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Il 4 Letter from Mr Anthony van Leuwen-
hock, F. R. S. concerning fome Infeits ob-
Jerved by him him on Fruir Ireer.

Delft, O&ob. 26. 1700.

Y laft was of the 7th of the laft month, whichI

3 hope is come fafe to your hands 5 T take the li-

berty again of fending you thefe my poor Obfervati-
ons, with the Figures annex’d.

We have not for many years obferv’d about this
Town the Fruit-trees more loaden with Blofloms than
this laft Spring, nor at the fame time more coverd
with a fort of Black Flies, which appear’d to me lefler
than thofe of tormer years.

This induced me to take fome of the Leaves of the
Trees, and fome of the Blofloms of a Quince Tree,
that had a great many of thofe Black Flies upon them,
and put them into a Glafs Tube inorder to make my
obfervations of them, and. the rather becaufe many
were of opinion, that from the Eggs of thefe Flies
would proceed fuch a great number of little
Worms or Maggots, as would deftroy all the Frait on
the Trees.

I obferved that thofe Flies would not Jive above two
days, and that fome of them had laid a great number
of longith Eggs.

The reafon why they livid no longer, T thought
might be the want of Food, therefore I was refolved
to obferve what the Flies did, as they fat upon the
Leaves of the Plumb-trees, and found that they had in-

finuated themfelvesinto the curl’d leaves of the Trees.
L1111 The
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The Leaves of thefe Plumbs,and of other Fruit. Trees
were covered with a great number of {fmall Creatures,
that are frequently found on the Leaves of Currant and
Cherry-Trees, which fort of Creatures we here call
Lice, fome of them being Green, and others which
are fometimes lefs, and of another fhape, blackith, and
both forts 11 time became Flies.

Having obfervid this, I was thinking at firlt, whe-
ther thofe Flies above-mentioned did not come to the
Trees, and particularly to the Plumb and Cherry-Trees
only. to get their Food, which I took to be thofe young
Lice, which were there in vaft numbers, and many of
them no bigger than the fmalleft Sand.. But look-
ing more narrowly into the matter, it appeared clearly
to me, that they did thefe little Creatures no harm,
but came to lick up, as it were, with thofe Inftruments
which - they have on the fore-part of their Head, be-
tween and about thofe little Creatures, als gins en weder,
backwards and forwards, the moifture that comes out of
the Leaves, and that which comes out ofthe little
holes, which thofe Lice with their inftruments alfo
bore thro the Leaves, and from whence they extratt
their nourifhment.

On the 20thof May, Ipluck’d four little Leaves off
a Plumb-Tree, upon which were 36 of thefe Black
Flies, befides fome hundreds of thofe little Creatures
we call Lice, and among(t them feveral litile ones that
were newly come outot their Mothers Belly 5 all thefe
with the Leaves I (hut up in a Glafs Tube.

Of the 36 Flies moft of them were Females and had
their Eggs in them, except one that had laid hers a-
gainft the fides of the Tube.

Amongft thefe Flies I found two forts, with this
difference, only that the Hoorn Viicfen, wherein their
Eyes are placed, were in fome of them four times as
big as.in others..
Here.
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Here I obferv’d that thefe Flies had not hitherto
endamag’d either the Leaves or Blofloms of the Trees.

I was confirm’d in this opinion, after I had (trictly
examin'd the Inftruments which thefe Flies have on
their Head, and found that they were not of a fic fha
to bore into Leaves 5 from whence I concluded that
thefe Black Flies got their Nourifhment only from the
Juice or Sap that Hows out of the Leaves.

