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1% An Extralt of a Letter from Mr. Leewenhoek,
Dated the 1oth of Fuly, An. 1696. Con-
taining Microfcopical Obfervations on Eels,
Mites, the Seeds of Figs, Strawberries, &c.

Mutft tell you, Gentlemen, that when I had written

of the Engendring of Eels, and did fend the
Print thereof to Mr. Chr. Huygens of Zuylighem, he
did Anfwer me from his Country-houfe, called AHofwyk,
on thez2oth of Oftober, 1692. to this purpofe:

I have been hindered by divers Bufinefles and Acci-
dents, from reading your laft Communicated Obferva-
tions, until now ; 1 have found in them great Satisfattion
and Pleafure, &'.

I am very much pleafed, that the longer the plainer
you prove the Generation of Animals by Seed and not
Corruption, and I am alfo of the fame Opinion.

Concerning the Generation of Eels, It feems to me
very ftrange, that their young ones are found by you
in the Womb, without any Sign of Life ; neither do
you make any mention of Male kind of Fifhes, which
perhaps, may by Microfcopes be found to be Living
Seed, but we fhould be long to ask you every particu-
lar, there being ftill left innumerable Difcoveries behind.
We ought highly to commend and admire your La-
bour and Diligence in thefe you Communicate, where-
by matural Knowledge is daily augmented and mended,

fo do Iamong the reft remain
Tours, &e.

It was Signed Chr. Huygens.
Ss And
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And fince this time the faid Gentleman has been feve-
ral times at my Houfe, and 'at his, yet our Difcourfes
hitherto have never been of the Generation of Ecls.

I cannot omit to tell you, that when 1 was Anato.
mizing of Ecels, as well as Palingers or Silver Eels,
which | did procure when I was 2 Writing of them ;
and to this very day, | never found a Male Eei nor Palin-
ger, or Silver Eel, that I could cali {o; for all thefe
that I did Diffe&t were provided with a Womb.

Now if there be no Male Kind amongf the Eels and
Palingers as I have found, that little Animals of different
forts, that were found in great Numbers on the Leaves
of Currants, Cherries, Plumbsand Rofes, which {ome
call Lice, after they arc found on the Trees, the Bodies
of thefe Animals were all over befet with young ones,
and each of them produce their kind, although I could
not difcern any Male Kind of them, neither could I
find the leaft fign of Copulation among them,

Now whether this Engendring hath alfo place in the
Eels and Palingers, ought to be enquired into ; or whe-
ther every Eel and Palinger are provided with Mafculine
Seed,and {o are Hermaphrodites asswe do fancy ; as by
Copulation which we {fometime fee, for fome Ferus's are
thus provided : thatT have not faid heretofore, that I
have difcovered in all Eels and Palingers their Womb,
that I did conceal on purpofe, that in time I might in-
form and fatisfie my felf better.

I have now in the Winter diffelted again fome Palix-
gers, none of thofe which were lockt up all the Win-
ter long, that they might be fold thedearer in Lexs ; but
{uch as I have beenvery well {atisfied of; that they were
frefh carched : and now again, inthe latter end of Apri/,
1 have Examined {everal of them, that T mighe, if pof-
fible, the better be fatisfied ; yet notwithftanding all

thefe
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thefe Obfervations, I learned no more then I told you
betore.

On the roth day of Fuwe, when fome little Boys
went down into the Town Ditch, and were bufie to
fetch up fume green Herbs, and to find {mall Eels among
them of feveral bignefles, I defired them to bring mea
pot full of the fmalleft of them to my Houle, which
they did accordingly, that I might fearch them very
narrowly, to try whether I could fee any more concern-
ing ilie Circulation of the Blood, then I had difcovered
betore in greater ones.

The fmalleft fort of thefe they brought to me, were
about two Inches and an half long, aad their Bodies
wete in proportion fmaller then that of the great ones.

The reft were of feveral lefgths, and the biggeft of
them about five Inches long.

