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Biographical notes
AGOSTINO SCILLA (1629-1700) was born in Messina, Sicily, son of notary
Giovanni Scilla. During the 1640s, Scilla studied to be an artist at Messina,
under the tutelage of Antonio Barbalunga (1600-1649). In 1647 whilst still a
teenager he travelled to Rome, where he was apprenticed for 5 years to the
painter Andrea Sacchi (1599-1661).
Scilla returned to Messina in 1651, to take charge of family affairs after the
death of his father. Back in Messina, he assisted with the collection of artworks
in the palace of Sicilian nobleman Don Antonio Ruffo (1610-1678). During this
time, Scilla also undertook many commissions of artwork for Messina’s palaces
and churches, including a fresco for the ceiling of the Sacrament chapel at
Siracusa cathedral. Under the patronage of Ruffo, Scilla became friends with
the physician and naturalist Marcello Malpighi (1628-1694), with whom he
studied local sea life.
Scilla was a member of the Accademia della Fucina ‘The Academy of the
Forge’, founded by Carlo Di Gregorio in 1639. Not only was Scilla an
accomplished artist, but he was also an expert on coins and medals and later
on fossils. Scilla’s book on the nature of fossils La vana speculazione
disingannata dal senso was published in Naples in 1670 and was a reply to a
letter on the subject from the Maltese physician and naturalist Francesco
Buonamico (1639-1680).
Scilla fled Messina in March 1678, after the failure of a French-assisted revolt
against the Spanish by the nobility of Messina. He settled in Rome in 1679
where he was elected to the ‘The Academy of St Luca’. Scilla remained in
Rome until his death in 1700 at the age of 70.
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Introduction
First published in 1670 Agostino Scilla’s book La vana speculazione
disingannata dal senso has remained relatively unknown except to those with
an interest in the history and philosophy of science, or the intersection between
material and visual culture in the early modern period. Originally published in
Italian at Naples the book was later translated into Latin during the eighteenth
century, the only alternative language version until now. A Designation
Development Fund grant from Arts Council England has enabled this first
English translation to be made with the aim of bringing Scilla’s work to a wider
audience. Its purpose is not to be a definitive academic translation of Scilla’s
text, rather a resource that can be used to help better understand and interpret
Scilla’s collection of natural history specimens for public enjoyment and
research.

The seeds of ‘La vana speculazione’ were first sown in the late 1660s when
Agostino Scilla took an interest in one of the great debates taxing naturalists
at that time: whether fossils were of organic or inorganic origin. Scilla wrote
to Paolo Boccone (1633-1704), a Sicilian naturalist visiting Malta, asking him
to collect Maltese rocks and fossils to send to him for study. He wanted to
see if they provided evidence confirming his belief that fossils had an organic
origin and had once been parts of living creatures.
Boccone asked the Maltese physician Giovanni Francesco Buonamico (16391680) to reply to Scilla’s enquiry (Morello 1989). Buonamico wrote to Scilla
hoping to convince him that fossils formed in the ground through a process of
spontaneous generation and had never been parts of living things. Scilla
disagreed with Buonamico publishing his reply as ‘La vana speculazione’ in
1670.
Scilla used his artistic skills to produce illustrations of fossils and parts of living
sea creatures for his book. Specimens were carefully selected that would help

the reader understand more clearly what he wrote. He illustrated the teeth of
sharks and tests (shells) of sea urchins to show the similarity between the parts
of living creatures and fossils. He also illustrated crushed, broken and jumbled
up fossils, as evidence that fossils did not grow in the ground.
Scilla first made drawings of his specimens in pencil; these were then
transferred and engraved onto copper printing plates. As engraver he chose his
friend Pietro Santi Bartoli (1635-1700) (Findlen 2012) the foremost illustrator of
Roman antiquities of the time. Scilla’s partnership with Bartoli resulted in some
of the earliest accurate illustrations of fossils. This translation combines digital
versions of the plates from the first edition of ‘La vana speculazione’ with
Scilla’s original drawings.
Scilla has some remarkably modern insights for the time, particularly with
regards to what we would now call the sciences of taphonomy and comparative
anatomy. Scilla’s observations on the graded bedding of sediments in the
mountains around Messina (page 126) and other geopetal indicators such as
shell infills (page 140) are particularly remarkable for the time, given that the
superposition of rock strata had only recently been demonstrated by Nicolaus
Steno in 1669.
Acquired by Dr John Woodward (1667-1728) in 1717, Scilla’s specimens and
his drawings found their way to the University of Cambridge after Woodward’s
death in 1728. Woodward’s collection formed the nucleus around which the
Sedgwick Museum developed, but remains preserved intact in its original early
eighteenth century secretaire style collector’s cabinets.
For this translation we have tried to follow the pagination of the 1670 edition as
closely as possible, page numbers are given in bold in square brackets. In the
translated text ‘shells’ is used for Scilla’s term ‘Conchiglie’. This is the literal
translation, although it is clear that Scilla means the ‘bivalved’ shells of both
bivalves and brachiopods. ‘Turbinate shells’ is used for ‘Turbinetti’ and similar
terms. This seems to apply to fossil shells of marine gastropods and gastropod
‘steinkerns’. ‘Shark’ is used for ‘Lamie’,’Lamia’ etc. Scilla applies this term
exclusively to the large serrated fossil teeth of Carcharocles megalodon,
presumably a direct comparison with those of the great white shark

Carcharodon carcharias. ‘Dogfish’ is used for ‘Canicola’, which Scilla seems to
apply to several species of reasonably large shark, such as thresher sharks
and cow sharks. We have retained Scilla’s original terms in the plate legends so
that the reader has the opportunity to draw their own conclusions concerning
Scilla’s terminology. Endnotes are marked to distinguish the author as follows,
[A.S.] Scilla’s printed marginalia (references unchecked), [Trans.] translators’
comments, [D.P.] D. Pemberton’s comments.

Although this translation is intended as a free resource to be used by students
and teachers, Scilla writes in a very entertaining style (if a little cutting at times)
and I hope that this book will bring enjoyment, even to those with only a passing
interest in the subject. I will leave Scilla himself with the final say: ‘I will
therefore conclude this part by saying that if you are an erudite man, familiar
with good spelling, you will certainly be able to forgive me and the Printer,
correcting the errors perhaps of both of us; and if you are otherwise, it will all
seem well and good to you, and I do not wish to give you the additional
obligation of excusing me.’ Dan Pemberton, Cambridge, in our Museum, 1st
June 2016.
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Undeceived by Sense
Letter of reply
Concerning the marine bodies that are found petrified
in various terrestrial locations

by

AGOSTINO SCILLA
Painter, Member of the Accademia della Fucina,
known as the Discoloured,
Dedicated to the most Illustrious Sir Don Carlo Gregori,
Marquis of Poggio Gregorio,
Knight of the Star

[†2r]

THE AUTHOR TO THE READER
Kind reader, I know that I must address some words to you, now that I see my
letter published; but I will not follow the style of some, who gladly take the
opportunity to disclaim their own errors, laying them on the Printer. I have
never known how or why it has become the custom, even for very socially inept
people, to insult a gentleman: instead of thanking him at the end of the work
that he has provided, they dismiss him as a careless and ignorant sleepyhead;
even though all men are so prone to making mistakes that it is impossible to
imagine anything easier for, or less unique to, a writer. I will therefore conclude
this part by saying that if you are an erudite man, familiar with good spelling,
you will certainly be able to forgive me and the Printer, correcting the errors
perhaps of both of us; and if you are otherwise, it will all seem well and good to
you, and I do not wish to give you the additional obligation of excusing me. In
any event I ask you to consider that this letter is not at all an essay in rhetorical
matters, or in niceties, but rather in natural things, and I have resolved to abide
by the naturalness of my speech, rather than cudgelling my brains in order to
decide whether to write such-and-such a word one way or the other. Thus I
have written as I know best, and as long as I have explained my concept in
such a way [†2v] that it may be easily understood by all, I do not worry about
anything else. That is to say, I am not so blinkered as to think, as some do who
have convinced themselves that they have written in a very Florentine manner
just by stringing a few words together according to the rules of the Accademia
della Crusca; because I know that to do so also requires proper phrasing, and
that this is very difficult for one who was not born in Tuscany. It is difficult, I say
again, to be born outside that country, and yet to write with that propriety, and
that polish, which so embellish the Essays on Natural Experiments by the
Gentlemen of the Accademia del Cimento, dedicated to the Most Serene
Grand Duke [Ferdinando II de´ Medici]; or with the correctness with which Mr
Francesco Redi has recently written his very precise History of Insects.
Therefore my only remaining duty is to declare my intention, such as it has
been, to magnify my work by connecting it with one great Philosopher or other,
and particularly Epicurus; because I do not take him, as the vulgar herd do, to

be a wretched glutton, but rather one of the most distinguished of the ancient
Philosophers, as is confirmed by the most moral Seneca, the most erudite
Gassendi, and a hundred other very great men of letters. Be that as it may, I
declare that the praise and the esteem expressed are intended only up to the
point where the aforesaid Authors are worthy of it, and as much as it is
permitted in discourses on the natural sciences. I am Catholic, and submit the
whole with true and ready resignation to the censure of my Superiors, while I
intend, with God´s grace, to live and to die according to the decrees of the Holy
Roman Church. Farewell.