As the Glafs Tube was Blown together at one end,
and fo fropt with a Cork at the other, that there might
be a Free Paflage for the Air, I obferv'd that even that
Paflage was {o (topt by the Perfpiration of the Leaves,
the Flies, and the other little Creatures, that none of
them could get out, but died away, glew'd as it were
with the Moilture of the fides of the Glafs. I fancied
too that the Change of Air in the Tube might contri-
bute fomething to the untimely Death of the Flies,
therefore 1 tock another Glafs Tube, and put into it
fome of thofe Flies, and a few Leaves on which feveral
of the lietle Lice were, and cover'd both ends with fine
Gawfe, fo that there was a free Circulation of Air
for I thought that the Eggs which they laid before
were untimely and abortive, as it often has happen’d
on the like occafions.

Thus far I had brought matters on the 20th of My,
when I obferved that the Flies which I kad fhut up
were not yet big with Egg, I obferv’d alfo that there
were not near fo many Flies upon the Trees as there
had been three days before.

Being inform’d that our Sea-fhore was all Black with
Flies, I repair’d thither to fee whither they were of the
fame kind with thofe upon the Trees, but I could not
find one Flys and they told me there, that the Flics
{taid but two days; and that, the firlt time they were
{pied, they were wafht away by a great rain that fell
the next night, and fo it happen’d again the night af-
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er their Return, and after that they were not {een any
more.

Becaufe the Flies did not live above two days in the
laft clos'd Tube, I went again on the 25th of Mgy into
two diltin& Gardens, becaunfe I could find but one Fly
in the firt Garden, where there had been fo many be-
forey; and in tother, where there had been many
thoufands both of Flies and Lice, I could get but nine,
and that too with looking out nicely.

Thefe laft Flies that I caught were all Females, and
had their Eggs in them from whence I more {trongly
concluded that the Black Flies did the Trecs no harm s
for if they had laid their Eggs on the Trees, and that
all their Eggs had produc'd f{o many living Infes,
there would not, 1 am pofitive, one Leaf, or any Fruit
have remained on the Trees.

After that thefe laft Flies had remain'd two days,
and as many nights fhut up in the Glafs Tube, there
were but three left alive.

Now to fee whither the Water is the nataral Ele-
ment of thefe Creatures, as fome fay that they are pro-
duced by the Sea, others from Ditches, I took a great
Beer-glafs, and fill'd it about half an Inch high with
Water, and put 3 of my Flies upon fome Plumb-tree
Leaves, and {o threw themin ; but I obferv'd that they
had an Averfion to the Water, for as foon as they
came near it with their Feet, they prefently ran back-
ward, and the next day they were all of them dead.

Upon the occafion of taking thefe Flies, and thc
great number of Lice that fate upon the Leaves, of
which I have given a Draught, in my printed Letter
of the 1oth of Fuly, 1695, where I alfo faid that ticfe
Creatures bring forth their young without €opulation 3
I fhall fend you a Draught of them; as if [ had never
{poken of them before, becaufe I intend to brin g refe
Creatures into the Clafs of thofe that are found living
n the Seed of Males. Opcite



( 663)

Opening.thefe Creatures anew, not thofe that were
come to their full Growth, but thofe that were fo
{mall, as that 23 of them would make but one great
one, as [ had taken out of the full grown ones the
young, in which I did not ounly perceive the fhape of
their Limbs, but could alfo behold very di tinctly their
Eyes 5 {o alfo out of the faid little ones I took feveral
{inall oval Figures, which were very Tranfparent, and
without all doubt would have become living Creatures;
tor when 1 diffected f{uich as were a little bigger; and
that gradually, I found that the oval Figures were alfo
proportionably Greater, fo far that the little Creatures
were compleatly grown, and in a ftate to be Difclofed
or Brought forth.

You know Sir, that my Hypothefis is, that no Crea-
tures that have Life, can be produced by themfelves,
wherewith I imagine that many have been fatisfied,
efpecially {uch as have feen what I have already ad-
vanced about the Seeds of Plants.

