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and glazed, but found the Glafs to flow more inequally
than I expe@ed, though the Potter tells me *twas caufed
by the Foulnefs of the Earth I ufed.

i o

VII. Part of a Letter of Mr. Anthony van Leeu-
wenhoeck, dated Delft, Sept. 10. 1697.
Concerning the Eggs of Snails, Roots of Vege-
tables, Teeth, and Yonng Oyfters.

\ A R. Friderick Walfers from Overfchie, about Two
M Years ago brought me fome little White Round
Eggs, mixt with dry Earth, in which Earth the Eggs
were found, and whofe Axis was almoft the Fifteenth
Part of an Inch, together with a Defire to inquire what
living Creature would come out of them.

I did {eparate fome of thefe Eggs, and found a thin
Moifture inthem, mixt with round Bubbles ; the reft of
the Eggs I included in a Glafs, but the internal Matter
dryed in a few Days away, and the White Membrane
of the Eggs (which was very tender and foft) wrinkled
together, by drying away the Moifture, fo that no li-
ving Creature did come out of .them.

The Year following, the fore-mentioned Friend
brought me again fome of thefe Eggs, with which I did
as betore, but I did not get any thing out of them.

Now inthe begining of the Month of fuly, the {ame
Friend brought me a greater Quantity of thefe Eggs,
that was mixt with a Handful of wet Earth ]

In the mean time it came into my Mind, if the dry-
ing away of the Moifture of thefe Eggs was not the Rea-
fon of their not bringing forth a living Creature,becaufé
the Eggs being in a dry Earth,grew fruitlefs,and that the
Nature of thofe Eggs requireda moift Earth, and.for that
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Reafon by the firft managiog I got no living Creature
out of the firft Eggs.

Therefore I refolved to pick out the Eggs of the
Earth, and to mix them with a part of the moift Earch,
in which they lay before, and put them up in a Glafs
Tube, Hermetically feal'd together on one end, and
which I ftopt at the other end with a Cork, for to hin-
der the Motfture from drying away from the Earth, but
that it muft collet it felf again on the Glafs, and drop
down again to the Earth, and thus the Eggs fhould not
want Moifture.

‘Having done this, Ilaid the mentioned Tube upon my
Table, and looked upon it feveral times, and after
few Days, I faw in Two different Places in the Glafs
fomething growing, being Green, and to my Fancy
like Grafs, the Root of which I obferved as much as
poffible, together with vaft Quantities of the little Roots
that caine out of the bigger one, being about Four times
as big as the Hair of ones Head; yea, the Number of
the Number of thefe little Roots was at laft fo great,
that it would be fcarce credible.

This mentioned thicker Root, did confit of a great
many very thin little Pipes, which Pipes hid again their
little Parts very like thoferof the Straw or Reed.

I could not think but thefe Vegitables was come forth
from Seeds of Grafs, that hath been in the Earth.

Now on the Second of Auguff I faw to my Wonder
‘Two little Horn Snails, which we call Wine-yeart Snails,
fitting againft the Glafs, having crept away from the
Earth, for I had fil’d the Glafs only half full with the
Earth and thefe Eggs, and its lengrh was about Ten In-
ches, and its inner Space about Two Third Parts of an
Inch.

Farther, [ took out of the Glafs Tube an Egg, or ra-
ther a Snail, on which a part of the Skin of the Egg was
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left, and I'put it in a thinner Glafs for to look upon it
more nicely,with a Microfcope. And when Ilook’d upon
it, I obferveéd a continual Motion in a Veffel, whofe
Thicknefs was to my Judgment about the Fourth part
of -a:Hair ef ones Head.

This Motion was not by a running through, but eve.
vy time returned with a quick Motion, and this fo
{oon after one another , that the Juice which was fore'd
through that Vefiel, received at leaft Three Pulfations in
the fame Space, when the Heart in a Humane Body
fends forth the Blood once.

By this Propulfion I concluded with my felf, that it
was an Arterie of this Animal, and that this Veflel was
not far from the Heart.

For I did Fancy, if the faid Veflel was fat from the
Heatt, the Repetition of a quick Motion could not be
difcern’d by me fo diftin@ly and well.

The other Morning the Snail was dead, only, asIdid
think, for want of Food; for the other Snails of the
{ame Age, which I left in the Glafs with the Earth, were
alive,

The Second Day there was more Snails come out of
the Eggs, and the Third Day more again.

I did look feveral times upon a Snail, in manner as j¢
fate inwards, againft the Glafs, and to my great Satisfa-
¢&ion, 1 could fee through the Shelland part of the Snail,
which to my Judgmrent wasnot bigger thanan ordinary
Grain of Sand, having the Figure of a common Egg.

The Body of the Snail was partly retratted and ex-
tended again, which Motion happened in as litile time,
as we may eafily pronounce a Word of Four Syllables.