[†3r]

ENCOMIASTIC APPRAISAL OF THE WORK
In which
GREAT SUCCESS
IS WISHED
TO THE AUTHOR BY
DON TOMMASO FARDELLA
Wordsmith of the Messina Workshop, and Professor of
Eloquence in the Gymnasium of Messina.
After wishing you eternal fame, my praise would still seem grudging if I did
not also congratulate you on your book, a Philosophers’ table heaped with sea
urchins, oysters and shellfish. Let the cobbler gobble down leeks and bloat his
stomach with beans; you serve to the Philosopher sea urchins spiced with
erudite wit, and satisfy him with eloquent shellfish, so that he may philosophise
while banqueting, after the manner of the ancients. For whatever rare things
shells can produce have been ‘put in a nutshell’ in this one volume.
Bulwark of a shrewd mind, more enduring than Corinthian bronze, versatile
product of a single intellect, model for all intellects! The scrupulous
investigation of Truth has perfected your work: you reason persuasively, and
charm with your thunderous arrow – for even a calm day can be charmed by
lightning.
We learn that it is not true that, during thunderstorms, pearl-bubbles are
produced inside a shell as abortions of the shellfish. To your lightning mind, the
shellfish does not abort, but instead gives birth. This explained, we are more
truly aware that shellfish are more associated with the sky than with the sea.
Such is the resourcefulness of your mind! [†3v] You magnetically attract
from the sea and the sky the wonderful - natural, not poetic, metamorphosis of
things. Rightfully, then, you breathe into these images the vivifying image of God
the Creator, and, at the same time, you restore to shapeless matter its lost

shape. Those wild creatures, vomited into an alien environment by the
advancing waves of the purging sea, restored to sentient life, consider you their
Deucalion. Not on Themis’, but on Pallas’ advice; not with hard stones but with
solid arguments, you revive the dead species.
The petrified teeth are returned to their origin: you restore the teeth to the fish
and, a new Cadmus, the fish to the teeth. But, as you turn teeth into gold, as
you restore the teeth of stone, a new race is born from those teeth: a race
made not of iron, but of gold, servants of your intellect who, in admiration for
your fertility, will found with you a new Thebes as a temple to your glory.
Let Pythagoras change humans into wild animals; you show that wild
animals are like humans by stripping off the stony covering that is not their own.
This transmigration adds a miracle to the miracle: the Tongue-stones, so far
thought to be miraculous, now transmigrate back to their true nature. Thanks to
you, what were thought to be shadows of marvellous things, now burst forth as
things with nothing marvellous about them.
Orpheus more powerful than Orpheus, you enchant the stones, you
animate them; you happily bind together rocky Sea Urchins with stone teeth.
The ancients cast votes in disputes into a vessel called a sea urchin; you reopen the sea urchins, reveal the philosophical dispute, and close it with your
clever arguments.
If the slanderer has anything to say, let him come forward quickly. You will
not be a land-urchin - a hedgehog, [†4r] with her reputation for delaying giving
birth [for fear of the spines of her offspring]. This work bristles with sea-urchin
spines, but only so as to defend the one Truth. What is the point of cynical
comments, when the Tongue-stones, in guise of Memnon, speak to you, their
sun, as to a father?
Go on, then, you gatherer of shellfish turned philosopher! Fill me with the
shellfish you have avidly collected, which you offer for my most avid reading.
You will endure through centuries as the man from Messina who revealed a new
way, who, with the breath of vivifying contemplation, animated the inanimate.
Under your guidance, the shell-chariot will no longer carry Venus to Cyprus, but
Minerva to Italy and around the world. Know that the precious shelly courts
where you, victor over time, justly punish the injurious oblivion of the ages, will
never be forgotten in the reverence of the age.

Rejoice, then, for every stone you have animated is a monument to you.
Let these rocks arise as a trophy of Truth; let them be delved to make a
sepulchre for falsehood. I strike the sails: I have escaped Charybdis, having
safely reached SCYLLA.
Meanwhile, for as long as this book, golden and iconic, shows forth the
philosophical resurrection of the past in the treasure-store of the temple of
sentient life, live happy, live prosperous. There will not be a single man who,
rather than getting his head round your sea urchins, will degenerate and turn
into an ox, whose stomach is called by the learned echinus – a sea urchin.
Therefore, the advocate of impartial Truth judges and swears to your work: and
the same judge decides that men’s encomiastic praise of you, industrious man,
resounds far and wide. Messina, in our Museum, 1st June 1670.

[†4v]

Hexastichon in response to those who disparage this work
BY PIETRO ENRICO, SICILIAN OF MESSINA
The sea-hounds and sea-hedgehogs studied by Scilla,
Great with his pen, great with his stylus,
Malice, beware of corrupting them with the poison of vipers,
Envy, beware of causing their untimely death with angry bites.
For you, Malice, will fall, transfixed by their sharp spines,
and you, Envy, will succumb, torn apart by their teeth.

SONNET BY DOCTOR GIOVANNI DI NATALE
Member of the Accademia della Fucina, called the Sure
Of these Sea Urchins, drawn so life-like on paper
By sure hand, high intelligence and perfect eye,
Left by the sea when irate Neptune
Broke the shore of his vast prison,

Of these teeth which the learned Cadmus sows in his erudite arena,
No longer tongue-stones now,
Whence his radiant faced Minerva
Is born, to end knowledgeable dispute,
Assess with Lynx’s eye the image;
Fill it with creatures of the sea, which the
Hard earth sheltered in her fertile womb:
And whoever with better judgment can discern the truth,
Let him believe the teeth to be not alone, but from Nature,
Who speaks to him of her secrets, the witty tongues.

[1]
TO MY MOST ILLUSTRIOUS SIR,
AND MOST WORSHIPFUL PATRON
SIR DON CARLO
GREGORI
MARQUIS OF POGGIO GREGORIO
KNIGHT OF THE STAR
Most Illustrious Sir,
To give proof to Your Most Illustrious Self of my obedience, I pass on to you the
Letter of reply provided by me to a Virtuoso about the petrified bodies that are
found on the island of Malta, in the hills of Messina, and in many other places. It
may repay you for the curiosity that you have always so benignly shown me,
and at the same time will renew my complete subservience to your kind
indications, which have induced me to this. I will not go on at length to explain
the reason which has [2] moved me to write, since your Most Illustrious Self is
well informed of it: I received an unexpected proposal, which compelled me to
a long endeavour, which in truth gave me no little trouble owing to the many
plates that I was obliged to draw so as to explain my idea with clarity. In so
doing I declare the greatest obligation to your Most Illustrious Self, who
consoled me for my travail with the encouragement you gave me by showing
satisfaction and delight in it; in such a way that the recollection of such a favour,
and the request that you made me, some days ago, for the whole Letter and its
drawings, gives me reason to consider that your most humane fascination with
my affairs will exceed making private use of them; and with regard to this in
copying the said Letter I have withheld the name of the Author of the
proposition, choosing and transcribing all the explanations so well that in it you
can discern the necessary grounds for my rejoinders, and hence some
proprieties due to the good friendship that I profess to the same Virtuoso,
although his opinion differs from mine. Certainly I know that naming him would
oblige me not to challenge him, and it would also make it seem as though I had

wanted to [3] lead him, vanquished, in my triumph, when in truth I am, and will
remain, a most devoted admirer of his merit and erudition. Even if I have not
given in to my dear friend, this does not mean that it will not remain within his
compass to publish, any time that he finds it advantageous, a rejoinder to mine,
faithfully putting forward his proposition, of which, also here attached, I
respectfully consign the original to the custody of Your Most Illustrious Self.
Thus he will be able to do it with even more display of his great erudition,
because I have enriched the reply that I hurriedly sent him last year with many
arguments that have occurred to me from observing the things among which I
found myself over the following few months. In addition, I was obliged to defend
myself against some other arguments that have reached me from various
quarters, which I have inserted into the same Letter, and to which I have replied
in the terms in which they were proposed to me. That must be said in order
that Your Most Illustrious Self should not be shocked by me, if in some short
sections he finds me resentful, since I have felt bound to esteem various
Individuals according to the varying quality of their merits. For the rest, may
Your Most Illustrious Self make allowances when reading me [4] and may he
remember that this is a composition not by a man of letters but rather by a
Painter, who nonetheless claims to have an eye for judging things in such a way
that we may handle them with sounder truth than those who are mere
professors of blind speculations. Finally I beseech Divine goodness to long
preserve the person of Your Most Illustrious Self, for the honour of the nation,
for the benefit of literature, and as a most noble Ideal of the most perfect
virtue, and of the most uncorrupt sincerity, while I humbly revere you.
Messina, on 2 June 1670.
Your Most Illustrious Self, my Lord´s
Most Devoted and Indebted Servant,
Agostino Scilla.

[5]
TO THE MOST ILLUSTRIOUS AND EXCELLENT
My Lord and most Revered Patron
DOCTOR N.N.1

Most Illustrious and Excellent Sir,
I candidly admit that I cannot tell whether the affection of Don Paolo Boccone2
has favoured me at this time by acquiring me a Patron of the greatest merit, or
damaged me by convicting me of unavoidable ignorance in Your Excellency’s
eyes. I do not know which, I say again, because the hoped-for advantage of
thereby securing the best possible instruction is insecure because I am so
incapable and inept; whereas the damage of having to reveal my obtuseness
and (worse still) reveal myself as presumptuous is most certain. For all that I
must render infinite thanks to Don Paolo, and confess myself to be eternally
obliged to you, Sir. Moreover, I appreciate that no number of mortifications can
equal a single gleam of sound knowledge, let alone the infinite number of them
that blazes forth from your most learned and most erudite [6] letter. It truly
seems to be written by a hand which, without flattery, might be proclaimed by
anyone as Nature’s own Secretary. I wish to God that I could understand
Nature’s secrets, which I marvel at in your letter, as well as I can revere and
admire the sentiments and the enlightenment which are superior to the highest
intellects, let alone to my own lowly one. Yet I do not feel any guilt over this,
because the element in it that might be considered a sin does not relate to my
spirit, which is cut to the measure of those who loudly proclaim the need to
shed the sordid vesture of ignorance. If fate has destined me to an art
characterised by silence, with the sole obligation of arguing through gesture and
making oneself heard through the eyes, I do not know what I can do about it.
Certainly it pains me and my soul is saddened by the impediment; but I hope
that, by freely confessing it, I will stir your great humanity to compassion. You
will perceive that, if I am unskilled and uncultivated in good and beautiful
disciplines, it is not because I want to be so, but because of the millions of
distractions that surround me: you will not disdain to offer me a different and a
clearer light, to dissipate [7] in part the mists that cloud my mind. Thus I hope

that your natural kindness (if not pre-empted by other pleas) will prompt you to
offer me your right hand, assuring me of your good wishes and of your innate
eagerness to raise the unlearned into a straight path that leads to true
understanding of the most deeply hidden mysteries.
I do see, however, that these high hopes may be clouded, indeed
annihilated, if my assumptions are wrong. This uncertainty of mine is founded on
a greater fear now that I am reflecting on your real reason for so graciously
offering your affection, and your protestations of an inclination to love me. I am
guided into this realization by the orator Cicero, who reminds me that ‘there is
nothing more loveable and attractive than virtue’.3 At which I immediately
conclude that Your Excellency is likely to reject my practices as displeasing,
because they are devoid of the merit of virtue which you believe and assume
them to contain.
But what am I saying? May God remove an omen so sinister for me, and
instead lay another obligation upon your most noble spirit: the [8] obligation of
scientists to convey good, sound impressions to simple men. Therefore, so as
to give your most powerful activity greater scope to chisel the rough stone of
my understanding, I will explain simply and freely what it is like. I beg you
therefore to believe that in the course of my work I shall make many rejoinders
to your most learned Letter, disclosing some of my difficulties not because I aim
to challenge your opinions, but in order to derive many most noble lessons from
your patience and learning.
I am a man of this world, bereft of literary art, and I do not consider
myself to have any merit save a desire not to live in vain; and I have therefore
embedded in my brain the idea that doubting things is the best and only way to
know them, at least from a lesser distance, or with more probability.
I further confess that I am not so enamoured of speculative Philosophy
that I cannot enjoy this world without it; I chiefly love it and long for it because it
is necessary to all men so that they are not deceived by others. I get the
impression that the man who expresses his ideas most elegantly is judged to be
the best philosopher, [9] and the man who has least defectively established the
system deriving from his chimeras will found the most enduring school of
thought.

