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1. A Letter from Mr Antony Van Leuwenhoek,
EF. R.S. Concerning fome Foffils of Swiflerland,

G

24

€

Delft, the 13th Decemb. 1704,

T Aft February Yimparted my Thoughts and Obfevations
gm, to the Learned and Famous Monficur Peter Valkerier,
Eavoy from the States General to the Swife Cantons, about
Mountain-Crifdal, and particularly that it wasnot produced
from Ice, Bor grew in the Mountains, where it has its
increafe, as many are of opinion 5 but that it s coagulated
of the Air, there where it is fixt in the Mountain, that
Air and alittle Moifture is fhut up in Cryftals 5 the Parts
of which being feparated, are again refolved into Long
Particles, of which a great many are Hexangular.

When the faid Gentleman return'd from Swifferland,
1 obferved in his Houfe divers Shells of Fifhes, and Snails,
and other Rarities, which were Petrify'd, and a great
many turmd into Metal, with which he had flId a
Cabinet 3 having made the Collection among the Moun-
tains and Rocks of Swifferland. A few weeks ago Mr
Valkemier did me the honour of a Vifit, 'and among other
things, gave me four of the littlg Snail-fhiells that he had
gather'd in the faid Mouutains, where thro length of
time they were chang'd into Metal, for they were extra-
ordinary Heavy.

For my farther fatisfaltion, Itook one of the Snail-
fhells, that I judged to be Metal, and beat it to pieces
with a little Hammer 5 but finding that it broke very

eafily, Ifeparated the parts with the lefs trouble, and
broke
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broke the fore-part of it with my Fingers, a {mall part
of which, reprefented by Fig. ABCDE, I placed before
a Microfcope, of which B C D was what wasjoyn'd to
the fore part of the Snail-fhell, and wherein f abferved fix
prominent Particles, and five others at A E 3 the which
five were fitted ot infinuated into the {ix Particles; and
how often foever ['broke the faid Shell in pieces, T ftill
obferved in the foreepart fix, and in the hind-part five
Particles, in the fame order and difpofiticns fo that [
fancy it mult have been-a Limb or Part of the inclofed
Snail, and confequently that it had been once a living
Creature.

Having placed one of thefe little pieces of Snail-fhell
with the Break of the fame before a Microfcope, I ob-
ferved that the Matter within was compofed of very
fmall fhining Particles, which one would take to be
broken pieces of Metal.

Forafimuch as I have feen fuch like feeming Particles
of Metal, which was really nothing but Brimftone, I
took fome of the little pieces of the Shell, and put ‘em
into a Glafs, and then upon the Fire, and obfervd, that
in proportion to the {malnefs of the Parts, a great deal
of Water and Sulphur was drawa -off of ‘em, without
difcovering the leaft fign of Metal in the remaining Black
Mateer.

Moreover, I examin'd that little piece of Matter,
which, as Ifaid before, 1 judged to have been the living
Creature within the Shell 5 by its uncommon Weight it
feem'd to be alfo turn'd into Metal, and the more when
I had broken it to pieces, for then the manyfold exceed-
ing fmall fhining Particles'appear'd to be wholly Metallin.

The abovefaid Matter was extracrdinary hard, info-
much that when I ftruck it againft a Steel, as they do
with a Flint ftone, it yielded Sparks of Fire; I beatoff a
piece of it, and placed the remainder before a Microfcope,
which fhow’d itfelf as Fig. 2. F GHI, the Break of which
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is reprefented by GH. On which fide, the more one
view'd it, the more thould one be perfwaded that the
many fmall fhining Particles were certainly Metallin 5 but
when I brought it to the Fire, and endeavour'd as much
asT was able to keep the Smoak together, it appear'd
plainly to me to be nothing but Sulphur, which was not
only manifeft by the fmell of it, but that which was
drawn off was of a yellow Colour, juft as Sulphur ap-
pears to our naked Eye.