I took feveral of theleaft fort, and putthem into my
{mall Tube (partly filled with Water) {o that they could
but jult go mto it,

When 1 fixed thefe fmall Eels before the Glafs, and
fixed my Eye upon the Fin near the Tail, I faw with
greater admiration then ever Idid in my Life before,
the Circulation of the Blood, and that in {o many Sun-
dry places; fo that if I{hould delineate the little {pace
compos'd thereof, it would not feem credible to moft
Men : And when I came to contemplate the end of
the Bone, If{aw, that very near to the jointing of the
laft Joint, many very fmall Veias did meet together, and
make there one great one, when I took it for granted,
that there was a Paluula, for there was a ftrange and
quick pufhing forwards, after fuch a manncr, asif we
{faw our Blood putht forwards in an Artery before our
Eyes : Nay, this puthing forwards was {o quick one af-
ter the cther, that with our Mouth we could not fo
guickly pronounce one Syllable after an other : Infhort,

Ss 2 this
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this Contemplation did far exceed ail the ftrange and
pleafant ones, that ever mine Eye did behold before.

If I turned my Eye towards the Fins, near thehead,
it was alfo very pleafant, to fee the Blood run in many
forts of Veflels, and alfo underneath the Head, between
the Jaw-bones.

After this I did look upon the place where the Heart
is, where I faw with no lefs Admiration, the quick Mo-
tion of the Heart, as well'in the Siftole as Diaftole,where-
by the Heart was pufhed forward.

When I did lock upon the red Parts, which all Fithes
have almoft about the Head, which parts in our Town
are called Cons, the motion whereof did look very
ftrange to me ; for Idid not only fee, how two rows
of thefe Cons were bended roundith one againft the
other, but alfo that the ends thereof did come to touch
one another, and then did turn back again ; {o as if we
did fancie thata pair of Bellows did open and fhut again ;
in thort, T had in this Contemplationas much pleafure, as
if. T had been feeing a Chamber full of Colle&tions 'of
Rarities, where there was feveral forts of rare Horns,
Shells, Sea Corals, &'.

I did writein my Letter of the xoth of Fuly,
3695. of my difcovery concerning the Procrea-
tion or Engendering of Mites, which are very {mall
and defpicable Animals, and yet for all that does a great
deal of Mifchief ; for by their Numberlefs Procreation
they confume Flowers, Seeds, Flefh and Bacon, and
chiefly that which is fmoaked and dryed ; and all forts
of dryed Fruit, viz. Figs, Raifins, Prunes, &¢. when
in the latter end of the Winter 1 was at a lofs for want
of Mites, I went toa Grocers Shop, whereItook up
fome French Barley, in hopes of finding fome Mites
among the Flower thereof, and therein I was not decei-
ved, for therel found fome. WhenI came home, Ifgz

wit
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with Admiration, that fome of thefe Mites were quite
of another make, thenwhatI had feen before, for they
had on their Back fome brownnef(s, and their Bodies had
not fo long Hairs on them as our common ones, and
their hind part of the Body was of another Shape, they
had alfo eight Paws, and before, by their Head, were
two Tools, much thicker then their Paws, but not half
folong, and thefe were divided towards their ends, in-
to Finger-like Joints, which were inftrued with
Nails like Claws, ons Joynt whereof, that was the
thickeft, had at one fide, extremely {mall Teeth, like
unto a Saw.

It hath alfo happened, that thefe Mites have joined
the Finger-like Joints that were on the end of thefe
Tools, near their Heads, over their Head together, juft
as we put our Hands over our Heads together, and fold
them, by joining our Fingers with one another, as if
by our Armsand Hands we would Defend our Head
from any thing that would offend it {o that I found
thefe Mites to be of a more Artificial make in my Eyes,
then ever I had feen before.

