( 1784 )

A

1. A Letter to.the Royal -Society; . from My Anthony
Van Leeuwenhock, F. R. S. concerning Animal-
cula onthe Roots of Duck-weed, &ec.

“7Oun may remember, that in my Letter of the 25th
of Decemsb."1702. I affirm’d’that the Animalcula,
reprefented by Fig. 8. a.b.c, that were faftned to the
{fmall Roots. of that Gieen {tuff found cn the top of the
Water in our Ditches and little Canals,which wecall Duck-
weeds, had two fmall Wheels iffuing out of their Bodies.
A cerrain.Curious Gentléman, that {aw the Motion. of
thefe Wheels with great fatisfaCtion,- entreated.me, that
when Lhad an _opportunity, I would once again fhow
him this Wonderful Rotation.

" In the Month of Fuly lalt, I caufed feveral of thefe
‘Weeds,as: they were carried by the Stream throourTown,
be taken out of the Water in an Earthén Pot, aad took
my full view of the foremention'd Animalcula at feveral
times, which appear’d as here in Fig. 1. ABCDEFG.
The Cafe or Sheath of which is reprefented by A B G,
into which the Animalculum betakes itfelf, upon the
leaft fhaking or flirring of the Duck-weed, and then
thrufts itfelf out again as far as BCFG, and at
the fame time appear the two little Wheels defcribed by
CDEF, inobferving the Moticn of which one would

be apt to think they were two real Revolving Wheels.
But fo foon as' we were able to place the Animalculum
before ot Eyes, in fuch a pofition that we could view
the litic Wheels, not partially, asis here reprefented,
but compieagly, and all at once, we were convinced of
our
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oureMifkake in out former Aflertions 3 for now we faw
clasely shat what appear'd before ta be two diftinct litcle
Wheels, was really one and the. fame Circumyolution.
ui Waw,- in:order,40 give you a clearer Notion of the two
defpribed Wheels; I orderd the Painter te draw ‘em
laiger than theyappear’d to his fight.- | o
Fig. 2. HIKLM reprefents the faid Wheels, in which
the. Rotation proceeds from H tol, and fo on fromI to
K; and fromK taL M. o
1 have often ftood in {ufpence whether this Regular
and Wienderful Rotation did really-happen as it appcared
ta.me, and feveral -other Gentlemen that faw it5 yetl
could not chufe but be fatisfy’d at lat of the Phenone=
won, ‘forsfinuch as having, in order to my entire fatise
fadrion, thrown away  thofe Wheels (to the Roots of:
which the-{aid. Animalcula cleaved ) and made. my Ob-
fervations on {evera)l others, I found the fame event eve-
ry time, only with this difference, that the internal
Arches in Fig. 2. deferibed by Kand M, were not near
fo much’Indented. , , ‘
During thofe- Obfepvations. one Animalculim appear’d
tame; as in-Figi 3 NOPQRST, and N, that part of
it’ by which-it was faftned to the Weed. v
- This - Animalculum had his Receptagle or little Houfé
(reprefented iby N-O T) compofed. of Round. Bubbles,
which Figure had not.occurr d to me before. A
When this :Animalculum had thruft that part of its
Body, from Oto P, out of its Cafe or Shell, it produced
out of-its own :Body. at the fame time that Wonderful
Wheel-work that. confifted of four round parts, repre-
fented in Fig. 3. by P QR S, three of which were to be
feen-very plain, but the fourthat T was-almoft hid from
the fight.
& Allsthis Wheel-work moved. from P to Q, and from
: £0 -0,

After
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A fter 1 had nicely obferved the faid Animalculum, I
diretred the Painter to draw the fame as well as he could,
according toits appearance in Fig. 3.
~ After fome little time this Animaiculum appear'd in
fuch a pofition that we could compleaily {ee ali the fous
parts, whereupon I orderd my Painter to defcribe the
Rotation with a larger Circumference than it really ap-
pear’d, to the end that you may the better underftand
this wonderful and unconceiveable Wheel-work with ali
its Teeth.

Fig. 5. ABCDEFGHIKLM reprefents that In.
ftrument that in Fig. 3. is for the moft part of it defcribd
by PQR S, in which we faw the faid Teeth and Wheel.
work move from ABC toD, and from D to EF G,
and after that manner perform the whole Revolution 3
and forafmuch as T had placed the faid Delightful Ani-
malcolam juft as it was faftned to the Root of the Weed
in the Water, before my Microfcope, I took that oppor-
tunity to communicate a view of it to two {everal Gentle-
men, who were ftruck with the greateft Amazement at
the fight of fuch aninconceivable Rotation ; and at the
leaft fudden touch of the Animalculum, it prefently drew
the Wheel-work into its Body, and then its whole Body
into its Cafe or Shell, fo that we could fee nothing but a
kind of Horn, Fig. 3. N O T, in which it hid itfelf; bue it
quickly put forth that part of its Body defcribd by OPQ
RST, and then the Rotation or Wheel-work proceeded
as before.

