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§. @art of a Letter from My Anthony van Leuwen-
hoek, concerning Worms obferv'd in Sheeps Livers
end Paflure Grotinds. Delf; Nov. 3..1703.

““His ferves to communicate to you my {lender

8. Obfervations conceratny the Awimalenla that are

almolt always found in Waters, and alfo fometimes up-
on Land.

In the Summer of the Year 1702. we had not Rain

enough to cover even the loweft parts of the Mcadows

adjacent to'our City 5 infomuch, that nione of the Sheep

of that year drank of the Watersthat ufed to ftagnate on
the faid Meadows, which when it happens (according to
the opinion of our Butchers) produses a certain fort of
Wornis called Bottiens in their Livers, whereof we have
formerly {poken more than once. Notwithftanding which,
I was informed that fome of the Sheep of thofe Paftures
had their LiversinfeCted with furh like Worms 3 this made
me conje&ure. that the above-mentioned Diftemper in the
Livers of the Sheep muft proceed from foue other caule
than their drinking the f2id Waters,

Icaufed a Butcher therefore, who was Gwner ot one
of thefe Meadows (and who rmd al{o informed me that
the Sheep which he turned into that Ground were mi; ~:1~
tily pefter'd with Wormsin their Livers) to cut me tw
picces of Greenfod from thence, to the end I might er j
whether I conld find any fuch Wernss in thai

This Land he told me was fo high, t.atit was never
Vﬁ’h:)uf under Water in Winter tuue, but tae Ditches
abou: it were fo full, that thev were in a manner level

with the Land, and fome of the lower:aod paits of the
fame,
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fame, when it reined much, were a fhort time covered.

Lnarrowly fifted thofe two pieces of the Earth, but
could fing:no Awimalesla in them thae any way refembl’d
the Worms in the Sheeps Livers.

_From hence I infer, that the Awimalcula tha: are fonnd
not only in Sheeps but in Cows Livers too, muft sot be -
fought for in thofe Waters that {tagnate upon the Land,
(as.i forme.ly thovght, and the Butchers alid are ef the
fatne opimion) but that we mult feek thow in the Land
iz {elfs which being throughly wet or fonics, they altend
to the fuperficies of it, becaufe the common W ater being
not natural to then,they cannotiive ia it 3 “nduhos lorke
inginthe Grafs they arc fwallowed by the Cows avd Sheep,
and fuch as-efcape their Teeth are wouveyed into their
Stomachs and Bowels, and infinuate thiemielveseveninto
the Liver.

Thave been often told thut the Cattel which feeds in
Siltagtig Groundsare free from this Difeafeof Worms, but
being informed  that the faid kind of Ground is very low,
and liesunder Water the moft part of the Wiacer, [gave
the Butcher thefe Reafons : \

Why Kine and Sheep that feed in high Clay grounds
are tronbled with Worms 1 their Livers, and thofe in low
Grounds are free, is, only becaufe the low Groundsliesll
the Winter under Water 3 fortho fuch ke Worms miny
be found in fome of the low Lands, yet asfocn as theyare
overwhelm'd with Water, thofe “Worms, athorriag Lo
Water, die immediately. \

To confirm my realoning, I took a Clafi Tube, whith
at the upper end was abour an Ioch wide, and above o
Foot inlength, I putinto it aliwtle piece of the above
mentioned Earth near § Inches lony, but{ wariow, and
the Grafs about it clipt fo clofe, that it would eafly go
into the Tube without prefing, and theu poured upant
boil'd Water, which had ftood ull it was cold:

Prefently afver I perceivid that feveral very (il and
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long white Worms cameout of the Earth, which reaching
and incurvating: their bodiessfubfided leifurely to the bot-
rom of the Tube, ncone of them being able to emerge to
the fuperficies, whence I concluded that they could not
ifve in the Warer 5 and in effed, after they had lain 24
oursin the bortom of the Glafs, I found they were all
dead.

It feem’d to me alfo that thefe white Worms confifted of
fgveral fizes or magnitudes, and that they could not be the
Offfpring of our common Worms, becaufe they were
much longer, in proportionto their bignefs.

1 faw likewife a common Worm creeping out of the
abovefaid Earth, which leifurely fubfided and remained
at the bottom of the Tube with little or no motion, and
the next day it was dead.

As for thofe fimall Animaleula that came out of the Earth
and {wam about the Water, they were of fo many fevei
ral {orts and fizes, thatthe deiciiption of them would
take up teo much room, betides fome of thefe Avimalcula
were {0 exceeding {mall, thatIcould not perccive what fi-
gure they were of, thol viewed them very ricoiv and
very frequently, nay, tho I fhifted the Earth as Water
three times.

Now that thefe Animalenla may be calld Watcr worms
tho they are found in thedryeft part of the Earth, ap-,
pears from their living fo well inthe Tube flled with Wa.
ter, in which, tho 1l obferv’dthemday after day, ¥found
no difference in them, fave that they were encreaftin
number, and befides I have met with (everal of them in
common Water.