Befides thefe I faw ftill a {econd fort of Mites, that
at firft feemed to be like thefe, but if you compared
them with the former, you would fee that they were of
another kind, that were fprung forth by mixing with a
peculiar fort of Mites. But yet of thefe two forts of
Mites, there was but a {fmall Number in Comparifon to
our Common Mites, which I came to find in the Flower
fike Stuff. |

By this Difcovery I am to confider, whether thefc
Mites might not be of another Country, and of another
Off-fpring ; and that thefe I found at the Grocers were
brought with his Wares, may be from France, Spain,
Italy, or perhaps with the Almonds from Barbary. -

To
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To fatisfie my felf in this matter truly, T caufed
{fome Figs te be bought, and ordered fuch to be taken
that lay clofe to the Staves of the Barrel, and that of
the worft fort; when { jooked upon thefe Figs, [ faw
{everal Mites creep about them, and when I fixed them
before my Microicepe, 1 judged them to be fomewhat
differing in the Shape ot their body, being fomewhat
vounder and fhorter then cur Mites are that I have
{een before.

Among the reft, I opened one Fig which I thought
to be good and well tafted, and in 1t I faw {ome Hun-
dreds of Mites creep about, thatdid crawl in theiofide
of the Fig ; fo that when we eat Figs,we {end, unknown
tro us, many Thoulands of thefe little Animals into our
Stomachs.

I have faid before, that I have taken a great deal of
Pains, to fce the Plant in the Seed of a Fig, yet that I
could never accomplith it, for it did feem to me that the
Figs were not perfectly Ripe, when they were pulled off
and Tunned up, to befent beyond Seas.

When 1 did thus {earch after thefe Mites, T judged,
that feveral Figs that came to my Hands were pulled
when they were Ripe, and therefore I took many Seeds
of thefe Figs before me to Diffe& them ; and after I had
cut or broak the hard husk of them, T fetched out of
{tveral offthem, their Kernel or Pith perfe@ ; and after
1 had taken or pulled off of them the Film, or {mall
and thin Skin, and had feparated the Stuff wherein the
young Plant was laid, I faw the perfect Plant, confift-
ing of two Leaves, and of that part that is to make the
Roots and Stem.

I have alfo thought convenient to give a Cut of this
young Plant of  this (mall Seed, whereof we know there
is a great Number in a Fig, becaufe I have heard fome
fay, that the eating many Figs doth create Lice in our

Stomachs,
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Stomachs, and others {ay, (whereof one is a Man of
great Fame) that if we eat too many Figs we grow
Loufie: Muft not we Laugh, when we hear fuch (illy
Aflertions, and conclude, that this faying doth only
proceed from the great number of {mall Seeds where-
witha Fig 1s loaded 2@ Which parts not one in a Thou-
{and doth know to be Seeds, and much lefs, that {uch a
Perfe&ion is hidden or contained inevery one of thefe
Seeds, which in time would become to be a compleat
Fig-tree. Let us then per{wade our felves, that they
compare the {mall Seeds that are in the Figs unto Lice
and that they therefore afferr, that Figs can make Lice
row. :

& Fig. 1. A B.c. doth fhow the Pith or Kernel that is
taken out of the hard Husk, whereof we fee a great
many ina Fig. ,

A.B. Reprefentsthat part of the Pith or Kernel,where-
by it was nourithed, did grow and was faftned by the
String.

Now that part that is to grow into a Root and Stem,
is expanded from A4toC. and the leaves of this young
Plant do lye from € to B.

Every one of thefe faid {mall Seeds of aFig, are di-
ftin& from one another, and are furrounded by a Mem-
brane, fo thatwe muft imagine, that every Seed, {oas
itlyeth in the Fig, has two Strings to nourith it, viz.
one that nourifhech the Husk, and another that nourith-
eth the Pith or Kernel.

Fig.2. D.E.F.G. does fhew the young Plant taken
out of a Fig Seed ; wherewith E. F.G. are reprefented
the two Leaves thereof, and G.D. E. isthat part that
grows into the Root and Stem.

You muft not imagine, that this young Plant makes
up the whole Kernel or Pith, but you muft think, that
the young Plant (the membrane of the Pith being fet

afde)
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afide)does partly lie furrounded witha reertain tuff,where-
of the young Plant receives fo long its Nutriment and
Growth, until the Root has received (0 much Nou-
rithment and Encreafing, that it can {ubfift in the
Earth, which agrees with the Male Animals of Eggs of
Birds,or the Nourihment of the Animals in their Womb,
as is often here before faid, for the whole in Fig. 2. of
F.D.G. isfilled up withthe faid Stuff.