Now [et us confider the two f{orts of little Creatures
that were found upon the Leaves of the Trees, the one
fort being Green and t'other Blackifh, and the Analo-
gy or Similitude of theitr Generation with that of thofe
living Creatures that are tound in the Seed of Males.
As thofe little Creatures which we call Lice, are im-
pregnated, tho in their Mothers Bellies, withy a Semi-
nal Matter, from whence other Creatures of the fame
nature are likewife to Proceed, f{o alfo the Creatures in
the Male Seed quit not their {tation in the Tefticles of
Animals, without leaving behind them other little
Creatures,or elfe fomeSeminal matter from whence their
Likeneflés are to proceed, and that without Copulation,
wherein they agree with the before-mention’d Crea-
tures.

Now we obferve in thofe little Creatures call’'d Lice,

fomething that does not o¢cur, as I know of, inother
1 Crea
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Creatures, to wit, that thefe Creatures bring forth
young without any Copulation with Males, afterwards
caft their Skins, and from Creeping Infccts become Flies,
which, when one beholds them with the naked Eye,
one would not imagine to proceed from fuch a Change,
for they are twice as long, reckoning their Wings, af-
ter they are turn'd to Flies as before.

Now as thefe Creatures turn from Creeping into
Flying,after that they have brought forth many young,
fo we may imagin it to proceed with. the Creattres 1n
the Male Seed 5 to wit, the Male Creatures being in the
Tefticles leave behind them, e’re that they come out, a
Seminal Matter, orelfe young Creatures without Copu-
lation, and that the full grown Male-Seed-Creatures be-
ing injected into the Matrix,and there receiving nourith-
ment, aflume a Figure like to thofe Creatures from
whence they iflued 5 or tothofe, iato whofe Matrices
they are injected 5 but thischange upon the account
of the littlene(s, and the i ecrz ge/chikibeit remains cone-
cealed from our Eyes,and we muft be contented to have
feen fuch a Procreation and change before our Eves in
the betore-mentioned little Creatures.

Furthermore, I caufed feveral of the faid Green Lice,
that were in great number upon the Leaves of Currant-
Trees, to be brought to me, and thofe of them that
lay for dead, and were rounder and whiter than the
others that were living and moving, I cut cut with the
little pieces of Leaves whereon they lay and {tuck falt g
for if one thould go to remove onc of thefe litde Crea-
tures with a Needle or a Pin, ’us odds bur one huorts
the others that are thut up in the Bellies of the dead
ones.

Thefe Picces of Leaves, whereon the dead Creatures
lay, I putinto a great wide Glafs Tube, coverd at
both ends with fine Linnen s for I concluded that the
death of thofe Lice was occafioncd by another Crea-

ture,



( 665 )
ture, or an Egg thruft into their Bodies, where it re-
ceives its food and growth, and then makes its way out
of their bodies again.

I had fhut up shefe dead Lice about eight days, when
I obferv’d two little Flies, of quite another make, in
Wings, Colour and Shape, leaping about the Glafs.

T thifted thefe Flies into another Glafs Tube, where
I had betore put {ix Green Lice; which I had taken
from the Leaf of a Currant-tree, and thofe of the
mof(t full grown, and yet they were not come to that
perfection, as that I could obferve thofe parts which
were to become Wings.

Thefe Flies, as foon as ever they came near the faid
Lice, brought the hinder part of their Body, which
was pretty long, between all their Feet, and ftretcht
their Body fo far out, that their Tail making a kind of
{emicircle with the reft of the Body, (as you may fee
in the Draught annext) ftood out beyond their Head,
and in this manner they infinuated their Tail into the
Bodies of the Worms, and this the Flies did in a fhort
time to all the Worms they came near tos but that
which was moft remarkable in this A&ion was, that in
this conjunction they never toucht the Lice, either with
their Feet or Bodies,they being much too #zcle or large
to approach them,fo that they often eflay’d to approach
thefe Creatares, in order to thruft in their Tails into
their Bodies,and could not effett it 5 nay,one would fay
they were fo afraid of thefe Lice as if they would have
devoured them ; and as they entred the Bodies of the
Lice they made a Trillende motion or {haking with their
Tail, which come to be donethat they might thruft it
in the farcher.