Now if any body fhould be inclind to make this Ex-
poriment after me, he muft take care to choofe ou: Duck-
weeds that have long Roots, for I never obferv'd any of
thefe Animalcula in the fhort Roots of young Weeds,
nor indeed in the great Roots, when oncc they are co-
vered with a rough Matter, and tending to a Decay, as
I have fcen a great many in the beginning of Auguf? 5

ncither ought he toleave off his Enquiry, tho he fhonld
meet



( 1787 ) ,
meet with ten or twenty Roots that have none of the
abovementioned Animalculainthem s for it hashappen'd
to me that I have examin’d more than five and twenty
Roots, without meeting with any of thefe Animalcula on
them ; asallo, on the contrary, I have {ometimes found
three of ‘em upon one Weed.

Moreover, in one of my Glaffes, in which I had fhut

up a Weed with its Root, there was'an Animalculam of
the length of the third part of an Inch, and fomething
thicker than the fmall Root of the Duck-weed, theBody
ot which was for the molt part Tranfparent, only there
was a Gut or Inteftin that ran thro’ the whole length of
the Body, and was ‘wrinkled or f(hrivel'd ‘in feveral
places 5 and as it came towards the Head it grew round.
er and thicker, which I imagin'd to be the Maw or
Stomach. This Gut was full of Meat throughout, which
the Animalculum had gather'd either from the Roots, or
the excrefcent Particles round aboutit ; and forafnach
as the upper part of the Head was provided with a long
and pointed Horny fubftance like a Sturgeon, fo alfo was
the Mouth inwards, and joyn'd to the end of the Belly.
_ The faid Gut being fill'd with Meat was in a continual
Motion, which I call a pinching or twitching, in order to
the attenuation or protrufion of the Chyles and if the
Guts had not been full of Meat, which hinder'd the Tran{-
parency thereof, I thould have feen all the Joynts of the
Back-bone.

The third day, after.1had fhut up the Animalculuym in
my Glafs, Ifaw a long and flender litde Worm, that I
judged to be'a Thoufand times fmaller than the aforefaid
Animalculam, which had infinuated, or bor'd Part of ie
felf into the Body of the Animalculum, and, as far as it
appeard to me, the Worm labourd to get in his whole
Body 5 and the next day in the-morning I difcover'd that
1t was in a manner quite got in, and at night I conld fee
nothing of it but alittle bit flicking out 3 and then I could

XXXXXXXXXX fee



(1788)

fee,that in the place where the Worm had infinuated itfclf,
the Apimelcvlom was partly without any Meat, or Mo-
tion, whereas there {lill remeain’d fome Motion above and
below that place : Upen the fifth day afrer, Ifaw another
Worm trying to get into the Body of the Animalculam,
upon which 1t made a great (tir Wwith its Body, and fo
fhook off its Enemy 5 and prefently after I{aw no Motion
in the Guts, fo that I conciuded that the Death of the
Animalculum was approaching 5 after which it did aban-
don the Root of the Duck-weed, and placed itfelf onthe
fide of the Glafs, and alittle while afrer I faw it lye dead
‘at the bottom 3 from whence I irmly concluded, that
the Death of the Animalculum was occafion’d by the
Worm’s piercing into its Body, whereupon the ‘Guts were
fo wounded that they were depriv’d off all Motien.

Among feveral forts of fmall Animalcula, 1 obfervd
Three whofe Bodies were about as thick as the Hair of
ones Head, and Ten times as long.

Thefe Animalcula were fo Tranfparent, that at firft I
took ’em for nothing but empty Skins; for one could fee
nothing but an exceeding fmall part of it about the-Head,
and the hinder part of the Body that was not Tranfpa.
rent 5 and that part which I judged to be the Bowels,
was a fmall part of it inclining to a yellowifh colour ;
and they had on the fore part of the Head two (as it
were) very crooked Claws, and onthe hinder part of the
Body feveral Tran{parent Hairs.