I do not hesitate to affirm that each and every one of the masters has
been certain of the uncertainty of the opinion he propagates; and I consider it a
mental blunder to accept their opinions as though stories were true causes,
when in truth they are no more than caprices and pretty ways of explaining
something that we are quite unable to understand. If some pronouncement, or
rather some system, seems probable to us, it is because we think it so, not
because it is so in fact.
Happily, the great Democritus has put an extravagant thought in my head.
He got angry with a maidservant who showed and explained to him what he had
determined to discover through his lofty speculations. This confirms the doubt in
my mind: I think that philosophy, as a profession, consists in snooping anxiously
about and seeking food for one’s refined mind – that is, they aim to subject all
things, [10] rightly, or wrongly, to their intellect. They do not wish to teach us
the full truth, even when they could. Hence I am not ashamed of my perplexity,
but keep calm whenever I reflect on hypotheses about the great machine of the
Universe. One of them was very firmly established by Ptolemy, who distributed
its parts, whether stable or rotating, with clear and valuable demonstrations; but
others, with no less clear demonstrations, brought it all down, unhinged the
earth, and halted movement itself despite the evidence of every living person’s
eyes. And human intellects will infallibly find ways to use philosophy to deny
both these system and preach many others, whenever the goal of their
speculations is to innovate rather than to track down the truth.
Make sure of the truth before you trust in human inventions! Bear in mind
Seneca´s very true words in which he laments the miseries of mankind: ‘Not the
least misfortune of the mortal condition is the blindness of our minds: not only
are we inevitably bound to error, but we love it.’4 If this is true, we cannot
defend ourselves from the hidden enemy, who inevitably [11] breaches our
minds; it is second nature to every man to be passionate about his own affairs
and his own caprices.

I do not believe that anyone has ever resisted the itch to be esteemed by
the learned as an intimate confidant of Nature, obstinately straining to uphold
his published opinion and its reputation, even if he knows that the armour being
attacked was forged in the endless furnace of Pallas Athena, and not extracted

from the impenetrable armoury of Isis.
I am not ashamed, I say again, to declare that my mind, drowning in
philosophical extravagances, avoids losing itself altogether by thinking that even
the ancient philosophers were not certain of the truth of their opinions. Rather
they were happy to show us, not the truth, but a variously decorated fantasy,
which served to quench the curiosity of their simple-minded followers. This is
obvious on close inspection: if we look at the tastes of those who have put it on
the stage, we will recognize that not one has thought to present the opinion of
his school in the theatre of the World with the same countenance, and dressed
up in the same costume, as when [12] he received it from his master and
predecessor. I could adduce all the philosophers themselves to support what I
am saying, and examine the variety and discordance of their caprices, but I will
refrain because it would be silly. As Quintilian says, ‘To discuss things that are
already clear to everybody is as stupid as lighting a feeble lamp in blazing
sunshine.’5
Very often I feel so entangled in all this that I lose heart and resolve to
believe everyone to the same extent; and I thank the Fate that saved me from
living amidst such garboils by making me professor of an art which is subject to
only one sense, not to all of them.
Indeed I would be quite out of breath if I had to pursue a literary career!
Like the Peripatetics I would have to struggle to know all things, but it would
never happen. More rationally, I would, like the great Democritus, say
something inspired by his brilliant work on atoms – but with what certainty? He
confesses that ‘We never know for certain what the Cause is, for Truth lies in
the deepest abyss.’6 The polished Plato would never deal with anything unless
it involved an everlasting indeterminate dispute; but why use so many words? If
I lend an ear to [13] Zeno I will not know if I can walk or have motion, and with
others it is worse. In the end I would have to take a pretty little Spanish guitar
and sing along with Euripides: ‘Who can say if to die be but to live, and if what
we call life be but death?’7 Certainly, if I were forbidden to observe and
anatomise the things that we see and handle, and had to countenance the
melancholy humours of those who put their own eyes out in order to devote
themselves entirely to abstract speculation, I would have to confess that my

mind was scattered and confused, and would enthusiastically follow my fellowprofessor Pyrrho, and obstinately affirm with Empedocles: ‘All things are hidden
there is nothing we can feel, nothing we can discern; we cannot discover what
anything really is.’8 It shall not be so! When we consider natural bodies (in

which it is possible to discover some vestige of truth) we will not need the foggy
abstractions of the Metaphysicians. Rather, if my sense is shadowed by the
difficulty of the material which I intend to investigate, I shall resign myself to
being in doubt; and if I say ‘So I think it may be’, I will never be guilty of the
solid presumption of those who, guided by meagre sophistries, say of anything
‘So it is’. [14] To conclude, I will say, half blushing at my triviality, that I would be
pleased if those things which are subject to sense could be established through
sense alone. I would also like philosophy to embrace some little particle of
history. If only, in those things that do not require far-fetched speculation, our
intellects did not fly away with us to remote and spacious fields of possibility, as
some most noble minds habitually do nowadays, disdaining unadulterated
history in all matters!
That is what I would wish, and particularly in my present case, that is my
approach to the Tongue-stones 9of Malta. Of them, I will truthfully say that my
mind, not predisposed by any opinion, not induced by the authority of any
particular master, but relying on the facts, believes that they were fragments of
various petrified animals. I shall briefly tell the story and explain how it
happened. I do not promise to use any rhetorical art, nor to organise the
component parts to suit a polished discourse. Rather I will explain my ideas as
best I can, pell-mell as it were, trusting in your courtesy to [15] kindly forgive
my errors, if only because I have not had the impertinence to espouse a
particular opinion without having first examined it carefully. If I have been
deceived, therefore, it is the fault of every man.
While walking in southern Calabria, a few miles above the city of Reggio,
on the road leading to a domain called Musorrima10, I caught sight of a very
considerable heap of snail-shells, striated shells and other shells, not yet
petrified. I thought this very striking, so I decided to look around the surrounding
area; but I did not find any trace of such snails. I could not resist looking at
them and digging some of them out; I was astonished that they could have been

preserved for such an extremely long time, and raised so high above sea level
and carried more than six miles into the most rugged area of those mountains.
Being curious I asked some peasants what they thought about it, and they
replied in all sincerity that those shells had been carried from the sea at the
time of the Flood. Secretly pitying those simple people, I noted their credulity,
seeing that in good faith, and with complete tranquillity of mind, they attributed
the effect of things whose origins they did not understand [16] to a cause far
beyond every human recollection. Still, in the end I recalled that ‘Simple people
are much the wiser, for they are wise only as much as is needed’ 11 – wiser
than any philosopher! We should greatly respect simple, natural reasoning,
because Truth is as easy to understand as anything else. And if sometimes it
does not seem thus to us, no doubt it is the error of our obduracy that makes it
difficult.
Restless therefore in mind, and marvelling at what I had seen, I returned
to Messina, and being at leisure to continue reading certain books for the
private interest of my own mind (which is wholly devoted to ancient medals), I
came across a passage in Strabo which further excited my curiosity. Reflecting
on the true causes of sudden, unusual flooding by the sea, he reports some
stories told by others:
Three thousand stadia away from the sea, ‘In many places, great
numbers of mussel, oyster and scallop shells are seen, and there are salt
lakes around the temple of Ammon, and they say that the road that leads
to it is three thousand stadia long. […]. Near the temple, they say, there
are fragments of wrecks which they say have been cast up through
cracks in the ground, [17] and dolphins placed on pedestals bearing the
inscription: ‘Of the envoys from Cyrene.’ In saying this he [Eratosthenes,
as reported by Strabo] agrees with the opinion expressed by Strato the
natural philosopher, and Xanthus of Lydia. […] He [Xanthus] also claimed
to have seen the shapes of cockle and scallop shells in rocks in many
places a long way from the sea, as well as salt-water lakes in Armenia,
Matiana and Lower Phrygia, which convinced him that the terrain had once
been occupied by the sea.’12

I accepted the story, but not the inferences, which I thought full of glaring

errors. They might be the remains, desiccated by some chance, of either
freshwater or salt-water animals; or they might have been carried from the sea
and dumped there by sudden floods of which we have no records. Again, a
fragment of a ship might be unearthed far from the sea, but it might well have
been carried there by someone as a trophy, or made on land for use in naval
games, as was especially the custom in Rome, where many ships’ prows have
been seen. One cannot conclude from this that the terrain had been at some
time ruled by Neptune, or any of a hundred other such arguments.
Let us go back. The passage of Strabo quoted above [18] reminds me
that in a great many places in our own Sicily, and more particularly the hills of
Messina, stones are often dug out of quarries that are nothing but a
conglomeration of shells and of crushed and foreign sands, with an infinite
number of other bodies likewise from the sea.
I was in no doubt whatever that they were all real shells of marine
animals: all the more since Cardano (who was no fool), when discussing seashells, cites a passage in Pausanias and avers that it can easily happen: ‘Seashells, if left buried among stones for a long time, in many places turn into
stone, retaining their form but changing their substance.’13 I would have
preferred not to take this for granted, but to discuss why these shells are
petrified in some places but not in others. As for the possibility of their
conglomerating in certain places and even turning to stone, I am sure of it from
experience, because the proof is continually before my eyes. To the east and
north-east of the Port of Messina one can observe millstones being dug out that
are plainly a composite of various [19] little stones, variously coloured, exactly
like the sea-sand of which they are composed. It can happen that the place
from which a millstone has been dug out fills up again with loose stones, which
soon visibly clump together, so that any little shell or turbinate shell that falls in,
is closely embraced. Obviously I would be mad to think that those shells were
born there, because I see, beyond all possible doubt, that identical ones are
thrown up by the sea all along the coast, only to be thrown into the same prison
when their time comes.
As I was saying: from this I understood how easy it is to see shells in
stones, but also how the stones are formed and put together (with different