Now that Fig. 1. ABCDE isa part of a real Snail
is clear to me, but how, and after what manner the Sul-
phurgetsinto the Horn, we can only guefs. My opinion
of the matter is this: The Snailsand other things that are
found upon the Mountains of Swifferland, and which are
fuppofed to. be changed into Metals, have lain, and do
ftill lye where a great quantity of Sulphur is thut up in
the Bowels of the Earth s and that Sulphur, by a Sub-
terrancous Heat or Warmth being render’d Fluid, mounts
upwards in exceeding fine Particles like Fire, and fo infi-
nuates itfelf not only into the inmoft parts of the Spail-
fhell, where, according to all appearance, the Snail itfelf
s almoft confumed, but alfo into the Pores of the Horn
or Shell, and is there fixt and coagulated, {o that the
whole Snail is converted into a Sulphureous L at- Tance.

This may feem ftrange to fome people, but chofe that
have dealt in Sulphur, and know into whatian unipeak-
able great number of fmall parts.it can be divided by
Fire, they can eafily conceive into what a pamber of
Bodies, Sulphur, being-put into a Fluid Metior, can
infituate itfelf in fome Agess for, accordin~+n th: opi-
nion of the Learned Mr . . ...., as I have [ ceniniorm’d,
thefe Snmails, and cther Teltaceots Anitaay , which are
found inthe High Mountains of Swijérland, have lein
there ever fince the Delvge s and {6 muuy of them by
Iength of time are tnrned into Metal 5 or rather, accord-
ing to my Hypesaels, are moftly Salchus,

Now,
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Now, in order to fet before my owa Eyes anew the
excceding {inall Particles into which Sulbhur is divided by
Fire, I prepar’d a lictle Glafs Globe reprefented by Fig.3.
ABCD, and placed initat B, a {mall particle of Sulphur
about the bignefs of a fingle Corn of Sand 5 and when
the Glafs and the Air within it was fo Temperate as to
agree with the Air we commonly breathe in, T feal'd thac
part of the Glafs which was open at E Hermetically, and
then blow’d the Flame of a Candle upon the other part
of the Glafs where the Sulphur lay, tili it evaporated into
Smoak, which Smoak for a fmall fpace of time was car-
ried about the Glafs in a Circular Motion 5 and after that
the Sulphureous Smoak fubfided, and fettled it felf on the
Glafs, Iexamind it with a Microfcope, and obferved fo
many exceeding fine Particles on the fides of the Glafs,
that no man fcarce could believe that fuch a {mall grain
of Sulphur could poffibly be divided into {o miny parts 5
infomuch that the {inalle{t Globules of this divided Sulphur
could hardly be feen with one of my_beft Glafies, and
the largeft Globules lay round about the Sulphureous
Matter that was not quite diffolved.

I let the Glafs Sphere lye ftill about half an hour, and
then view’d it anew, jand obferved with wonder that
fome of the fmall Globules of Sulphur, that lay a jiude
remote from the reft, form'd themfelves into 2 right
line, and that 4 or § were placed lengthwife, and fome
Globules were fo extended in length, that they touche
one another 3 but fome hours after they were all united,
and fo compofed one little body juft !ike Salt-petre, when
being joyn'd to Water, it begins to coagulate.

This Inclinaticn or Coagalation was wonderful to me 3
and the more, becaufe fome of thefe Coagulations were
twice, others three times as long as fome others that lay
thereabout 3 and juft by thefe coagulated long Particles
lay other Sulphurcous Particles, but none very fmall.

STILI{{{{f 2 "Tis
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*Tis true, we fee daily in Fluid Subftances, thro’ a
Secret Inclination, that Homogeneous Particles coagulate
together, but how the Particles of Sulpbur, that are as it
were glew'd down to the Glafs, fhould afiemble and unite
in one body, is very wonderful to behold.

[ had one Snail-(hell, reprefented here by Tig. 4.
K LMNO, which was extraordinary heavy in propor-
tion to its bignefs, and which feem'd to me not to be
quite whole, but that fome part of it was broken off,
as at L M.

- 1 endeavour’d to break this Shell to pieces with my
Fingers, but was not able, wherefore I laid it upon fome
Lead, and fo broke it to pieces.

I wanted no Microfcope to view thefe broken pieces,
which feem'd to be full, excepting the flendereft part of
the Tail, with a pale yellowifh fubftance, that was vifible
enough to the naked Eye.