Now as the Flies remained but two days alive with-
out Copulation, asever I obferv'd, whereas the Green
Lice lived feven or eight days, I thought no other-
wife 5 but thac the Flies by that infinuation of their

Tails
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Tails into the Bodies of thofe Lice, did withal convey
their Eggs in at the f{ametime, and that from thofe
Eggs young Worms fhould have.been produced, which
having reccived their Nourifhment and Increafe from
tl:2 Bodies of the Lice, fhould be changed again into a
Fly, but the Green Lice died, and for the moft part
dried away.

Not content with this ebfervation, I got together
again 25 dead Lice, all of whith had in their Bellicsa
Worm, orelfe a Fly newly changed, icr I faw thro the
skin of fome of the Lice, living Flies, which Flies I
took out alive from the bodies .of fome of thofe Green
Lice which I opened on purpofe.

Having fhut up thefe Lice im a clean Glafs Tube,
and fome days after the Flie coming out of them, I
went into the Garden to get four Caterpillars or Riper
Worms, among(t which there was one that was very
hairy, and I obferved that when one cf the Flies ap-
proacht this hairy Ripe Worm, to thruft his Tail into
him, as foon as he toucht the Hair he fuddenly drew
it back again.

I put alfo into the Glafs Tube; together with the
Worms or creeping Infects,three aurelic cafessr Popkens,
which had lain in their Web in fome wither'd Leaves,
with this Profpect that the faid Flies fhould infinnate
their Eggs into. the bodies of the Worms, and-that fo
doing, there might proceed from the body of each one
25 Flies, but they did not fucceed with me, becaufe,
as I imagin’d, all the Flies, tho fix or eight of them
rogether were running and flying about the Glafs Tube,
died away without laying Eggs, which I judged, was
only becaufe they wanted toed, for we fee that there
are fome Flies that lay Eggs without eating, and then
dic, whercas others {hall lay no Eggs unlefs they
ear.

Fig.
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Fig. 1. fhews the bignefs and fhape of one of thefe
Creatures call'd Lice, as they appear'd to the naked
eye.
Fig. 2. ABCDEF fhews the Skin of the Body of
a Loufe, as the back part of it appear'd thro the Mag-
nifying Glafs, whercof the Infide of the Body was eat
out by a Worm.

By ABis thewn the Hole, which the Fly, that
came out of the Worm had made ; which Worm re-
ceiv'd its Nourifhment and Growth, as is {aid before,
from the Body of the Loufe.

D and E are the Eyes abounding with many Sights,
wherein they agree with the Sights of other Flying
Creatures.

G and H are the Horns of this Creature, which con-
fift of f{everal Joynts, and are cover'd with Hairs,

F and I reprefents one of the fix Feet, and the ex-
tremities of the other five are defcrib’'d by K K K K.

Thefe Feet are many of them empty, and befet with
Hairs, each having two Claws at the end of them.

This fort of Creature had {everal Protuberant Spots
on its Back.

Fig. 3. ABCDEF, & fhews the Fly that
proceeds from fuch a Creature as is defcribed by Fig.x.
receiving its Growth and Nourifhment whillt a Worm
in the Belly of the Loufe,and laftly is changed froman
anrelia to a Fly,and confequently is not with all ats In-
{truments and Members as big as Fig 1.

Between C and E are reprefented the Eyes of the
Fly full of many fights.

D L and DM fhews the two Horns, each confifting
of a great many Joints cover’d with Hair, which is no
unpleafant fight.

But fome of the other Flies had not fucii long Horns,
from whence I concluded that one forc were Males,
and the other Females.

Mmmmm F
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F and G gives you the Inftruments which the Fly
has upon his Head, and with which, according to my
opinion, he gathers his Food, and brings it into hrs
Body:

I forgot to obferve whether the part I, whichis the
Tail, be arm’d with a Sting or pointed Inftrument.