properties, however, depending on the vagaries of chance and location). I
rejected the other opinion because it had to be taken on trust: evidence for it
was scanty, and nobody could demonstrate or bear witness to it save by the
weakest of conjectures. I understand that the authorities cited in your very
erudite letter think that all rocks, or at least all mineral ores, [20] grow. That I
do believe, but not because they deliver offspring of stony minerals from their
entrails: rather it happens through conglomeration caused by the salt or sweat
or breath or heat or ferment or whatever, belonging to the place, which binds
the clay into stone and converts it into its own disposition and nature.
One needs little inducement to believe that Nature replenishes mines of
her own accord, because some clever person has expressed his idea so well
that other people’s stumbles are excusable – but not the stumbles of those
who, credulous of Aristotle to the point of superstition, unblushingly confer
vegetable properties on metallic micas that have been sown like corn, simply
because he says so in chapters 40 and 45 of his book On Marvellous Things.
‘But I fear,’ writes the most erudite Maiolo, and I do not doubt it but
consider it irrefutable, ‘that these are tall stories. And the book contains even
less credible stories. In chapter 41 it says that in Cyprus, near a district called
Tyrrias, there is a type of bronze which they cut into small pieces and sow; and
after the rain has irrigated the land it grows, puts out shoots and so it is
collected. That’s what it says. If this really happened, I would consider it a
miracle of God.’ But he comes to a sensible conclusion: [21] ‘But under this
Italian sky of ours, such things are considered incredible: the idea that minerals
grow when it rains is everywhere thought to be ridiculous.’14 From what I have
read on the subject (which is very little), I gather that mines are often lost
because, as Giorgio Agricola writes in his treatise On the Art of Metals, they
have their heads and tails. In all mines, however, it is true that the miners take
the greatest care to find the principal veins in the mine – those most fertile in
metal, which (as it were) ramifies in the earth and creeps like a snake into the
entrails of the rocks. This shows us that it is the particular disposition of a given
place, where the intrinsic virtue, like a root, converts and distends the metal
veins as it twists and turns. If it were not so, it would not be necessary in the
island of Elba to wait for twenty years before re-excavating ores from quarries

that have been exhausted, their fruits having been picked, or have become
dangerous due to their great depth.
For all these reasons, I do not accept the opinion of those who think that
the quarries fill themselves anew with fresh, vegetable metal in the [22]
aforementioned space of time; because whatever they may say, one is forced
to concede either that the terrain grows along with the mineral, or that the latter
grows in a pure vein of the same size as the given quarry, which is not true. If it
were true, we could leave one of these quarries for twice the usual time – forty
years – and even if the mineral just sweated like nitre and coagulated, without
need of any other body, it ought to emerge as pure metal, twice the size of the
space that is filled in twenty years! That would be marvellously convenient:
instead of being sought with such labour, it would spread itself over the fields,
or pile up sky-high in extravagant and valuable pyramids. Who does not know
that the same mine yields material in a more or less pure state depending on
the greater or lesser purity of the veins – in other words, depending on how
much of the surrounding earth has mixed with the ore vein? And who does not
conclude from that, that what allegedly refills these quarries never grew there
intrinsically, but consists of material that fell in and accumulated there? If the
material was belched out from some intrinsic source, [23] it ought to form and
fill all the space vacated by the mineral, and not be mixed with stones and
earth, which are useless or unfruitful because they have not been similarly
converted and overcome by the active effluvium of the place. I therefore tend
to agree with those who say that it all happens by the addition of parts, and
with greater ease in places where the quality of the terrain is conducive thereto,
like that of Elba, which is naturally similar to a magnet and thus very disposed
to mature, permeated by such a ferment that it turns into iron. I am led to think
thus by two observations: one of them supports what I have said, the other
confutes what others claim.
First: in alum quarries I have seen, with my own eyes, huge masses of
tufa being exfoliated by acid or something of the kind, which plainly shows that
they will eventually be reduced to pure alum by conversion. I have carefully
examined their quality and composition, and have found that in some places
they are more mature and in other places less so: the further they are from the

centre of the mine (so-called), the less mature they are. Having removed a
sizeable piece of tufa and observed it closely, I realised that it was an [24]
aggregate of stones of varying shapes, thicknesses and strengths, kneaded
together with soil: in fact, it had the same composition as that of the whole
countryside around. Clearly, however, the tufa begins to be imbued by the
mineral element through the corruption of its own parts. Evidently, when the
humour that percolates from the mines reaches the tufa stones it penetrates
into them and calcinates and corrupts them, taking the easiest path offered by
the course of the stone – straight lines – and so dividing the stones into slices.
Having reduced or crumbled them almost into flakes, the same salt ferments
and completely overcomes them. I have observed that the greater the hardness
and size – the quality and quantity – of the rock that is touched by the active
humour, the faster this happens. I have not observed the same thing in small
stones: either because such a small body cannot put up much resistance to the
acid, or because the sheer smallness of these little bodies denies us the same
satisfaction. [25] I think, however, that we can assume that they are reduced to
alum by the same process. Be that as it may, there is no doubt that when the
quarries are refilled with the ordinary material of that region, it will all quickly
turn into alum, because it cannot endure much stress, nor will the effluvium of
the place ever stop operating according to its nature and properties. The same
thing happens in the salt mines among the mountains of Ragalmuto, in the island
of Sicily: when the peasants, according to their custom, fill the quarries with
rough, loose earth from nearby, it quickly becomes hardened and purified and is
indistinguishable in its brightness from what was quarried shortly before. This
convinces me that Nature works in the same way when multiplying the strongest
minerals, that is, metals. Nature is, after all, able and inclined to produce an
infinity of things, often using the same method.
Now let us add the other promised observation, directly opposed to the
opinion of those who maintain that mineral bodies are vegetable in nature.
Tommaso Fazello writes that ‘In the hills overlooking this shore, not far from
Nisa [26] [which is near the city of Messina], there is a rich mine of gold and
silver. A grotto is to be seen there, and many cavities hollowed out of the cliffs,
where the ancients used to mine gold and silver. Alum, iron and porphyry are

mined in the same hills, but alum most abundantly.’15 I have seen these places
with my own eyes: they are intact, with the old workshops, and particularly the
quarries, where iron was mined not more than forty years back – but they were
abandoned owing to the shortage of wood in the surrounding countryside. The
situation of these places has saved them from being refilled: you can see the
marks of the hammers, still clear and fresh. The mine has not grown, and will
not ever grow again, unless another foreign body fills the space and is imbued
with the quality of the place. No doubt these gold and silver mines could be
worked again – nothing is needed except some miners – if curious persons
were not kept at a distance by the selfishness of the baronial owners, who fear
to lose it all. Moreover, many are dissuaded by the scarcity of timber, having
seen how others have failed with the manufacture of [27] iron, which for a time
employed many who were attracted by the needs of the armies of our most
Catholic King [Charles II of Spain and its dominions].
I confess that I have not really thought out the truth of the matter; and I
find it hard to believe that a body can penetrate or transmute itself into another,
completely different one. Nonetheless I do not think it a wholly absurd idea that
some activity of Nature might be the agent of such a body – rather like fire,
which calcinates stones and reduces them to a light, corrosive, salty material.
Or perhaps in another way, by disturbing and disordering, on contact, the shape
of the tiny elements of which the body consists; or by some other property
which absorbs or clumps together the particles dispersed throughout the body,
thus showing us a unity of everything that is compatible with the substance and
composition of each part; or by some other means which I cannot even
imagine, so I will beg the question by calling it all ‘conversion’. Now, if we are to
believe that such great activity goes on in that part of the mine, is it a worse
error to assume that something put in from outside can turn into rock or [28]
mineral by virtue of internal evaporations or something else that happens in the
place, or to assume the contrary? At least we could amass some sort of
evidence, and would not be forced back on speculation – except to wonder how
it is done, and what is the nature of the virtue that confers the qualities. And
what is it that acts like glue, uniting the loose particles of earth? At least we will
not have to bother animating the mountains with a spirit at least equal to that of

trees!
My curiosity went further. I looked for discussions of the subject in some
of my books, and chanced to read Giovanni Pietro Fabbri. I was extraordinarily
delighted by what he writes, particularly about the marvellous waters of a
village in Clermont, in the Auvergne. I wondered at the way he conclusively
determines the origin of every stone, and has a quick recipe for colouring and
hardening any lump of rock by adding a pinch of salt – of sulphur or mercury.
You will have observed it better than I, since I confess that I did not know the
best way to read such a prodigious Author. To tell the truth, however, I find it
hard to get along with the Chemists, who tend [29] to take many principles for
granted and want us to believe them on the spot – although we ought never to
doubt the folly of human wisdom and the difficulty of things in general. I
happened to discuss the variety of opinions on this point with some friends; they
assured me that I was up to date with every inflated ‘expert’ opinion about the
vegetable nature of rocks and the fact that various bodies, similar to those of
sea creatures, occur in the rocks as pure stone.
Then, however, I remembered that Strabo, and other philosophers named
by him, philosophized about how the sea could ever have deposited those
proofs of its fearful peregrinations so far inland. They never debated whether
the shells and other similar bodies were the actual remains of marine animals,
or rocks configured by Nature in the fields and in the mountains. Perhaps they
thought it unnecessary to argue the point, since it was abundantly clear to the
senses. I resolved to believe and defend what my own eyes had seen. I
marvelled at the turmoil in the brains of those who ‘attribute these things either
to the world-soul, or universally to Nature. Since Nature is the same everywhere
and governs all things contained in her, [30] even in the middle of continents she
can make stones out of a suitable fluid that look externally like shells – or even
fish, which she usually produces far away in the midst of the sea.’16
I could not accept this opinion: I thought it was contradicted by
innumerable proofs, and must surely have been scourged by many Authors.
And I was right. Determined to know the opinion of some serious Writer, I
rummaged through a few books and came across Francesco Calzolari, who
discusses the matter judiciously and seemed to me at first sight a Writer of

sound authority – supremely so indeed, since he is associated with the famous
scholar Girolamo Fracastoro – who ‘said he believed that [the petrified bodies
we are discussing] had once been real living things, which had been flung up
there by the sea and naturally originated in the sea.’17 I found that the most
erudite Simone Maiolo had a similar opinion:
I do not find it too surprising that among stones and rocks one can find
shells and bones of living creatures, from either the Great Flood or some
other cause. These bones, having been buried in the ground for a long
time, became hardened and consolidated with the earth, which preserved
them. They can be found in the district of Zichen near [31] Maastricht, as
reported by Georg Braun in his Map of Maastricht.18