Seeing this, 1t came into my Mind, if this movip
Body was not the Lungs of the Snail,which by the Refpi-
ration was put into fuch a Motion,
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1 have diffeGed f{everal times before the Wine-yard
Snail, and that of the biggeft fort I conld meet with, for
to (if it were poffible) inquire into its Generation, and
to find the Young Ones in'its Belly ; but it has been al.
ways in vain, and now their Generation out of an Egg,
comes by Chance, and without great Trouble to my
Sight.

glhave many times wondred in the Spring, to fee
thofe little Snails {o early on the Knops and Branches of
the Vine, becaufe I could not imagine, that the Snails
fhould have brought forth thefe Young Ones {o early in
the Year. But now welee, that they come forth out of
Eggs, and thus we can eafily comprehend that thefe
Eggs lay in the Earth all the Winter along, and by the
firft warm Weather are hatched.

1 have alfo feen feveral times, that the Shells
of the greateft fort of the Wine-yard Spail, hath
been thus infeted as if they had been under the Ground,
in which I could never fatisfy my felf: But now fince
we know that thefe Smails lay their Eggs in the Earth,
they confequently muft creep under the Ground them-
felves, this being thus, we have no more Reafon to
wonder by fecing the Shell of the Wine-yard Snail ¢hus
covered and infe¢ted with Earth and Slimne.

‘This may look a little Scrange to fome, that the Wine-
yvard Ssail fhould creep inro the Earth,but not after they
have had Experience, the like to it hath happened feveral
times to me, viz. That the wine-yard Snail lying upon
the Ground, having prefled it with the Heel of
my Foot into the Gronnd, after a little while it got ¢
felf out again, (if the Shell is rot broke.)

Therefore we fee (25 it is faid before) that the Gene-
ration of the Witie-yard Snail happens by Eggs, the old
Opiaion is confequently to be laid afide, wsz. That the
Snails come forth by the {poild and rotten Izax:;s of
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Trees, and that the Leaves of Trees, left on the Ground,
produce Snails.

But we thou’d rather think, that when we in Autumn
leave the Leaves of Trees lying on the Ground, the Eggs
of Saails lying in the Earth where thefe Leaves lye, are
better defended from the hard Cold, than thofe which
lye where no Leaves are. ,

As foon as 1 did meet with the forementioned Friend,
from whom I had received thefe Eggs (which was on
the 4th of dugut)I did not only tell him after what man-
ner | had managed thefe Eggs, but I alfo invited him to
come to fee the Snails that was come out of the Eggs,
which he likewife did; being moreperfwaded, that out
of thefe Eggs fhould come forth what we call Agediffen.

The following Day the fame Friend brought to me
one of the greateft Wine-yard Snails, which he had
ff'ound on the fame place where he found the Eggs be-

ore.

This Snail had upon its Shell flome wet Earth, in the
fame Condition juft as if they were come out of the
Ground.

This Snail he took up, and faw that the Snail brought
forth one Egg more, and fhew’d me the Place where
the Egg came out.

As foon as I was Mafter of the Snail, Iput it up ina
Glals Tube, being fo large that the Snail could turn it
felf in it, and about Ten Inches long.

The Snail had not been there half an Hour, but it
had brought forth on the Glafs Seven Eggs, and a.
bout Two Hours after, Seven Eggs more, and when I
looked on it again; I found that the Snail by creeping
up and down had broken all the Egé;s in the Glafs; fo
that there could be nothing difcerned, except the Mem-
brane of the Eggs. )

This
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This great Snail died on the Second Day, in all like-
lyhood for want of Food, without getting any Eggs from
it

The Young Snails, which was come out of the Eggs,
did not live above Two or Three Days, which being
dead, I took them out of the Glafs, and obferved, that
the Membrane out of which the Snails was come,
was extraordinary White, and the reft of the Eggs,which
were fruitlefs, and out of which there was no Snail come,
had a dark waterith Colour.

I have told before of a great many little Roots, that
was come out of a Root of Grafs; now to obferve,
if fuch a Quantity would come out of another
Plant , T got a Glafs Tube, of near half an Inch
Diameter, and Three Inches in Length, which Tube I
fealed up in one end, and fill'd up with dry Sand,
to more than Two Third Parts, and pour’d over it Rain
Water, to wet the Sand quite through; afterwards.I
ftampt the Sand fomewhat clofe together, for the Rea-
{on that it fhould not fall fo foon afunder by moving and
handling the Glafs Tube.

Having done this, T made Three Holes in the upper
part of the Sand, and in each Hole 1 laid a Zaruw.
greyntge which came to lye even with the Sand with thac
Part where the Plant was ; for the Reafon that the Roots-
which fhould come out, fhould not be covered with
Sand, when the upper Part of the Glafs Tube had been
fhut up with Cork.

This Glafs being thus prepared, I carried in my
Pocket for Four or Five Days, and afterwards obferved,
that the Zaru wurge did begin to get Roots.

On the Seventh Day the Roots of one Zarw-wutge
(of whichwas three, but one longer than the other) was
grown, and thus far, that T could fee very diftinétly,
shat they did confift of very thin Pipes, every Pipe ha-
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having its fmall Parts very like the fame which I told
you before was come out of the Roots of Grafs,

The Diameter of thefe Roots was, to my meafuring,
very near the Sixtieth Part of an Inch, and their out-
moft end run fharp ton, almoft like the Bill of a Bird.

