmno- 
mena if they experienced as acute pain as warm-blooded ani- 
mals when fubje&ed to decapitation, which is eonitantly 
followed by fpeedy death. Will  it be laid that there different 
movements fuppofe, on their part, neither pleafure nor recrea- 
tion, but rather a need which they experience of rubbingand 
polithing their legs, their win~s, and different parts of their 
bodies ? But if this be the caR, we muft be forced to-confers 
that decapitation does not prevent them from being fenfible 
to fmall privations and old habits, which are by no means 
neceffary to their exif~ence ; a manifeft proof that it occafions 
no pain to them, or at leaft that it is exceedihgly flight; 
otherwife they would not attend to things of fo little import- 
anfie. 

XXIX.  Cold-blooded animals could [upply me with many 
examples of a timilar kind ; but I ihall content myfelf with 
mentioning only one, furnifl~ed by the tortoife. If  the head 
of this animal be cut off, or, what is ttill better, if its brains 
be fcooped out with dexterity, {t feems to be fcarcely fentible 
of' the operation ; it continues to walk as beibre, it afcends 
and defcends, avoids thole obf~acles which it meets with, 
turns itfelf to different tides, Lands up on its hind paws, and 
performs movements of every kind ; and though its paws are 
covered with a hard and fcaly ikin, if they are flightly touched 
even with a feather when it is walking, or has been a little 
irritated, it immediately draws them back, and remains rome 
time at re/t: in a word, its fenfibility feems to be fo little 
altered, that it feels the fmalle{t impretEon made on its fhe]t. 
Tortoifes live in this manner five or fix months without any 
change being.obferved in their movements or habits : there 
are even certain movements which they execute with more 
~'e~dinefs and furety thaxx in their ~ate of integrity. Such is 
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:5 Obfirvatlom on the Ipom,~a H~;~a. 
that by which they turn themfelves on their belly~ and fiana 
up on-their hind paws. They at length die at the end of 
t]x months;  but it appears that their death ought to be 
afcr~bed rather to hunger than to the operation to which 
they have been fubje~ed, fince thole o n  whom it has not 
been performed die in the fame time if deprived of  nourifh- 
•ment" I f  the. tortoife, in this ftate, experiences real pain, were. 
it even very flight, it would certainly not feel the weak lm- 
preflqons made on the thell which covers it ;  for it is well 
known that a very ttrong impreffi6n entirely effaces that 
which-is very weak. 

XXX. The fa&s I have ettablifhed will, no doubt, find 
many oppofers. This muff be the eafe. They are furprifing; 
have even fomething of the marvellous ; and tend, in parti- 
cular, to defiroy errors hitherto eonfidered as ineontefiable 
truths. 

XXXI. We, however, know that fenfibility is very weak 
in animals at the time of their birth; that it is gradually 
expanded with their organs; and, when come to its highel/: 
degree, it begins to decreafe by infenfible gradations until it 
is at length entirely extinguifhed, when the animal dies. It 
is eafy to obferve t'hefe different degrees of fenfibility in ani- 
mals attacked by difeafes, or fubje&ed to experiments of this 
kind. 

XXXII .  I might here add, that no naturali~ is now igno- 
rant that the fmall eels which have been the obje& of  my 
obfervations, and which are found in different kinds of the 
gall-nut, can pats infenfiblv from the ftate of death to that 
of life ; die again, to be afterwards revived, if circumflances 
admit ; and that the number of there different refurre&ions 
is frill indeternfined. It is more than twenty-fix years fince 
I publifl~ed, in different journals, the obfervations which con- 
firm there truths ; and I have demonfirated, in the moil evi- 
dent manner, that there finall animals may be revived at 
pleafure; that they enjoy this fingular faculty as long as 
they are hermaphrodites,'but that at the moment when they 
aflame a rex they return to the common law, arid, when 
once dead, can no longer be revived. I have even fotmd the 
means of giving them a rex at pleafure, and there means are 
thole employed by nature tbr perpetuating their fpecies*. 

V..q,~ 
'* There truths and feveral others are explained and illuttrated in a 

work, ~hich I intend to pub[lib, on the life, death, and t~nfibility of 
aniri~als. This work. feveral fragments of which have been commum- 
¢ated, for more tllan twenw rears p.di., to different learned men in Europe, 
wi~! be enricl~cd wal, abov~ zoo m~ravh~gs, and ~itl form two large w,- 
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