This is further confirmed by the irreproachable expert Lodovico Moscardo, who
published drawings of many petrified animals and observed:
various species of fish, such as bream, eels and others, which have
hardened into a sort of leafy rock. If you open the leaves, the fish always
remains half on one side and half attached to the other. If you open up the
fish in this way, you can see [note this!] all the bones from head to tail.19
If I tried to transcribe all the passages from the authors who understood it my
way, I would never come to the end of it. Spare yourself the trouble of reading
Pietro Masseo, Paulo Orosio, Andrea Cesalpino, Athanasius Kirchner, Poterio,
Fabio Colonna, Ferrante Imperato, Alessandro d´Alessandro and so many
other writers! I will merely presume to add some words of Melchiore
Guilandino, who reports the opinions of Plutarch and Olimpiadorus: ‘Plutarch
wrote in Isis and Osiris, and Olympiodorus agreed in his commentary on the
first book of [Aristotle’s] Meteorology, that Egypt was once a sea, because
many shells are still found in pits and on mountains.’20 All in all, I reckoned that I
was in accordance with Truth and with the Wise on this point, as against the
[32] vain opinion of some ‘who think that they alone have eaten Minerva
whole’.21
Even if others had not have written in my favour, I would have been
content with the authority of the most learned and erudite Gassendi. Having
presented and explained the various opinions, he denies that the sea could have

come so far inland, but concludes:
It very often happens, either because of earth movements or for some
other reason, that these pools of water flow out through cracks in the
ground, or that the waters that collect in them are drawn off from
elsewhere. It can happen that fish and shells remain on dry land, and
some petrifying fluid flows there and is, for the same reason, absorbed by
them and turns them into stone, but keeping their original shape. Certainly
stones of this kind can be dug up, or found in mountain streams or lying on
the surface after an earthquake, or emerge for some other reason. 22
As I was reading the above-mentioned authors, another, more rational
conundrum presented itself. Were shells, sea urchins, fish, etc., and all such
bodies seen in the earth, cast up by the sea, or should we conclude that they
were generated in the same place where they are found, in some river or lake
or reservoir of underground water? However intriguing this may be, it is not my
main concern, and I shall not [33] insist on agreeing more with any one opinion
than with any other. As this Letter progresses, however, you will realise that
those who contend that everything was thrown up by the sea have a better
case than the others. For the moment, it is sufficient to say that everything
converges on the idea that the objects of our disquisition were real animals, and
not just Nature’s jokes set in stone.
I must add that, long before your most learned letter reached me, I had
endeavoured to read some ancient and modern authors who might be
defending the opinion that I had rejected as impossible, so as to acquaint
myself with their arguments and ascertain their value. In so doing, I strove not
to adopt an impassioned or prejudiced approach. I managed to doubt my own
eyes and the opinions of many very illustrious men of letters, realising from
others’ example that, if our minds are prejudiced and occupied by some
predetermined principle, we can often be deceived not only by authority, but
also by experience and by our own senses – which, [34] more often than not, is
the sole and greatest impediment to our approaching and embracing the truth.
Thus forewarned, as aforesaid, I searched for the source of the above school
of thought among the ancient philosophers. I soon realised that even in remote
antiquity the World was believed to be animate. It gave me a curious pleasure

to realize the extent of their confusion: when deciding who was to be the
householder (or, as they would put it, the soul) of that great machine of the
earth, which distributes so many awe-inspiring effects throughout the Universe,
they could suggest nothing except the ignorance of men. From their
disagreements I learned, if nothing else, the necessity of doubting their
caprices; and so I resolved that in my own mind I would first and foremost
cultivate ignorance and nothing else. I was all the happier with this when I found
the erudite Melchiore Guilandino (who, in a Letter which circulates in print in the
Memorable Letters of Abbot Michele Giustiniani and others, 23 is said to share
the opinion which displeases me) either proved his argument badly, or drew a
conclusion directly contrary to his evidence. Therefore everybody will decide in
my favour and consider his authority to be sterile; and if the others [35] who
defend the same view have no better way of proving it, reading them is a waste
of time. He mainly labours to show that living things can be born and generated
in the bowels of the earth – maybe even in places where there is no air to
breathe – citing no proof apart from a few anecdotes. But I do not know why
he cites Alexander [of Aphrodisia] and Plutarch, who are both as far as can be
from his meaning. Alexander writes: ‘I recall seeing a stone of hard marble, of
various colours, in the mountains of Calabria,’ and he marvels that ‘in a place far
removed from the sea [you can see] many seashells, crowded together and
solidified together into a single body with the marble itself; it was easy to see
that they were made of bone, not stone, just as we see them in the shallows
along the sea-shore’.24 Alexander is referring to alien bodies dried up and
conglutinated in the stone, not generated within the marble as Guilandino would
have it. And (as already mentioned) the great Plutarch argues, from
observations of similar bodies on the plains of Egypt, that ‘Egypt was once a
sea.’
This does not support Guilandino’s claim: it favours my cause. The same
Author then goes on to challenge and mock at [36] Orosius:
According to Paulus Orosius, the fact that swarms of shells and oysters
are still to be found in the uplands, far from the sea, is evidence for
Noah’s flood. But as evidence for the Flood, this is not very convincing.
[Because] it is an established fact that shells and oysters are generated

not only in the sea, but also among the pebbles in the mountains and in
the bowels of the earth, according to the nature of the place, and if there
are no lakes or other bigger expanses of water, what other explanations
are there?25

‘Lots!’ will be the reply from anyone who knows about the places he mentions,
referring to Atheneus. Such places may not have been totally dried up, as
Guilandino believes; and the allusion is not to animals the observation of which
convinced Orosius that they must have been generated in the sea. You might
not regret re-reading them in Athenaeus [of Naucratis], and also taking a look at
his commentator [Isaac] Casaubon, an excellent scholar though not of the
Catholic persuasion, after which you will certainly understand that these animals
were born in water. The things that some people call fossils also originated in
water, but wriggled into the mud in search of food – or perhaps they had a
double nature, like frogs and similar creatures which can live both on land and in
water. But you will never read of fossils [37] shaped like, Orate26,
Pescipada27, Canicole28 and Lamie29, in other words, all the tastiest fishes.
This is not the same thing, and we need not take it into account. It is possible
that Nature may have generated, in lakes or other damp places, a particular
species of fish that can also live in dry sand; but if so, it was a very long way
from our part of the world.
Even if we assume that Guilandino’s surmise was correct, it is enough for
me that the allusion is to perfect animals, not to stones made to look like sea
creatures. It is with regard to that point that I continued my research for my
own satisfaction. I thought I had found such satisfaction when I lighted upon
Oswald Croll, one of the famous Writers who believe in, preach and teach the
existence of this blessed virtue that generates similar things in everything
everywhere. But, Lord! I realised that he saw in plants that design which like
others he would never see, if only he had eyes. I am a Painter, and poor man
as I am, I swear that it would make a pretty dreadful sort of human figure if I
were to shape its limbs to correspond to the weeds, or whatever, which Croll
describes as being like parts of the human body. [38] While this may terrify us,
however, he gives us a good laugh by one little sentence in chapter nine entitled
‘On the Signature of Genitals’: ‘Grapes bear the signature of the genitals of

both sexes.’ Good Lord, what a conclusion! ‘Therefore the ancients claimed,
not without reason, that “Without Bacchus Venus would freeze.”30 And yet the
full quotation should have warned him to speak more sensibly: the expression

‘Without Ceres and Bacchus Venus would freeze’31 corresponds exactly to the
words of Crates the philosopher: ‘Hunger calms Love’.32

Other ‘signatures’ give me the same impression: I shall take little account
of them, and leave others to believe whatever they like. I will concede that the
Palla marina33, the Hermodactylus34, the Phallus35 and the Boratmets36 look
more like chestnuts than grape stalks, more like hands than knees, more like
Priapus god of kitchen gardens than a human breast, and more like lambs than
serpents; but that does not mean that they are identical in design, which would
have to be fully proved in order to persuade me that they were produced from a
common seed, or from a single formative virtue. [39] I realised that those who
follow this philosophical road are doing their best to distance themselves from
the truth. They are triflers, as you know better than I do. All in all, I would not
consider it difficult (for someone determined to fantasise) to find in Nature some
seeds that could have produced, in the soil of Rome, that most famous and
obscure monument the Monte Testaccio37 – so ancient that even the ancients
considered it ancient – which is composed of pieces of broken pots. Such a
person would have no difficulty in providing a satisfactory, non-marvellous
explanation of the phenomenon reported by Theophanes and Vincenzio [Viviani],
as noted by the erudite Maiolo: namely, an earthquake after which the ground
was rent by a deep chasm, from which ‘they say a Mule emerged, quite

unharmed’.38 Perhaps this mule was engendered by the coupling of a miniature
ass and a mare in the bowels of the earth – and perhaps they could produce
others with equal ease, safe, sound, handsome, and ready saddled and bridled,
if need be.
This is in jest. Seriously, however, if it were safe to follow in the footsteps
of those who hold such opinions, [40] I had it in mind to prove that the Natives
of the Provinces, as in the Histories of Diodorus Siculus, bore signatures. But
he uses poetic licence, whereas I am inclined to content myself with the
smallest thing, as long as it is true. I therefore fixed my mind on things seen and
observed, which are backed with evidence, and so condemn as sophistry every

other opinion about these objects except that they are husks, or let us say
shells, of marine animals that piled up in layers in Calabria and were crowded
into stone (as can be seen by any inquiring person) on the beach by the Port of
Messina and in the hills around. I decided that I would not be guilty of
presumptuousness if I ceased to consult the extravagant opinions of a small
minority, since I had the great Justinian on my side. He may not have had the
authority of the most serious Writers, but he says that ‘Truth is worth more than
opinion’.39