When we did Contemplate the Fiim or Membrane at-
tentively, which does furround the Pith, we did not on-
ly fee a great many very fmall Veflels, but we
faw allo in it an incredible number of little Balls fhort.-
ly, if we could penetrate into ail the Secrets that lye
included there: What fhould not we fee » for certain-
Iy in this {mall Plant is concluded every thing that does
belong to a Fig-tree, ‘

After 1 had laid {ome of thefe Seeds for two or three
hours in Water, and did then Diffe& them, T could
fce as well in that part that was to make the Root, as
alfo in the Leaves a great many of the Veflels, befetted
with Hair as Shutters ; but as foon as the moifture was
gone, the Veffels did alfo difappear.

Fig. 3. H. L K. doth reprefent the fame Plant as
Fig. 2. only with this difference, that as Fig. 2. isfo
delineated that you fee it leaves fideway, whereby you
cannot fee the breadth of them ; wherefore the fame
Plaat in Fig. 3. is{o fixed before the Magnifying Glaf,
that you may fée the breadth of the Leavesof the young
Plant.

If Iamdefired to refolve my Pofition concerning the
Procreation of Animals by the Seed of the Males,which
is done often by Perfons of Quality that come to vifit
me, then they put me to mind why there is {0 many
{mall Animals in a very {mall quantity of Seed, confi-
dering (as they fay) that Nature has created nothing in
vain, To
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To this Obje&ion I often come to Anfwer, and di-
re them to the multip!icit{ of Seedswherewith 2 Tree
is charged, as I'have often faid heretofore.

Now if we fee that a common Fig has between four
and five Hundred Seeds, and that one Treedoth Yearly
produce many Figs, and that every ripe Seed of a Fig
can produce a whole Tree; and confequently, if a
Country was planted all over with Fig-trees, it may
produce fo many Fig-treesin a Year, that we might oot
only Plant a whole Kingdom all over with Fig-trees,that
all thefe Seeds might produce, but alfo the whole ear:h-
ly World ; and that this doth not only fucceed ir: ez
Trees, but many other : ‘Then I think, with = .
we ought no more to ask why fo many Az
ated in the Seed of Males.

We have reafon to lay our Hand upon cur Mouth,
and think that the Almighty bas thought this conveni-
ent, for the Procreation of all that has moving and
growing ; and thus all our Reafonis but gueiling, and
that the true Reafon is to us incomprehenfible.

When I once was eating of Strawberries, and fixed
my Eyes upon the little Apices we fee on a Strawberry,
I did conclude that every one of them was a Seed ; and
to confirm my Opinion I took a Strawberry, one of the
biggeft and ripeft, and there I found a great many
Seeds, after I had taken off the Film whereln they were
wrapt up, and found, that every Seed of themhad alfo
a ftring whereby they were nourifhed.

I opened feveral of them, by taking off their hard
Husk, and faw, that every one of them had the ftuff we
call aPith : Having feparated this Pith from its ancient
Film, I took out the Plant which lalfo caufed to be deli-
neated,that we might fec how many Seeds we fend toge-
ther into our Stomach, when we eat but one Spoontul
of Strawberries ; for when 1 did divide oneof the big-

Tt geft
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oeft into four equal Parts; Ifound in one of thefe parts
apout Fifty Seeds, and according to this, did this Straw-
berry contain Two hundred Seeds, and another thar
was much lefs T did guels to contain Cne hundred and
twenty.

Fig. 4. A.B.C.D. E. does delineate the Plant taken
cut of a Seed of a Strawberry.

A. B.C. is that part that i1s to grow into the Root,
and C.D. E. A. are the two Leaves which generally lye
very near one upon another ; butbeing that they were
a little difplaced in taking them out, [ ordered the de-
fign to follow it fo, that you might lee the two Leaves
the better.

Now if we confider that a young Plant of Straw-
berries doth fhoot in a Year (for I never heard that they
Sow Strawberries) into feveral Shoots over the Ground,
which take Roots, and grows all up into Plants, and
bear the next Year; and that befides this, each Piant
does produce many Strawberries, each whereot has as
many Seeds as is before faid : We muft again lay our
Hand upon our Mouth, and be aftonifhed at the en-
creafing and great multiplicity of Seeds of this
Plant.