By AQP OB isfhown two great and two little
Wings, which is full of abundance of Hairs, as well
upon the Plies as the Circumference of "em.

R R R, &c. reprefent the fix Legs full of Joynts,
and coverd with Hair, at the end of which I could
difcover no Claws; and becaufe the Limner judged
that the ends of the Hairs, ‘'which cover'd the extremi-
ties of the Feet, were little Weerbaakjens, he has in
{fome manner reprefented them.

S T V reprefents a little Silver Inftrument, to which
the Fly, being dead, was faftened, for it would have
been impofiible to have defcribed the Fly if it had been
alive.

Now if we obferve the wonderful Formation of fuch
a {mall Creature, and how fuch a Fly is produced, and
then confider that the Worm which 1s chang’d into the
Fly, and we imagine that fuch a thing will not hap-
pen, unlefs the Worm that comes out of the Egg of
the Fly, makes ufe of another Creature for its Food,
we muft remain perfectly amazed.

Now I faw many dead Creatures lye about in the
Tube from whence no Flies were produc'd, and from
whence I did not imagin that any Flies would come,
believing I had not handled them foft enough, and
that therefore they were dead, but about a fortnight
after I faw feven Fliesleaping aboat the Glafs, which
alfo remain’d but two days alive, and were of a quite
different make from the other Flies, for their Bodies
were {horter than thofe of the other Creatures.

After
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After this T went into a Garden, where I faw little
Lice upon the Leaves of a Hazel-nut-Tree, Itook fome
of them and brought them home with me, and view-
ing them I obferved that they agreed pretty much in
fhape with the Green ones, with this difference, that
they were lefs by half ; for after that fome of them
were changed into Flying Creatures, their Bodies were
not bigger than a fingle courfe Sand, and covered with
abundance of Hair, and at the ends of thofe Hairs,
{mall clear Drops of Moifture, but when they had fhed
their laft Skin, and were turn'd into Flies, I could per-
ceive no Hair on their Bodies.

I open'd alfo feveral of thefe Lice, and took the
young ones out of their Bellies.

I tormerly imagined that all thofe Creatures whofe
Tails or hinder part of their Bodies were crooked or
bending (Krings of Kerfs) as are moft Flying Crea-
tures, and alfo the Body of the Scorpion, were Worms
or Reptiles before their change, but I have found by
my obfervations of thefe and {uch like Creatures, that I
was miftaken ; for the Bodies of thefe Creatures are al-
fo crooked (gekerft) and yet they come without any
change from their Mothers Bellies.

Thefe three before-mention'd anrelie , after they had
been fhut u1p about eight daysin the Tube, I faw that
from one of thema Flying Creature was produced,
which was of a grey colour, and the undermoft of the
Wings and the Body was yellowith, otherwife, it was
juft like the Creature we call a Moth, only larger than
the White Moth,that eatsCloath,when they are Worms

The flipt skin of the before-mention'd Flying Crea-:
ture, which the awrelia had parted with , was in my
Judgment the fourth partlonger than it had been whilft
the Fly was fhut up in it.

The next day I had the luck, that the little Crea-
tare in the fecond awrelia, as I was obferving it, began

Mmmmm 2 to
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to {tir, in order to get out of its Fold er Winding
(Omiwinfel.)

The firft motion that this Creature made was, that
it firetcht out the hinder part of its body, which at
the {ame time lengthened the hinder part of the cafe
in the fold or circular part,and it remain’d {c3 no foon-
er happened this firlt {trecching, but it was follow’d
with a fecond and third, whereby the circular parts of
thecafe were much lengthned, and in this A&ion the
cafe at thatend where the head of the Fly was, burft
open, and a Moth was perceivid Flying about the
Glafs.

The Wings of this new Creature were but half {o
long asthe Wingsof that Creature that came out the
day before.