Anyone who wants to make the World believe that he is naturally superior
to other men has to deck himself out in such bizarre opinions that I, a mere
ignorant Painter, think that the most natural representation of every ancient
philosopher is the miserable figure of Phaeton, who dared to lay his human
hands on reins designed for the power and strength of God the Father. [41] I
decided that best philosophy was that which acknowledges the great disparity
between what men think, and what Nature is capable of producing from the
principle of things. The only man I held to be wise was the man who was
aware of his own ignorance, because it is, beyond doubt, true ignorance that
enables us to form outrageous hypotheses and persist in them, whenever
Nature has not deigned to open her heart and prove herself capable of her own
operations.
But to conclude. I became convinced that we were provided with intellect
so that we could humbly admire the power of the Creator, and know and
declare that we are not permitted to proceed beyond a hand’s-breadth of
cognition. The quality of our senses forbids us to go so mad as to forget, even
occasionally, that our knowledge is limited and our speculations blind and
defective. Let us confess it, oh God: ‘All things are hidden in mists and
surrounded by thick darkness so that no human intellect, however sharp, [42] is
great enough to penetrate into the heavens or under the earth.’40 There it is. I
was content to know what I could see, and I took the part of the authors whom
I had found to be of enlightened mind, and with them bade forever adieu to
speculation – but what good did that do me? I tried to spend a little time
seeking the truth more fully via the historians, and was left even more confused.
What do they not confuse, among times, generations, individuals, points of

view? Their pens were guided by passion, malice and iniquity, not by rectitude.
Error and credulity are everywhere, and each one strives to glorify his own
nation, hiding its own defects and the glories of foreigners. I soon realised that
a man who thinks he can read and write the full truth in a history clearly reveals
his lack of wit and his great naivety. Therefore I read a few authors mistrustfully
and do not take anything on trust, even the writers who are of profit to me in
the trifles that I write in my hours of leisure.
That is my temperament, and that is the reason for the offence I gave to
you with that [43] confident letter addressed to our mutual friend. I chanced to
see a small box of tongue-stones excavated from the mines of Malta, and this
made me eager to possess some of them, either to confirm what I believed
about them or, by making more leisured observations of other things, to
embrace the contrary opinion. Among these tongue-stones I saw a little piece

of rock containing the tooth of a dogfish41 and one half of a shell, along with
some fish vertebrae lacking their lateral bones. That convinced me that no one
with any brains could be content to see, or (to put it better) capable of seeing,
them as anything save true and mighty miracles of Nature; that no such person
could believe that she has a shortage of such miracles, or that they cannot be
accounted for by reasoned speculation, and so attempt some terrible,
repugnant, novel and thoroughly perverse way of explaining them.
So, as I have said, I wrote with my usual impetuosity to the expert Don
Paolo Boccone, asking him kindly to procure me some tongue-stones mingled
with [44] other things that are excavated from the mines of Malta. Instead, he
struck me with a sudden flash of lightning. I mean Your Lordship’s letter, which
brought with it a brilliant light, much activity and a fearful noise. It hit me like a
thunderbolt, it consumed my thoughts and dissolved them into nothing. But, as
it is a property of celestial fire to leave intact the surface of the things
possessed, even I retain the external appearance of what I had been before,
as you can still see today.
Do not attribute all of this to my lack of intellect, as if that were
excessively suspicious! You have given me your side of the case; and it may be
true. We have seen the legal works of doctors of law such as Alciato and
Cuiaccio struck off the Court rolls, on the grounds that the art of such ingenious

and subtle minds must be approached with caution, since the pure truth might
be perverted by their learning. Ought I to suspect your letter for the same
reason? Could one exist that was more ornate, more elaborate, more
vehement? I do not think so. Nonetheless I am resolved to strip off its many
subtle and [45] beautiful embellishments and consider only the highly learned
explanations and robust proofs. If there is some difficulty due to my
incompetence, please let me confess to it freely, and lend me your help, and a
medicine more fitting to the melancholy humour which I suffer, if you think it
good.
First I will make some reasonable petitions so that I can go on to explain
my ideas without interruption. Please do not quarrel with those who think that
the island of Malta was formed after the creation of the World; please believe
that Malta’s tongue-stones are fragments of animals. Do not believe those who
seek to diminish the reputation of Malta by casting doubt on its antiquity and its
properties. I protest that I have no such intention. On the contrary, I agree with
Father [Athanasius] Kircher and others that it was made after many others, and
I therefore acknowledge it as one of the most perfect Islands, indeed the most
perfect in the Universe. Look at how a painter or sculptor works: they start by
making a sketch, and finish by making their most subtle and [46] accurate
strokes. If that is true, and we then consider the operations of the Great
Creator Artist who coloured this world perfectly with his subtle light, and
sculpted it marvellously with his omnipotent right hand, we must admire this
island as one of God’s master-strokes, intended to beautify the noblest part of
the great body of this earth with vivid, revealing light. Is this adulation? Is not
the island of Malta one of the most famous, indeed the most glorious in the
whole World? Is it not the pride of Christianity, the strong shield of the Faith, the
Temple of the Catholic Mars? Thus it was envisaged by the Omnipotent, thus
everyone recognizes it, such is that magnificent seat in the Mediterranean. Can
it be injured, then, if other people believe it to be a heap of teeth and other
things? Not so, because the supreme providence of the Maker allowed chance
to work in accordance with his will, with which, in turn, accorded the accidents
that petrified those stones. Perhaps it was to show us that the teeth of
devouring Time could do no damage to invincible Malta, which, marvellously

toothed (a beauteous monster!), will [47] remain for a thousand centuries,
admired by its friends and feared by the angry and envious Ottoman dog. So I
proclaim in my heart, and I ask to be believed and to be allowed to reason
freely.
Secondly, I wish that people would accept the possibility of certain
accidents which are attested by many historians both sacred and secular: I
mean sudden and particular floods (not the Great Flood, which I know we all
believe in), although there is still dispute over whether they were caused by the
Ocean overflowing, or by tidal waves, or by any other cause favoured by a
given author. In point of fact, any denial of such accidents would not be
supported by reason but by caprice. This being granted, I will permit myself to
affirm what any human arguments will show to be eminently possible: that the
force of the waters carried with it an infinite variety of things which fetched up
here and there.
Thirdly, I wish that our eyes had more influence on decisions about the
things that they perceive than does speculation, because eyes are less likely to
make mistakes; [48] and I wish that philosophy would fall silent when faced
with arguments that are based on proof rather than speculation. Let me explain.
You assert in your most learned Letter that:
all this being said, if anyone stubbornly insists that these figured stones of
ours cannot have forms similar to animals, snails, bones, teeth etc. unless
they were formerly that which they appear to be today, he must first draw
on his principle to explain the variety of admirable configurations to be
seen in certain plants and animals, either simply painted or carved in
relief. How will he account for the black half Moon so well drawn on the
right shoulder of the panther? And for the musical notes on the species of
sea-shells that are commonly called ‘singing shells’ 42
Nonetheless I would like to expound my opinion on the Tongue-stones of Malta
– that they are fragments of various animals – but not as a reward for guessing
what murky sky deposited the artistically engraved black half-moon on the
panther’s right shoulder, nor what musical director wrote the musical notes on
the singing shell. I think we are entitled to talk about the things we see without
the obligation to speculate and guess about other things that have nothing to do

with the matter and are [49] beyond human understanding. To be frank,
whenever I see a skin very similar to another worn by some live animal, I think
that it once belonged to another animal of the same species. If I am required to
say why the panther carries the black half Moon on its right shoulder and not on
its head, I will reply that I have absolutely no idea, and perhaps no one else has
either.
Fourthly, I would rather that we discussed only the things that I have seen
and that we might be able to see together. I have enjoyed looking at so many
embellishments to Nature’s jewels or stones, depicted in so many Galleries,
and heard so many accounts (or rather exaggerations) of them afterwards, that
I have good reason not to take anybody’s word for anything. Truth to tell, the
famous things I have seen have given me no inducement to take them for
anything more than what we are content to represent. Just as we can imagine
human figures in an old rustic ancient wall (and, come to that, in clouds), so we
can discern human figures, animals, and an infinity of other things; but it would
be crazy to say they were perfect reproductions of what they represent, or to
assume that these [50] impressions had been imprinted there by other similar
things when, in reality, they are purely due to chance, aided and abetted by our
imagination that sees a similarity to one thing rather than another. Although I
have seen endless numbers of them, I have never seen a precious stone so
identical with some object that one might think it was a work of art, as Cardano
says. He can say what he likes about his agate that looks like the Emperor
Galba: I still don’t believe it. I will accept that the stone might have happened
to have some blemish which resembles a human face more than it does a tree.
But that it has been drawn with such precision that it looks like Galba? Give me
strength!
Let the most elegant Cicero recount a similar fable:
Carneades used to have a story about a stone that was split open in the
quarries of Chios, revealing the head of the little god Paniscus. I grant that
the figure may have borne some resemblance to the god, but certainly you
would not have said that Skopas himself had made it. Thus it is: chance
can never produce a perfect imitation of reality.43
These are the reactions of men given to admiration, and deficient in the

capacity to examine and distinguish the essence of things. [51] This does not
apply to a learned and judicious man like Simone Maiolo, who says of such
miracle stories that:
I am convinced that these images are wholly without art. I know that
agate can resemble the shapes of animals, men and anything else, but not
with precision.
He continues, referring to King Pyrrhus’ ring, which represented Mount
Parnassus with all its appurtenances:
Therefore we must conclude that the best kind of artist improves on what
we see by reducing it a little here, and augmenting it a little there. 44
When I read this a long time ago, I almost believed it. Perhaps this fable
originated from some confusion: it is likely that the fame of that famous King’s
precious agate related to a work of Art, not of Nature; and that it was famous
for being sculpted to perfection, as a seal, rather than painted. As time went by,
some writer who knew nothing about art introduced his own idea, that it had
been chiselled by Nature; and finally the good Cardano, who sometimes
clutches at straws, described how this might have come about in his tome On
Subtlety – a book that [52] often justifies the saying ‘He who spreads himself
too thinly becomes a hollow man.’
I should like to get my hands on one of those Kinglets from the mines of
Saxony, which you offer me as proof that the earth can generate little stone
men. I should like to see if Nature had given these stone Monarchs imperial
crowns or royal crowns, old-fashioned ones or modern ones, along with a
hundred other contradictory details that would exist if these were real petrified
men: whether the imagined crowns were ornaments as used by the ancients
and whether some had them and others did not; and so purge your argument
that they could not have been real petrified men, because, as you assert, so
many have crowns and it is illogical for there to be so many kings all together in
the same place, etc. Well, let us leave them and return to the Tongue-stones of
Malta, which we can handle, observe and discuss.
Fifthly, I wish that we would not try to define Nature´s ways of petrifying
things, because she has thousands of ways of doing her work which we know

nothing about. What is more, we have no satisfactory proof that petrifying
springs are even necessary to turn the things into stone as you seem to
suggest; [53] a source of moisture, or a salt, or a particular disposition of the
land, may supply the necessary activity. If we refer to the lengthy discussion of

petrifaction in Giovanni Daniele Maggiore’s45 little treatise On Petrified Snakes,
we might believe that there is a certain volatile salt in Nature which some
people call the lithifying spirit, which hardens any body that it penetrates and
more or less turns it into stone. This was first maintained by [Nicolas-Claude
Fabri de] Peiresc, a man of such talent and superior intellect that the great