I obfervid thefe Animmlcula feveral days together, and
always faw that they moved their Bodies very nimbly in
a Serpentine wotion, and as it were 'in «n inftant of
time, and fo removed about from place o place 5 and as
often as I view'd them, I could never find that they fat
ftill on the Roots of the Duck-weed, or on the fides of
the Glafs, but were continually roving about in the
Water. ‘

Af-
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Afterwards, when I lookt upon ‘em again, 1 could not
perceive the lealt Motion in their Bodies, either inward
or outward, but obferved that fometimes they fubfided
in the Water, aud then emerged again, but very leifure-
ly 5 which appeared very ftrange to me, becaufe, as1
faid jutt now, I could not difcover the lealt motion in
their Bodies 3 tho [ don’t doubt to Aflert, that there is
fome Motion, be itnever {o {mall, ina Body, whichin
the {pace of 2 or 3 Pulfes fhall one while @ink to the bot-
tom, and then rife to the tops for it is impoflible for us
to {et an inanimate Body in the Water in {uch a pofition,
that it fhall neither fink quite down, nor emerge quite
up to the fuperficies; and tho we could énd a Body
( which yet I think is not to be done ) that {hould be jaft
of the fame weight with Water, it could not keep the
place in the Water to which it was firlt aflign'ds for,
according as the Water, into which you put that Body,
fhould encreafe or diminith in Heat, that fame Water
would proportionably take up more or lefs Space ;5 and
confequently the Body, that was fo placed thatit could
neither entirely emerge nor {ubfide, if the Water, for
example, fhould become warmer, and fo take up more
room, would immediately fink to the bottom. 1In fhort,
we have reafon to be confounded in our imaginations,
when we meet with fuch Animalcula as before deferib’d.

The only Solution therefore that I can give in this cafe,
is, That fuch an Animalculum bas fome Air in its Body 3
and th:t by {queezing and contraling of its Body it can
emit fome of the Materia Subtilis that is mixt with it, by
which it naturally fubfides 5 and on the contrary, by di-
lating it Body again, an equal quantity of the {ime
Materia Subtilis 1s let in, and {o the Animzlculum, with-
out ftirring itfelf, fhall rife or {ink.

Now I wasthe more eafily induced to fay what I for-
merly did about the Animalcula that are fafllned to the
Roots of Dack-weed 5 to wit, that they had two diftin®

XXXXXXXXEX 2 ree



( 1790)
revolving Wheels, as they appear'd to others as well ag
my felf 3 becaufe 1 have difcover'd feveral Animalcula
that thruft out two Wheels out of the fore part.of the
Body as they fwim, or march on the fides of the Glafs 5
one of which Icaus'd to be defcrib'd by Fig. 5. VW X.

This fort of Animalcula I found in great numbers in
the Gutter-water in Summer, which had ftagnated fome
days in the fmall Pits or Cavities of the Lead. Thefe
Animalcula are gradually lefs and lefs, {o far that 50 fmall
ones are not {o large as one great one, or full grown Ani-
malculum, that was big with young.

In OFob. 1702. 1cauled the Filth or Dirt of the Gut-
ters (when there was no Water there, and the Dirt was
quite dry ) to be gathered together, and took'about a
Tea-cupful of the fame, and put it into a Paper upon my
Desk 3 fince which time I have often taken a littie there-
of and pour’d upon it boyl'd Water after it had frood till
it was cold, to the end that I might obviate any objedti-
on shat thould be made, as if there were living Creatures
in that Water.

Thefe Animalcula when the Water runs off them, or
driesaway, contract their Bodies into a Globular or Oval
Figure.

After that the abovemention'd Dry f{ubftance had lain
near 21 months in the Paper, I putintoa Glafs Tube of
an inch Diameter the remainder of what I had by me,
and pour'd upon it boyl'd Rain Water, afterit was almoft
cold, and then immediately view’d the fmalleft parts of it,
particularly that which fubfided leifurely to the bottom,
and obferv’d a great many round Particles, moft of which
were reddifh, and they were certainly Animaicula 5 and
fome hours after I difcover’d a few that had open’d or nn.
folded their Bodies, fwimming thro’ the Vioter, and a
great many others thatthad not unfolded thenltlvey were
funk to the bottom, fome of which had lixtle hots in
their Bodies; from whence I concluded that the 1 “tle

Colde
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Cieature call'd the Mite had been in the Paper, and
prey’d upon the aforefaid Animalcula.

The next day [ {aw three particular Animalcula {wim-
ming through the Water, the fmalleft of which was 100
times {malizr than the abovefaid Animalcula ,

Now ought we not to be aftonifh’d to find that thefe
fmall Infedts cam lye 21 Months dry, and yet live, and as
foon as ever they are put into Water fall a {wimming,
or faﬂning the hinder parts of their Bodies to the Glalgs,,
and then’produce their Wheels, asin Fig. 5. W X, juft
as if they had never wanted Water.