About the length of Three or Four Diameters of the
Root, the Root was even and {mooth, without any Roots
coming forth, but when we look'd a little nesrer the
Zaruw we faw little Roots coming forth, which was the
longer the nearer they were to the Zaraw but they werc
all of the fame thicknefs.

The Eghth Day, that part on the Side of the Zarsmw
where the Plant was to come out, was grown out tothe
length of Tawo Third Parts of anInch; by which grow-
ing of the Plant, and its touching or prefiing againft the
Sand, the Zaraw that was without the Sand, was pull’d
up, and the longeft Roots, of which one of the Length
o? more than an Inch touching the Cork,turn’d crooked.

I took the Cork from the Glafs, by which one of the
Roots eame out of the Glafs, upon which 1 lookt npon
it by a Microfcope, for to fee the better the fmall Pares
on fuch a thin Root, if it were poflible, and if there
fhould be any.

1did think that I could fee into fome, but when I
hada mind to leok upon them more nicely,the Moifture
of the Root was dried away, and it was wrinkled irregu-
larly together, as well in length, asin thicknefs.

This drying away happen’d in lefs than half a2 Minute’s
time.

The forefaid little Roots was in {uch agreat Number,
that if I would makethe Calculation, thofe of the length
of anTach would make an unimaginable Number.

~ Now whatbelongs to the thicknels of thefe very thin
Roots, [judge, to my beft meafuring by the Eye, that
where the Diameter of a thin Root was one, the Diame-
ter
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ter of the thicker, out of which the little one came forth,
was Twenty, and by that Confequence, Four Hundred
fuch thin Roots together, were as thick as the Root out
of which they all came forth. v

Now as 60 Diameters of the firft Root make out 1
Inch, and 20 Diameters of the fecond Rcot make x of
the former, itfollows, by the Rule of Geometry, that

600 of the firft Roots make 1 Inch.

Théfe 3600 being multiplied with 400, there comes
out the Number 1440000 of thin Roots, which toge--
ther, make up the thicknefs of 1 Inch.

This being thus, we cannot wonder, when by taking
out a Plant of its Ground, thefe little Roots which are
invifible to our Eyes, almoft all of them are broken
off, dbecaufc they are always inclofed with Wet Earth or
Sand.

After thefe thin Roots, which were come forth, had
been in the Glafs for Three or Four Days, without
touching the Sand or the Glafs, but only in the free Air
that was in the Glafs, I obferved, that thefe Roots did
dry up, and grew irregular and wrinkled together.

I cannot forbear telling you that I had again a
Tooth in my Mouth, which being moveable, did hin-
der me very much in eating, I did defign to prefs hard
againft it with my Thum, in mind to pull the Roots of
the Tooth out of the Fleth, and thus to get rid of the
Tooth, likewife it did fucceed, becaufe the Tooth was
left faft only by a little Part to the Fleth, which I couid
feparate eafily.

The Top of that Tooth was almoft gone, and its
Root did confit of Two Branches, which was likewife
extraordinary whole, and filled up with a foft Stufk:

Cccccc i
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I took out this Stuff of the Roots, and mixt it with
fair Rair Water, and put it thus before the Microfcope,
to fee if there were living Animals in it, as I had ob-
ferved before in the like ftufl, and | muft confefs,
that the whole Stuff feemed to be alive, and the
Number of thefe Animals was very great, and befides
this, fo little, that fome of them, with a Thoufand Mil-
hons of others, would not make up a great Sand Corn,
and there (wam already fome Thoufands inaQuantity of
Water, no bigger than a great Sand, and the Number
{feemed bigger than it was really, becaufe the Animals
fwimrming fo quick in the Water, did move a great ma-
ny Particles wichout Life, if a manner, that many
‘would have taken thefe Particles to be living Crea-
tures.

Farther, being on the Third of September, at Rotter-
dam, and coming about Noon to a Houfe of one of my
Kin{men, I was treated with Englith Oyfters, comethe
fame Morning from Zealand, of which Oyfters I open-
ed about 25, among(t which there was cne that wasnot
thought Good, becaufe there wasto be feen a great deal
of Slime. For when I did hold the Oyfter thus that the
round part of the Shell came next to me, there was the
Breadth of the Oyfter,againft my Right Hand almotft co-
vered with Grey Stuff, which any Man would certainly
have thought to be Slime. But it came into my Mind
that it was Young Oyfters, and for that Reafon I tock
a lietle of it between my Fingers, for to try if I conld
find what {tuff it fhould be. v

Tdid feel fomething that was fharp between my Fin-
gers, but this could as well have been fine Sand, ‘there-
tore I would not give my Judgment about it, but laid
a.part of thethought Slime between Paper, and when

I
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I was come home look’d upon it by a Microfcope, and
faw, that all that imagined Slime was nothing but
Young Oyfters, and though afterwards 2 § Oyfters more
were opened in my Prefence, yet I could not find one
more, in which was fuch a Slime, or rather, Young
Opyfters could be feen, by the natural Eye. So that we
fee  hereby again, that one Oyfter bringeth forth its
Young ones much later than the other.
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