Gassendi46 went to the trouble of writing his Life as the model of a good
philosopher. You can look up this source at your leisure, but it will not give you
much satisfaction as regards any of the subjects we are discussing, because
he is totally opposed to all your claims. That being said, let Malta’s little spring
run freely, without obliging it to make so many things harder!
Sixthly, I should like people to admit that the things which we do not know,
and have not seen, infinitely [54] outnumber those which we do know and have
seen.
Lastly, I declare that I am infinitely obliged to your kindness in sending me
those petrified presents from Malta: I embraced and received them as lively
and opportune witnesses to what I was already thinking, which made my
doubts more reasonable, as I will perhaps have demonstrated by the end.
Now I come to possible objections to the opinion held by myself and
others: that the Tongue-stones of Malta or wherever are fragments of various
animals. But first I will dispose of the shells called Bugardie47 by [Ferrante]
Imperato, and all the other turbinate shells which are unworthy of consideration,
being mere conglutinations of mud which served as a mould for what we see.
These cannot be considered to have contained the animal inside, as you write.
As I have already said, they are the mould of the space in which the animal
lived, and not actual shells or turbinate shells. The enclosing mud could have
hardened while the shell itself dissolved away; hence it is not surprising to see
them in soft, damp clay, [55] which might have corrupted the outer surface
without damaging the solid stone of what you call bugardie and turbinate shells.
For the same reason I will not stay to discuss the sheer numbers of

Tongue-stones that have allegedly been dug up on the Island, because it would
constitute a rhetorical treatise rather than an argument capable of making some
impact. The fact that we have many boxfuls of these things is not surprising,
given the number of caves and mines on Malta, which has a circumference of
sixty miles. No one, after all, marvels at, or makes a similar argument out of,
the aforementioned Monte Testaccio in Rome, which occupies only a third of a
mile and does not seem to have diminished, although it has supplied all the
workshops of the vast city of Rome, and still supplies a substantial quantity of
itself. It has done so since dim antiquity, still does, and will go on doing so if
necessary. Further on you will find more satisfactory arguments, which I will not
mention here in order to avoid repetition.
Similarly I will pass over the [56] argument that the surrounding sea does
not contain the animals whose remains, in the form of shells, are allegedly dug
up on the Island. The explanation is before our very eyes. Whenever the
sirocco, or the east wind, or both, blow in due season, you can go to the beach
at Catania and gather quantities – boatloads! – of subtly coloured striated
shells; and yet that kind of shell is not fished out of that sea, and you seldom
find one with a live animal inside, or with the two half shells attached to each
other. This continuous event shows clearly that they are waste from the sea
floor, but of foreign origin.
Nor need we be deterred by the varying sizes of these Tongue-stones, because

I have never claimed they were all the teeth of the Shark48, as you write: I said
they belonged to many and various animals with a great profusion of teeth.
Furthermore, if we consider the dentition of any animal, we see that the teeth in
one and the same mouth all differ from one another: if you wanted to make the
mould for one tooth, you could not make a tooth that would fit into the gap for
another, [57] although both are in the same mouth. Troublesome as it may be
to me, I am anxious to satisfy you by showing you a few teeth {Plate I} so that
you may understand (bearing in mind the great number of others that I am
omitting) the huge number and variety of teeth in the mouth of a single species
of Dogfish commonly known as the Columbina or Vacca49, and in that of an
ordinary Canicola. You will notice the difference, and I think it will convince you
that is there is a great dissimilarity, not only (perforce) between the teeth of

different animals, or those of different species, but also in those of the same
species. Certainly the teeth of Dogfish and Sharks whose bodies have grown
bigger are shaped quite differently from other smaller ones. This applies to all
natural things, for example the human face: we are all of one species, but we
vary in respect of our faces and limbs. Indeed, as we age we become different
from our former selves. The same can be said of animals, and of fruits that are
picked from the same tree; indeed I claim it of a single bunch of grapes. I
speak from experience; [58] because when I need at times to paint them, I
have to make specific portraits down to each and every pip. They are natural
bodies and have grown according to the quantity or quality of the humour
conferred on them, and to an infinity of other accidents. I will say moreover that
all experts in ancient medals also know how difficult it is to find even two
identical medals, of the same emperor, with the same obverse and from the
same time, that were struck from the same die; and yet we must assume that
more than one - indeed a great many – were struck from a single die.
Nor was I disturbed by the thought that it is only loose teeth that are found
on the Island, never an entire skeleton, or a jawbone with all the teeth in place,
or just one bone. Nature, masterly in all her works, made the bones of fish less
substantial than those of land animals so as to lighten their weight, seeing that
they have to float and swim; consequently it is very likely that their bones were
spongy in nature, unlike the [59] stony nature of teeth. If that is not enough,
consider, as further confirmation, how human bones in tombs are destroyed in
the process of time, whereas the teeth are not. I conclude that there is no
strong reason to assert, and invite belief in, the proposed argument.
I will add that the salt (or whatever it may be) of this region does not spare
even the hardest of teeth, for I have some in my possession that are half
calcinated. On the other hand, I have seen perfectly preserved bones, but they
were of a type second only to the very hardest among animal bones. This
proves that the others must have been destroyed because they were spongy
and weak. Indeed, this can be seen in countless calcified and decayed tufas,
and may be taken to apply in general. If, after that, you still hope to come
across the jawbone of a Shark or a Dogfish or similar, petrified with all the teeth
in place, I will dare to say that you are hoping for more than the Creator

provided when he made and designed these animals, because the teeth of such
species of fish are not strongly rooted in their jawbones, as in others, but are
separately deployed outside the bone. I will explain this to you directly from my
own diligent observations. [60] Sharks and Dogfish, and a hundred others with
similar mouth structures, have very large numbers of teeth – so many that I find
it very difficult, not to say impossible, to determine the exact number. I have
observed that the smaller fish have fewer, the larger fish have more and bigger
ones; all are covered by a tough membrane that encloses them in a small
hollow towards the front of the jawbone. Some of these teeth are very soft,
almost like flesh; others are harder, and can be compared to sinew; many are
half-hardened at the tip; others have a more solid coating but are moist and
tender inside, so that if one tries to dig them out, one is left with the bare
exterior and shape of the tooth. The rest, the greatest number, are made of a
very hard substance, and I have noticed that the further they protrude, the
stronger and more fearsome they are. Thus, as well as the teeth that are
visible at first glance, this sort of beast has (as it were) a magazine of teeth
which, I believe, join forces throughout the animals’ life, their increasing numbers
making the beasts’ fierce mouths seem even more terrible. The jawbones
themselves are entire, without sockets for the roots of the teeth, [61] because
the teeth are disposed and spaced above a membrane, in which the roots are
fixed, and over which they can move in a tearing motion, like a teasel or, as it
were, a wool-comb. Therefore, if the jawbones of sharks and the like are not
found with all their teeth, it is because of the way the animal is put together:
obviously the membrane must give way and decay over time in the wet mud,
which subsequently hardened into stone. Consequently, if we come across
Tongue-stones, that is the petrified teeth of Sharks and Dogfish, we cannot
expect to find them where we vainly wish to find them, because it is impossible.
This does not apply to other species of marine beasts, which, by Nature’s
decree, have a single row of fearsome teeth. Thus it is very easy for me to
show that you will frequently gain the same satisfaction on this point as on
others you have raised with me. You are in a position to gain it in full, and there
will be little difficulty in requiring one or more examples. Even I, although far
away from Malta, have with me a fine piece of jawbone with three embedded
teeth, which, {Plate XII, fig. I} in [62] fulfilment of your wishes, I will show in

due course.
Nor shall I waste time debating whether the soil of Malta, or at least the
Tongue-stones, are proof against poisons, mainly because it is not my
profession. The world in general believes it to be so, and Knight-Commander
Abela reveals a strong belief in it in his most amiable Volume. I am, however,
willing to believe that the soil might have conveyed its own virtue to things
which, for their part, are disposed to become virtuous. I will tell you my idea on
the subject, which may not have been noticed by others, if you will be kind
enough to give the matter your closest attention. Are all Tongue-stones equally
proof against poison – i.e. both those found in soft white marl and others found
deep in tough sandstone, or in the midst not of mild and odorous marl but of a
conglomeration of pebbles or (let us say) very coarse sand, in which Tonguestones are often found conglutinated? Speaking blindly, I should expect those
which are dug out of the soft marl to have a high degree of poison-repelling
virtue, and the others to have little or none. You can be sure, however, that
either kind will be equally capable of puzzling many a noble intellect. [63] I shall
leave it there, so as not to bore you, and for the same reason I shall not extend
the discussion to fossil unicorns, ammonites, elephants` tusks or other bones,
asking whether it is because they are petrified, or because they may have been
calcinated by spending time underground, and so become capable of repelling
poisons thanks to this, as it were, maceration.
But that's enough of other people`s craft. I shall now briefly consider the
difficulty you raise in your letter: ‘What are we to say of the Tongue-stones of
France and Germany? That in the places where they are extracted, as in Malta
and elsewhere, is found a species of marl, or bole, which has the virtue of
Lemnian earth50?’ I might say that not only Tongue-stones but also bones,
vertebrae, and countless other things are found together in the marl, and that it
is absolutely untrue that nothing is found in the boles except Tongue-stones.
Secondly, I do not always see the Tongue-stones buried in one and the
same bole: I have some that are surrounded by fine sand, which makes up a
good strong stone and is certainly not marl; and others conglutinated with
coarse sand. In other words, [64] it is not a dogma that Tongue-stones are
found in boles, or marl; yet it should cause no surprise if we see some in marl