To fatisfie my' felf about the faid appearing Metallin
Particles, 1 putabout a fourth part of the laft mention'd
Snail-fheli into a Glafs, - and brought it to fuch a ftrong
Fire, that the Glafs was upon the melting 5 in doing
which, I feparated a great deal of Sulphur (in proporti-
on) from it, and whenI took the remaining Matter out
of the Glafs, I faw that all the Sulphur-was not extratted
from it, for I difcovered feveral Sulphureous Particles
lying in the remaining Matter, which one would take
for a black burnt Earth; and they were divided from
each other in longifh Particles, each of ‘em having
diftin& Figures, agreeable to the places which they were
to fill.

I feal'd up-hermetically the Glafs wherein the extralt-
ed Sulphur was coagulated, to the end that no Moiftne(s
or Vapours {hould get intoit, nor none come out, and
then I view'd thofe Sulphurcous Particles that had lain
fartheft from the Fire, and faw that the Glafs (tho’
nothing thereof was perceptible to the naked Eye) was

cover'd
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cover'd with Globules, juft as if one had fpread a Table
all over.with Sand ; and when [ view'd the {ame a little
while after, 1 faw the finall Particles were coagulated
together in irregular Figuress and as I did imagine be-
fore, that the fmall Sulphureous Particles were fafined to
the Glafs, now I faw an Oleagenons and Watry.Subftance,
which one might call the Spirit of Sulphur, drawn: off
together with the Sulphur, and that feveral places-in the
Glafs were without the Globules, and nothing but fome
of this Oleagenous Matter to be feen.

I had alfo a third Snail-fhell, whofe outmoft part, or
Shell, was as fmooth asif it had been Politht ;.. and when
I lookt upon it thro a Microfcope, I obferved that, the
Horn or Shell had been adorn'd with wonderful Figures;
from which fight Iconcluded that the Glanfe,or {moothnefs
of the Shell was occafion'd by the long and frequent
Attrition of the fame again(t other hard Bodies, before it
could get any Reft in the High-Mountains 5. .as we: fee in
hard Stones that are found on the Sea fhore, -which by
the frequent Motion ot the Waves or Sand about ‘em,
become very" fmoo:h and politht 5 and ‘twas by fuch
Motion that the fine Figures in the Shells are quite worn
out.
This Shell defcribed by Fig. 5. PQR I copld-break
very eafity with my Fingers, and with my naked Eye
difcover that it was for the moft part compofed of the
abovemention’d fhining Matter. as it was alfo for the
moft part full of Sulphur.

[ had another Snail-fhell, reprefented by Fig. 6. TVW,
which was alfo very fmooth, and when I broke that
Shell in pieces, that which {eem’d to" be {fo fmooth to the
naked Eye, appear’d now with as many fcratches as if.it
had been rubb’d with fharp Sand 5 and this was adorn’d
with Figures too that were net difcernable with the naked
Eyes; afmall part of which is here defcribed by F ‘gj\yﬁ



( 1780 )
ABCDEF GH, which was raifed a little above the o-
ther part of the Shell, and fome. part lower, asBCD.

The abovemention’d Moniieur Valkewier put into my
hands a little Body, whofe form or fhape is reprefented
in Fig. 8. X YZ, which is alfo found on the high Moun-
tains of Swifferland, which feeming to the Eye to confift
of three Joynts, 1 endeavourd to {eparate ‘em from one
another, in order . to difcover, if poffible, the internal
figure of it; and tho I attempted to cleave it thro in the
joynted parts with a fharp Steel, I could not compafs it,
but broke it into irregular pieces, all which were fo
{mooth and fhining within, that the like never occurr'd
in any common Stone ;5 and it was moreover more than
ordinary hard ;5 the belt judgment I could make of it
was, that it was compos'd of flat parts.