In the month of Septemb. 1 put a great many of the
la{t mention’d Animalcula into a wide Glafs Tube, which
placed themfelves on the fides of the Glafy prefently,
whereupon I pour’'d the Water out, and then obferv'd
that feveral Animalcula, to the number of 18 or 19, liy
by one another in the {pace of a Courfe Sand ; all which,
when there remain'd no more *Water, clos'd up themfelves
in a globular figure.

Some of the Bodies of thefe Animalcula were {o ftrong-
ly dry'd up, that one could fee the wrinkles in them,
and they were of a Reddifh Colour 3 a few others were
fo Tranfparent, -that if you held them up between your
Eye and the Light, you might mave your Fingers behind
‘emn, and fee the Motion thro their Bodies.

After that thefe Animalcula had: lain thus dry’'d up a
day or two, I invited fome Gentlemen to come and par-
take of the agreeable Spetacle with me 3 - that is, to fee
how the faid Animalcula would divelt themfelves of
their Globular figure, and fwim about in the Waters

According to which, after my Friends had fatisfy'd
their Curiofity, in viewing the Apnimalcula in their oval
or globular form, fome of which were fo Pellucid as if
they had been little Glafs Balls, I pour’d fome Water ite
to the Glafs Tube, whereupon they prefently funk to
the bottom; and then the Gentlemen took the faid Tube

inte
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into their Hands, and viewing it one after the other thro
a Microfcope, they faw the Animalcula after the fpace
of about half an hour beginning to open and -extend
their Bodies, and getting clear of the Glats, to {wim
about the Water, -excepting only two of the largeft of
them, that {tay’d longer on the (ides of the Glafs, before
they {tretcht out their Bodies, and {wam away,

When [ was by my felf, I view'd thefe Animalcula
with a Microfcope, after I had pour’d the Water from
‘em, in order to fee how they brought their Bodies into
that Orbiculdr form as is mention’'d above 5 and having
fixt my Eye upon two of the biggeft of them, I obferved
that they did ftretch out their Bodics in the {pace of a
minute feveral times to an extraordinary length, and
thrice open’d the hinder part of their Bodies, and difs
charg’'d {ome Excrements, which, in the little Water
that remain’d about them, were diffolv’d into {mall Pel-
lets, before they aflum’d their round figure 5 and for-
afmuch as I imagin’d that the Female Animalcula endea-
vour'd to difcharge themfelves alfo of the Burden of
their Young, my Obfervations had lafted longer, but
my Eyes being tir'd, Iadjourn'd em to another time.

In the mouth of Odob. of the laft year, before the
Dirt and Filth of my Leaden Gutter was quite dry'd up,
1 took a handful of it, and laid it on a glafed Earthen
Difl, in order to preferveits for I don't fuffer fuch foul
ftuff to lye long in my Gutter, but twice a year caufe
the Lead to be fcower’d fo clean that it looks iuft like
New.

This foul ftuff being dry is as hard as Clay 5 fo that
the Mites cant come at the Animalcula, that are thus
doubly fhut up; and now we fhall fee whether they will
live longer than 21 months.

A few days -ago'I took f{ome of this fame dry ftuff,
and. infus'd it both in cold Water that had been boyl'd,
and in Rain Water newly fallens whereupon the Ani.

malcula



(1793 )

malcula began to {liow themfelves, and that fi ~-sag
numbers 3 and foon after two forts of much fuwllcr
Animalcula.

in my Letter of the 8th of Fan. laft, I writ toyou
about the dreadful Storm that had happen'd the 8th of
Decemb. before s and 1 told you then that the ftrong
Winds had carried the Waves of the Sea over our Mea-
dows and Orchards, from whence I prefaged a fruitful
year, but few people took notice of my predictions s
however, having difcours’d feveral perfons, that con-
cern'd themfelves in Tillage or Grazing, upon that{ubje&,
they all aflur’d me, that they had never known fuch a
plentiful year for Grafs, as alfo for Peas and Beans, as
was the laft Summer ; and among others, 1 enquir'd of a
Gentleman , that does Fatten Danifh Oxen every
year, about the fame : Whofe anfwer was, That he had
a piece of Ground on which he fed 26 Oxen, and that
if he had turn'd 26 more into the fame Pafture, there
would have been Grafs enough for them; and that he
had never feen fo much Grafs before 3 and that the
Ozxen were exceeding fat,

U. 0b-
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