In thefe Obfervations I difcovered a few particles of
Sand mixt with Clay, the fides of which appear’d asif they
had been brokenor grated off from Stones, and fome of
them werefo very fimall,that abovea thoufand of them to-
gether did not excced the magnitude of a fingle grain of
commen Sand that is us'd in Scowring, ¢e.
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T went another time into one of the Meadowsnear our
Town, it confifted of a good Clay Earth, and was as high
as any obthofe about us; 1 dug out a little bit ofthe {axd
Earth, about the bignefs of a Crown piece, which was
cavered with Clover-grafs, fhort and fine s [imagined ¥
{hould find in the top of it fome living Creatures, becaufe
1had formerly found in the rotten wood of a Willow Tree,
and in another rotten Plank that had lainin the open Air,
fome of thofe Awimaleula which are ufually found inthe
Water.

When I came home [ clipt away the Grafs from the
Farth or Clay, and put the top of itin a clean Glafs Tube
about as big as a Childs Finger, and pour'd uponit boil'd
Rain Water after it was cold, and having {haken that
Earth and Water well together, the Water was {o thick
and troubl’d, that I could perccive none of the Animaicnla
therein, tho there were a great many in it.

But after the faid Water had {ftood about half an hous
in the Tube, Icould perceive {everal Animalcula creeping
up the fides of it, and others{wimming about the Water.

This Water having fiood feveral hours, and acquired a
Tittle more clearnefs, I {aw two particular Aninalcnla that
came very near in Figure to thofe that produce litsle
Wheels out of their Bodies, only inftead of fuch Wheels
they protruded a Horny part out of their Body, which
they fometimes drew in, and then thruft out again 3 there
was alfo one Anismealenlum that put out twoe #heels,and julk
by 1 perceived two other forts of Amimaleula, but imme-
diately loft fight of them again 5 from whence Tconcluded,
that fo much Water was not natural to them, and there-
fore they were dead s and fter that the Water had ftood
three days upon the Clay, 12w feveral Auimalcsla that
were four times as long ar:d a. thick clinging to the fides
of the Glafs without any motion, tho they ftirred about
brizkly at the firfl.
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{ took another Glas Tube, and put intoit a little of
the fame Earth which [ handlied very tenderly, pouring
upon it fome of the boiled Water as before witho.t fhak-
ing it at all, that the Animelenlamight emerge the beteer,
and after an hours time I faw above twenty Awinralcula
fwimming, whereas in the firft I could perceive none 3
and one of them thruft Wheels out of his Body.

Now it wili appear {trange to fome, that thefe dninal-
enla, which uftally and naturally {wimin the Water, fhould
be found inkarth tha: has not been mciften’'d by Rain or
otherwife in feveral weeks 3 but they muft be informed, as
1 have coftenfound by experience, that {everal {ores of very
firall Animalcwla are to be met with in Rair water, and
eipecially in the Gutters on the teps ot Houfes 5 for |
hiave taken fome of the {lime or dirt of thole Gutters
afrer they have been dry above a year, and diluted the
fame in boiled Water afrer it was cold, wherevpon I
{aw {everal Animalcnla {wimming, and fome of them be-
ing up tolded almofi in 2 Globular Figure, extended theit
Body larfurely, and then fwam about the Water.

if it be cbjetted, how comes is to pafs that thefe 4ni-
maicula that are meerly aquatil fhould be tound ¢n the
Lond feveral reds diliant from any Ditch 51 anfwer, I
conceive this to happen after the following manner.

We have often toond in 2 Storm, that the Vi ater has
been fo furiouily driven againft the fides ot the Ditches,
and the parts of fuch Water fo minutely divided, that
no: only feveral of its {maller Particles have been carried
a grear way into the Land by the ftrong Wind, bur fome
oi them 2o thevit up, or atrratted even into the Clouds s
and T am confumed in tLis opivien by the foilowing
wftance « 1 {towd one tioe to obitrve with what {orce,
nd how great a difiance a Bleecher calt Warer with iis
Scoop cut et a Frch up.n hi+ Linnen o at was fpread
over e Meadow wlereby many ot :he parts of tho Water
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were fo divided, that they never fell to the Farth, but
were exhaled up into the Clouds.

Inthe faid fmall Particles of Water are conveyed the
above-mentioned {mall Animalcula far up into the Land,
and when the Ground becomes dry, they contralt them-
felves into an oval Figure, and the Pores of their Skin
are {o well clos’d, that they do not perfpireat ali, where-
by they preferve themfelves till it Rains, upon which
they open their Bodies and enjoy the moifture, And
thus, in my poor opinion, it happens that we find thefe
Arimalcnia in every Meadow of our Country, noneof
which are very remote from the Sea or Water Cancls.

II. Solutio Problematis.

A Clariff. viro D. Jo. Bernoulli in Diario Gallico
Febr. 1403. Propofiti.
Quam D. G. Cheyneo communicavit Jo. Crasg.

Roblema. Propofite Curve Geometrice afias innumeras
Longitudine Aquales invenire.

Solutio. Sint w, s, co-ordinate Curva datz ; & Curve
quefitz fint co-ordinatx x, y : tam ex conditione Problema-
tiserit dw' - ds* =d x>+ dy. Ponatur d x=dw~ mdz,
ande erit dy=o/ ds 4 2m dw dz—m* dz ; in hac pro
d s {ubftituatur ejus valor per w, dw & determinatas expref-
fus: & pro 4z affumatur talis valor ex w, dw & determi-
natis compofitus, ut valores quantitatum 4 x, dy fint {om-
mabiles : Et fic habentur x ac y Co-ordinate Curve qua-
fitx. Q.E.J.

Exemplum 1. lovenire Curvam @qualem Linez Pa.
rabolice. Sit 2 4 latus reGum Parabolz ; adeoq; 2 25
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