I laid the biggeft{piece of it upon Wood coal, and
brought it leifurely into a ftrong glowing heat 5 in doing
which, at fir(t fome Splinters of it burlt away, and I
could not perceive that there was any Sulphur in it s
whereupon I dropt it into a {mall Copper Veflel in
which there was not above a Thimbleful of Water, to
fee whether that would feparate the Parts, in order to
difcover the Homogeneous Parts the better 5 but inftead
of doing fo, it divided into a vaft number of unfpeakably
fraall white Particles, to which one may give the name
of a Chalky fubftance. :

As foon as this Chalky Matter was feparated, I obferved
a Film or Scum upon the Water, which I took to be the
Coagulated Salts thercof.

1 took a little of the faid Water from under the Scum,
and poured it upon a clean Glafs, and' viewing. it pre-
fently after, I difcover'd, to my great Amazement, fo
many Clear and Tranfparent Salt-particles ( many of
which were fo fine and {lender, .that they feem'd tohave
but one Circle or Circumference ). and of fo various and
different figures, that I believe no Painter, tho’ his fancy

were
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were never fo fruitful, could invent fuch a sumber of
Figures, or trace them upon Paper , asI there faw; and
they were fo very fmall, that feveral Thoufands of 'em
together could not equal the magnitude of a fingle grain
of Sand 5 and forafmuch as a very great many of ‘em were
long, Ifancy’d tomy felf that that Figure might be pecu-
liar to them, and that all the refthad ‘only affumed a bor-
rowed form, which might be determined by the different
manner of their uniting or coagulating in {everal places.

I let the Water ftand upon the fo called Chalky Sube
ftance a few days till it was all evaporated, and then
difcovered a great number of very fmall thining Particies
lying-at' the bottom of the Copper-Veflel, into which }
had put the faid matter 5 all which I took outas clear as !
could, and placed them on three feveral clean Glailes,
aud then viewing ’em with a Microfcope, my wonder was
much greater 5 for I1did not only obferve o very diffe-
rent Figures, that no two of ‘em were like each other, but
they were all of them as clear and bright as Cryftal, yea,
fome of them had asfine and regular points as a wrought
Diamond, tho™ above a thoufand times finatler than a
courfe Sand.:

Among others, thereappeared to ‘me fuch a Yriple-
jointed Body asis defcribed by Fig. 8. X Y Z, which
alfo endeavoured to feparate by its Joyats, butl conld nos
fucceed in this neither.

Tlaid this too upon a Wood Coal to make it glowing
hot, asI had done the other, but a good part of it burft
away when it was but jult warm, and as it begsn to be
hotter, it made fucha buftle, that if I had proceeded far-
ther, I fhould have kept none of it; whereuponItook
a Glafs Tube above ahands breadth long, and hermeti-
cally fealed at one end, into which I put what remained
of the above-mentioned Figure, and then heating that
end of the Tube, the faid Matter burft. with great vie-
lence into fuch fmall Particles, that many of them {eemed

as
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as fine as Meal or Flower, atd if Lhad not ftopt the open
end of the Tube with my fioger, moft of this diflolved
Matter would have forced its way out from thence.

Afterwards I put the {3id Tube into a glowing Heat,
aud then obferved that a great deal of thin Watry Va-
pours were extrated from the reft of the aforementioned
fubftance. '

I viewed the {mall Particles that were in the tnfide of
the Glafs, and I faw a great many very thin Scales, f{ome
of ’em having right Angles, and all of ‘e feem'd to be
cotmpos'd of (uch fmall Particles, as fine Sand {eems to be,
to the naked Eye, _

1 took the aforementioned Matter out of the Clafs
Tube, and placed it upon a Wood-Ceal, m order to
put it into a greater Heat, but as{oon as [ had put it on
the Fire, the fmall Particles flew away {o faft, that 1 was
forced to purt it into the Tube again 5 and after having
made it red hot, I poured it out of the Tube into the
Water, but the Heat was not {o great as to make it turn
into a Chalky Subftance, excepting a little piece no big-
ger than a Pins head, which I heated again without burfi-
ing or breaking, and dropping it into the Warter it dif
folved into a Chalky Subftance.