When I obferve any remarkable things on {mall Crea-
tures, then I make it my whole bufinefs to confider of
the greater ones, which entirely do agree with the le(-
fer ones ; When fome Years ago I did fancie to fee that
{ubtle Hair, which the Flies have in great abundance a-
bout the end of their Feet, which are dclineated by fe-
veral; by the help of which Hair the Flies can run up
onany fmooth Body or Glafs, that every one of thefe
Hairs had 2 Hook-like part on their end, wherewith
they ‘could hold themfelves more firm to the Glafs,
which Hook-fathioned parts on each little Hair T could
never fee, although they were mentioned by others.

When
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‘When 1 did pwrfue this Enquiry, Tcameto think of
the great Lobfters (although there is no likelinefs be-
tween them and Flies in their {hape) which, as I am
informed, are catched on Rocks near the Seasin Nos-
way, and they are now and then brought to us for Sale,
their Feet are alfo furrounded with many Hairs ; to (e,
how thele Hairs, and chiefly thofe on the hindermoii
Feet where Conftituted, becaufe thefe Feet have ao
Claws or Nippers to take hold of any thing as the other
Feet have, and eachof themis only furnithed with a
fmall Claw ftanding exactly or fireight forwards, and
with many {mall and fhort Hairs.

When I brought thefe Hairs before the Magnifying-
Glafs, 1faw, with great Admiration, that many Hairs
were furnifhed with two Rows of many Teeth like parts,
which ftood in very neat Order one by the other, jufk
as if we did imagine that the back of a Koife, was on
each fide wrought out into a row of finall Tecth.

Ihad, a great while ago, caufed fuch a little Hair ¢~
be delineated, that you might fee how ftrangely ihe
thape of fuch a Hair is formed; hereupon I do ima-
gine, that when this Lobfter doth run up againlt
the Rocks, his Feet canndr flip out, being upheid by
the multiplicity-of thefe Teeth like parts.

Fig. 5. M. N.O. P.Q.R. does fhew one of the be-
fore mentioned Teeth like parts, which here you come
only to fee on one fide, which are the Teeth like pares
in the middle, and running from Q. to P. and alio from
Q. to R. the longer the lels.

Fig. 6. S.7. fheweth but one part of the faid {mali
Hair , whereon both the Rows of Tecthi, as @

&
have faid that every one of them has, are to bt
{ecn.

Tt 2
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I fhould have fooner anfwered to your very ac-
ceptable Letter, had not my defign to Difle&
fome Eels more then once, and alfo tofend a Cut there-
of with this hindered me.

In the mean time- I remain

Tours, &c.

HL Seweral Microfcopical Obfervations and Ex-
periments, made by Mr. Stephen Gray.

T Aving not long fince attempted to make fome of

_ 1 thefe Microfcopes, which Mr. Butterfield defcribes
and inftrués to make,in the Philofophical Tranfa&ions ,
Ne-r41. P. 1026. of the manner then lately brought
out of Holland by Mr. Hugens ; but for want of fuch
a Lamp, as the before-named Perfon mentions, I pro-
ceeded after a fomewhat different Method..

Experiment. 1. | tooka (mall Particle of Glafs, about
the bignefs I defigned my Glebule, and laying it on the
end of a Charccal, I could, by the help of a blaft
Pipe, with the Flame of a Candle, foon melt it into a
Spherule, and by this means I could make them indif-
ferently cleer, and the fmalleft very round, and I could
make them much larger, then by the unaffitted heat of
the Candle ; but thefe latter were attended with an in-
convenience, they were on that fide that refted.on the
Coal flated, and received a rough Impreffion from it;
nor were they without thofe Improperties (for which,
or rather) to Remedy which, the ingenious.Per{on above-
faid, fubftiftuted his fpirituous Lamp, fora Wax or Tal-

low-Candle, wiz. fmall Specks or QOpacous Particles
lodged
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