This Moth raifed his fhort Wings ftraight up, then
fretcht them out f{everal times, and then {pread them
over his Body, in doing which the Wings came to their
Length, and the many fold TFeathers, which lay fo
thick over-one another upon the Wings, upon the
ftretching them forth were parted in feveral places,
which was not unpleafant to behold, yiclding a fort
of a Marble, or party-colour’d glance.

Thefe three Skins of the aurelie, were with their
fmallelt end faftned to the other ina little of the Web
of the Worms, and tho I endeavourcd to divide them
with fhifting their places, or fhaking them together, yet
it was all in vain.

'This made me inquire into the reafon of fuch a Con-
catenation, when taking one of them out of the Tube,
I faw that at the end -of all, and alfo a little lower it
was arm'd with an odd fort of crcoked Hooks (krome
baakjens) which feem'd to me to be given them on
purpofe, that they might get the eafier out of their in-
elofure.

For
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For if the imprifoned Creature ftretches outits body
in order to come out, one of the before-mentioned
Hooks will remainin the Web, whereby when it draws
inits body, the fhell whereinitisinvolvid can‘t follow,
in doing which the creature gets rid of it more readily 5
and we anew difcover the unfpeakable perfeion of
fuch a {mall Infe&, if we takea view of the maaifold
and unconceivable number of the Feathers and Quiils,
which fick in the Body and Wings of fuch a Moth,
and which by their flying and leaping about the Glafs,
ftuck againft the fides of 1t, whereby we perceive the
different figures of moft ot them, I mult needs fay I.
can’t but be amaz’d.

I chought fic to deferibe the erooked -Hooks (“reme
haakjens) of fucha contemptible cafe.

Fig.4. AB CD E fhows a fmall part of the lower
end of fuch a cafe, where with B C D is defcribed the
crooked hooks, in which the Web of the cafes are fo
intangled by the Worm, into which it is changed, that
there 1s a great deal of trouble before one can cleanfe
it of the Web.

Threeor four years ago all the Leaves of the Treesin -
my Garden, and all the blofloms were fo devoured by
the Worms or Creeping Infelts, that in the Spring
there was not one Leaf of a Tree remaining 3 and I
imagin’d that few of thofe Infetts for want of Food
would arrive to their change, that is, be turn’'d into
Flying Creatures ;3 however I took feveral of thofe
dried and confum’d Leaves and Blofloms, together with
the Webs, and fhut them up in a Box, and the follow-
ing year I perceiv’d that {everallittle and different forts
of Flies were produced by them 5 amonglt which I
took the skin of one of che cafes , which the Fly had
letr, and fet it before the Magnifying Glafs, -and caufed
it t be drawn, becaafe it had an Inftrument-of a quite

different make from the firft.
Fig.
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Fig. - F G HI fhows the hinder part of the laft
mentioned cafe, where by G H are defcribed the well
made fharp Points, which are {fo ufeful to that Crea-
ture, and to faften it in the Web, wkhilft it is a

Worm.
I fhall conclude here, and in the mean time remain,

Sir,
Your moft bumble Servant,

Anthony Van Leeuvwznhoeck,

III. A Letter from Mr Charles King to Mr Sam.
Doudy, E.R. S. concerning Crabs Eyes.

Little Wirley, Decemb. 14.

S IR,
I Cannot give you any {atisfaCtory account of
the Stones in the Heads of Craw-filh, for I
never made any obfervations but cafually, and
without any defign of a particular account of them,
having not {o much as made any note of the months
that they firk appear, and what time they grow to
perfeGtion. I only remember in general, that they are
always on the outfide of the Stomach, while the old
Coat fticks on the back of the Fifh, and pafs into the
Stomach as foon as they caft their Coats, having never
feen them on the outfide when they have changed, nor
within before. And I alfo remember the Males change
their Coats a confiderable time before the Females, for
they always keep theirs till they have parted with their
young
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