I had feveral fuch like Particles but much {maller,
and confifting of five Joynts or Ribs, which were allo
found upon the Mountains of Switzerland. This Particle,
which is defcribed by Fig. 9. I K, I flit thro the Joynts,
but I could not doit fo nicely, but that a {mall piece of
another Joynt ftuck to the biggeft 5 {o that I could not fo
perfeily difcover the Rofe.like figure, asit is reprefented
by L
y[ laid thefe flit Particles alfo upon Wood-Coal, intend-
ing to heat them leifurely, but they made fuch a buftle up-
on the Fire, that in cafe I had proceeded, there had been
none left upon the Coals; wherefore I put them likewile
into a Glafs Tube, as I had done before, but without any

other
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other fuccefs, tho ¥ held the Tube and the sboveren.
tion'd Mateer in i, firir in the flame of a Candie, - hag
1t might be leifureiv heared, anc oy this meass i - ax
fo difioiv’d, that it tzew'd nothing but a_ Powder, and
in this Operation there was alio fome moillure €: naled.

From this wonderful Burfiing, and that in tuch {mall
pieces, [could conclude nothing elfe, but that a great
many Watery Particles were fhat up in this fame Matter,
and that thefe Particles were fo ftrongly united, «nd
were moreover of fo tenacious = fubftance, that it did
not admit of the leaft Evaporation of Moifture 3 and
thefe; Watery Particles being rarify’d by Heat, demand-
ed more fpace, and {o occafion’d the Burfting of the a-
bovefaid Matter,

I {er the faid Tube with the Powder in it over fo vio-
lent a Heat that it was ready to melt, .and immediately
thereupon pour'd the Powder into Water, but it did
not turn to a Chalky {ubftance; and afterwards decanting
the Water into a Clean Glals-Tube, I obferv'd it to be
impregnated with Salt particles,

In -doing thisT faw a great numper of exceeding thin
Particles like Fig. 9. I K, upon the fides of the Glafs, and
thofe ithat were the thinneft appear'd now juft as the
{mall Holes on the outfide of a Thimble do.to the naked
Eye.

yI placed feveral 3¢ the {mali Splinters that burft in the
Fire before a Microfcope, and order'd my Painter to
draw that of which he had the cleareft view, as you may
fee by Fig. 10. NO,

This Splinter was fo narrow, that it had but three

.Rows of little Holes, which were “all three no broader
than the Hair of one’s Head 5 and in fome other Splinicrs
the Holes were yet {maller. B ‘

‘From thefe Difcoveries, I confider’d with my felf, whe-
ther there had not been fome Matter fhut up in eack of
thefe Holes, which being rarity’d by the Heat, demmanded
- Tretereteee ' a
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a greater {pace to contain them s but being all faft fhut
up, and having no paflage through the Pores, was the
caule of thofe Bodies defcrib’d by Fig. 9. IK, to burlt into
fo many thoufand pieces.

. Now if we refleét on the wonderfal Compofition of the
laft nam’'d Figure, and the infinite number of Salt Particles
fhut up within it, and the varicus figures of the Sales chat
were extralted from Fig. 8. we malt lay our Fingers on
our Mouths and cry out, O the Depth of thefe Szcrets.

The abovemention’d Gentleman gave me, amongit
other things, two little Dice, of the bignefs that is de-
fcribd by Fig. 11, LM, adding, that fome people {uid
they were Stone, others Bone 5 and that thefe Dice were
found in Swifferland decp under Ground, and in great
numbers in a place, where formerly there had been a Rowar
Camp ; and that the opinion of the Swifférs was, that the
Ronean Souldiers had made ufe of ‘¢m in play, whillt they
were encampt there.

I view'd a part of one of thefe Dice, and firuck feveral
blows with a Hammer upon it, which indeed made Holes
in it, but withouat breaking it whereas if it had been
Stone, it could not have withitood fo many blows ; at
laft, having cut off fome {mall bits, and made ‘em giowing
hotin the Fire, I obferv’d that it was black as Bone is,
when it has notlain long in the Fire, and white when it lay
longer. Inmy lalt viewing of it, I was ftill the more
confirm’d that it was Bone, for I could then difcover the
Pores of a Bene init 5 yct in my opinion, it could not
be made of the Bone of an Ox, becaufe the Parts were
{maller,

1V. Ex-
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