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§. Part of a Letter from My Anthony van Leuwen-
hoek, concerning Worn:s obferv'd in Sheeps Livers
end Pafture Grotinds, Delf; Naov. 3..1703.

i “His ferves to comumunicate to you my {lender

4. Obfervations concerutny the Awimalenla that are

almeft alwa ys 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 Mecadows

adjacent to'our City 3 infomuch, that none of the Sheep

of that year drank of the Waters that 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 conjeure.that the above-mentioned Ditemper in the
Livers of the Sheep muft proceed from f{owe other caule
than their d:inking the f2id Waters,

Icoufed a Butcher therefore, who was Gwner of one
of thefe Meadows (and who nad alfo informed me that
the Sheep which he turned into that Ground were migh-
tily pefter'd with Worms in' their Livers) to cut me two
pieces of Greenfod from thence, to the end I mizft try
whether I conld find any fuch Wornis in the.

This Land he told me was o high, t.atit was naver
Whi)uj under Water in Winter tune, but tae Ditches
abou: it were fo full, that thev were ina manaer level

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

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

_From hence I infer, that the Awimalcula tha: are found
not only in Sheeps but in Cows Livers too, muft sot be -
fought for in thofe Waters that {tagnate upon the Land,
(a3 forme.ly thovght, and the Butchers alid are ef the
fatne opinion) but that we muft feek thow in the Land
iz felfs which being throughly wet or fonicr, they altend
to the fuperficies of it, becaufe the common Water being
not natural to them,they camnotiive ia it 5 “ndybas lorks
inginthe Grafs they arc {wallowed by the Cows avd Shzep,
and fuch as-efcape their Teeth are wouveyed into their
Stomachs and Bowels, and infinuate themfelveseveninto
the Liver.

Thave been often told that 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 21 their Livers, and thofe in low
Grounds are free, is, only becaufe the low Groundsliesll
the Winter under Water 3 fortho fuch ke Worms niny
be found in fome of the low Lands, yet asfocn as theyare
overwhelm'd with Water, thofe WWorins, athorring Lo
Water, die immediately. \

To confirm my realoning, I took a Clafi Tube, which
at the upper end was about an Ioch wide, and above o
Foot inlength, I putinto it aliitle piece of the above
mentioned Earth near § Inches lony, but{ wariow, and
the Grafs about it clipt fo clofe, thav it weuldeafily go
into the Tube without prefiing, and theu ; ;
boil'd Water, which had ftocd ull it was colkk

Prefently afver I perceivid that feveral vory (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, ncne of them being able to emerge to
the fuperficies, whence I concluded that they could not
ifve in the Warer 5 and in effe@, after they had lain 24
Loursin the bortom of the Glafs, 1 found they were ali
dead.

It feem’d to me al{o that thefe white Worms confifted of
{gveral 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 {mall Animalenla that came out of the Earth,
and {wam about the Water, they were ot fo many feve-
ral {orts and 6zes, tharthe Jeiciiption of them would
take up teo much room, betides fome of thefe Avimalcula
were {o exceeding fmall, thatIcould not perccive what fi-
gure they were of, thol viewed them very ricoiy and
very frequently, nay, tho I (hifted the Earth asi Water
three times.

Now that thefe Animalenla may be call'd Watci worms
tho they are found in thedryeft part of the Earth, ap-,
pears from their living fo well inthe Tube filled with Wa.
ter, in which, tho 1 obferv’dthemday after day, Ifound
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 fmall,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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1 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 fines [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 I 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 beil'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 Animalesla 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 faw two particular Animalcnla thae
came very ncar 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 Animalculum that put out two Wheels,and juft
by 1 perceived two other forts of Animalenls, but imme-
diately loft fight of them again 5 from whence Tconcluded,
that fo much Water was nar natural to them, and there-
fore they were dead s and fter that the Water had ftood
three days upon the Clay, 12w feveral Awimalcsla that
were four times as long and a. thick clinging to the fides
of the Glafs without any motion, tho they ftirred about
bri:kly at the firil.

A aazaaaza
I took
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I took another Glas Tube, and put intoit a little of
the {ame Earth which I handied very tenderly, pourin
upon it fome of the boiled Water as before witho.t thak-
myg it at all, that the Animalenlamight 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 Aninal-
enla, which uftally and naturally fwimin 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 oftenfound by experience, that feveral fores of very

wall 4nimalcula are to be met with in Rair water, and
eipecially in the Gutters on the ters of Houfes 5 for 1
have taken fome of the {lime or dirt of thole Gutrers
afrer they have been dry above a year, and diluted the
fame in boiled Water afrer it was cold, wherevpon I
{aw {everal Animalenla {wimming, and fome of them be-
ing up folded almoft in 2 Globular Figure, extended theit
Body lerfurely, and then {wam about the Water.

if it be ¢bjecred, how comes it to pafs that thefe 4n;-
majenla that are meerly aquatil fhould be tfound cn the
Lond feveral rods diltant from any Ditch 51 anfwer, I
conceive this to happen after the following mainner.

We have often toond in a Storm, that the Vyater has
been fo furicully driven againft the fides ot the Ditches,
znd the parts of {och Water {o minutely divided, that
no: only feveral of its {maller Particles have been carried
a great way into the Land by the ftrong Wind, bur fome
oi them alio theuit up, or atrralted even into the Clouds s
and T am confumed in tLis opirien by the foilowing
infrance ¢ 1 {towd one tioe to obitrve with what force,
and how great a diftance a Bleecher calt Warer with Lis
Scoop cut ef a Hirch up-a hi= Linnen cat was fpread
over tae Meadow wlereby many ot :he parts of the Water

were
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were fo divided, that they never fell to the Farth, but
were exhaled up into the Clouds.

Inthe faid fivall Particles of Water are conveyed the
above-mentioned {mall Animalcula far up into the Land,
and when the Ground becomes dry, they contract them-
felves into an oval Figure, and the Pores of their Skin
are {o well clos’d, that they do not perfpireat all, where-
by they preferve themfelves till it Rains, uponr whick
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 Canals.

II. Solutio Problematis.

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

Roblema. Propofitz Curve Geometrice alias innumeras
Longitudine Aquales invenire.

Solutio. Sint w, s, co-ordinate Curve datz ; & Curve
quefitz fint co-ordinatx x, y : tam ex conditione Problema-
tiserit dw - ds’ =d x4 dy. Ponmatur 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 fum-
mabiles : Et fic habentur » ac y Co-ordinatz Curve qua-
fitx. Q.E.J.

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