as a matter of chance. I would certainly say that those from the marl are more
valuable, clean and complete, and are therefore sought and collected by
commercial diggers; perhaps also because of their superior virtue. To my mind
it is less far from the truth to say that they were preserved in the marl and so
acquired more virtue than elsewhere (if that is the case), than to take it as a
miracle of Nature and allege that the marl actually generated the broken
Tongue-stones, broken bones and broken vertebrae. That, as I shall
demonstrate, is impossible.
I am not convinced by the sheer variety of things recovered from this
island, merely because we cannot relate them to other things in the sea or the
earth: it is most certain that we have not seen all parts of all animals. And it is
no argument to say, ‘I don’t know what to compare this with, so the earth must
have generated it’, because a very similar, indeed identical, thing may exist in
Nature but be unknown to us. Nor am I taken aback by the extraordinary [65]
size often attained by Tongue-stones - a whole hand’s breadth – because (as
you have confirmed) they are rarer than the other medium-sized and small
ones, which are found in huge numbers and with great frequency. It is logical
that these very large animals are less numerous in the sea, although it is true
that huge beasts swim about there; and so very few big teeth are found
compared with the medium-sized and small ones.
As to those little stones that are popularly called snakes’ eyes 51etc., I will
candidly admit that I did not set out to deny everything. In fact I had firmly
resolved willingly to concede that which I could deny just as readily as others
affirmed it. But having diligently and anxiously examined the matter, I saw good
reason to doubt anything that is claimed to have been generated in the ground.
It is manifestly wrong to claim these ‘snakes’ eyes’ as jewels or precious stones
fashioned on Malta by Nature. I am not satisfied with what you write, namely
‘As for the stones called snakes’ eyes, I cannot imagine [66] how they can be
identified by those who claim that all the bits of stone that are dug out of these
rocks were once animals, or petrified parts of animals.’ You, after all, are not
obliged to know all things; and fortune has given to me, rather than to others,
the ability to provide you with a satisfactory explanation. The little stones called
snakes’ eyes are quite obviously fishes’ teeth. Please do not be annoyed by this

conviction of mine! By briefly describing what I observed, I will make you doubt
what you have believed up to now, even if I do not actually persuade you. First,
immense quantities of similar stones, together with Tongue-stones, are found in
Sicily, particularly in Corleone. This shows that snakes’ eyes are not generated
only in Malta, by a miracle, or because its soil has some pure and poisonrepelling virtue. I say this because I have a great many of those from Corleone
embedded in tough, but sandy, impure and evil-smelling tufa which chanced to
accompany them with a few Tongue-stones and a lot of rubbish, for which
reason they are not pleasing to the eye and coloured, like the Maltese ones
(although they are very similar in shape), but ashy, black, and often [67]
stained. The difference in colour is unimportant: both kinds are the teeth of fish

- Sargo52, Orata53, Dentice54, and countless other similar species – all
endowed by Nature with a first set of teeth ending just inside the mouth, and
also a generous abundance of teeth, neatly arranged and disposed, well inside
the mouth. Their shape is exactly the same as the petrified ones of which group
they are part, as anyone can see with his own eyes. All the same I will
faithfully portray some of their jaws stripped of the flesh {Plate II, Figs I, II, III &
IIII} so as to compare their teeth with the petrified ones. Later on I will draw
more of the greater quantity and variety of the latter which I have been able to
collect from Malta with the help of many friends. I am happy to do this, not only
to show what I have seen, but also so that any eye can see from the drawings
how identical the elements are, so that all may comprehend the truth that I am
endeavouring to proclaim, namely that the stones popularly called snakes’ eyes
were once teeth, and parts of the mouths of Sargo, Dentice, Orata and the like,
which swim and are fished, in great numbers and variety, throughout the seas.
[68]
Seeing that I promised you candidly to admit every doubt in my mind, I will
say that if I have encountered a difficulty which might make me anxious about
what I see, it came primarily from an account that reached me via a revered
and most amiable friend. This person warrants such respect that, if I had not
reconsidered the ample series of very obvious truths which hasten to support
those who think the opposite, I would be persuaded and troubled by the
reverence which I owe him, and would drive out of my mind my most constant

resolution not to defer to any authority in this matter, however great, if I do not
entirely concur. Another objection was proposed to me in conversation with an
expert of such great intellectual eminence that he is universally deferred to, with
good reason, as the Sun among the planets that adorn the fair and delightful
sky of good philosophy. The first informs me that, when dissecting a human
body, he found a little snail, encircled by a polyp, in the left auricle of the heart.
He further says that on other occasions he saw two others in the succenturiate

kidneys 55 [69] of another body; and in Florence another similar one was found
in a poor man`s bladder. Hence he thinks that one should not reject the opinion
of those who claim that these shelly creatures can be generated in any place.
The second suggested the following conjecture. Let us assume, he said,
that the things we see confined in rocks far inland must have been, at some
time, in the sea. It must follow that they were carried there by the sea. In that
case, these alleged bodies ought to be corroded, disfigured and eroded from
scraping against other bodies over long periods before coming to rest; but we
see that they are smooth, polished and whole. Therefore it is much more
probable that they were all generated exactly where they were found. Now this
does present huge difficulties; but not such as to override the vast amount of
evidence and arguments in favour of the contrary, as you yourself will realise, if
you will lend a dispassionate [70] ear to the way I have argued it out with
myself. In fact this second objection will turn in my favour, and the first not
constrain us very much.
Let us therefore deal briefly with the second, before dwelling a little more
seriously on the first. It seems to me that the merit of this conjecture will stand
until we remove a vain and unconfirmed assumption that supports it. If we look
carefully at the disputed objects in discussion, starting with the Tongue-stones,
we will see that the teeth of Sharks, Dogfish and the like are sharp, very hard,
very smooth, and for all these reasons liable to slide away upon contact with
any other body that might damage and impair them. Secondly, I am not
assuming that they have been rolled over continually, for long periods, along the
coast, but rather that they were thrown up by the violent impact of an Ocean
swollen by Divine rage, seized and brought together by great surges of water,
and then randomly dumped, far inland, in great numbers together with animals

or their skeletons, and all the other detritus swept up by the same force. Now in
that case we should expect to find a large proportion of broken shells and
fragments. And that is exactly what we do find: [71] the number of whole and
well-preserved Tongue-stones is small, compared to the broken and
dismembered ones that are excavated from the mines. Moreover we must
consider which part of the teeth is most likely to show resistance to time,
destroyer of all things; and anyone in his right mind will affirm that it is the hard,
smooth crust, not the inside, which is a rather strange, moist substance, subject
to decay and annihilation. Thus, even if we concede the contrary argument that
the Tongue-stones, that is the teeth, get rubbed here and there, it is not hard to
conjecture – against this argument – that they are not found in rocks that have
been eroded and corroded by the alleged coming and going, because it is
undeniable that time could easily have undone the rest of the bodies once they
were stripped of that tunic which alone could preserve them – with the
exception of loose teeth, which were not affected, or those that were carried
along with animals or their skeletons, which, destroyed in the mud and crushed
by the heavy weight that must have fallen on them as the mud [72] solidified,
haphazardly dropped any part of themselves that had been shattered and dried
up. Thus we see great masses of bones, vertebrae, teeth, shells, turbinate
shells, sand, stones and innumerable other things in no sort of order, damaged,
whole, and broken, all lumped together. Consider, moreover, the reason (which
I have explained elsewhere) why miners collect Tongue-stones. They have not
the slightest desire to philosophise over them. They just want to get a good
price for them, and so they do not collect the disfigured and corroded ones,
only the whole, polished ones, because the former are despised and worth
little, whereas the latter are highly saleable and sought after for some imagined
virtue or other.
But why linger over this? We are under no obligation to show that all
Tongue-stones have been shattered by the motion imagined by our opponents.
Neither I nor others have ever alleged that I am able to satisfy everyone, even if
everything is put as they would have it. I will show them to whoever may wish to
see them: tongue-stones corroded, eroded and mostly decayed in the root,
tongue-stones which never had a crust, tongue-stones broken and tongue-

stones whole; but all very similar to, indeed identical to, the teeth [73] of
Sharks, Dogfish and the like. I will also submit to scrutiny any number of
testaceous shells excavated from rocks and mountains. I cannot bring myself to
believe that these shells behave in the same way as teeth, because the former
are light, floating bodies which readily yield to any kind of force, however small,
that we might imagine the water exercising upon them. Consequently they ought
not to show any signs of damage except from weight and humidity. And indeed
almost all of them are crushed and stripped of their spines; and ligatures are
loosened, because, being membranous, they deteriorated easily in the damp
mud. Now, if all this tells in my favour, it is time to move on to the difficulty that
was raised before the one just discussed.
At first sight it seemed to me monstrous to say that testaceous shells are
often generated in the entrails of a human being. I found the idea all the more
disturbing in that I could not possibly doubt a story told to me by a man who is
the epitome of sincerity. But after due consideration I realised that if one
superficial conjecture is removed, it is no obstacle to us. I have approached the
fact in two ways: either we assume that these snails were actual animals, [74]
or we assume that they were bodies similar to such shells, generated in these
parts of the human body. I do not think that either forces us to change our
opinion. Let us come to the practicalities. If we affirm these snails are actual
animals, this is not really relevant to our case, because I know that by means
unknown to me and perhaps to others, and by many and various accidents, any
number of strange seeds can penetrate our entrails, and if they find no
impediment to the normal development of their kind of seed, they can progress
and present us with oddities very like those reported by the celebrated Thomas
Bartholin in one of his Centuries [of accounts of anatomical rarities],56 in which
we read innumerable accounts of the rich variety of animals that have been
seen in human entrails. This, as I have said, is not relevant to our argument. My
main contention is that all the shells that we find petrified in the earth were once
real live animals. Whether they were generated there, or generated in the sea
and then carried there by it, is a different problem, which, as I have outlined
above, can be clearly resolved by observing the places where they are seen. To
this we can add so many other congruent arguments that our [75] senses and

intellect are entirely satisfied, as I will soon show.
For the moment, I intend solely to oppose the broken, dismembered, and
frankly deluded generation of those who insist that Nature has been playing a
joke as fantastic as their own thinking. I, however, shall continue to think that
these snails are not animate, but are stony configurations produced in the
places already mentioned, or elsewhere. We have four of them, all snails: none
is a shell or a sea-urchin, or any other such shape. They are all, in fact,
turbinate shells and so I can see, albeit from afar, how easily chance could
have put them together and show us innumerable others of similar shape. I am
not very well acquainted with the smallest parts or substance of man the
microcosm; nor do I understand all his passions enough to speak freely of his
composition. The human exterior is task enough for me, and I consider that I
have done my duty if, from time to time, I have contemplated man stripped of
his top layer, so as to comprehend the necessary sentiments that must be
expressed in the drawing of figures. Taking all this into account, [76] I will go on
explaining my ideas – such as they are – as best I can, and with examples
familiar to all, so that I can at least make myself understood.
I observe that these (so to speak) membranous bodies recoil, wrinkle and
curl up very readily at the slightest touch of heat. I think that the same might
occur in any part of our body that is well supplied with membranes and salty,
chalky, liquid humours. The membranes dry out, and so curl up more and more
easily; just as easily, the humours are reduced to the appearance of stone; and
this reduction then poses us a pretty riddle. But I will move on, saying only that
if we find all these snails, it may be because they were put together as I have
suggested, or there may be another, better explanation. It is certainly not owing
to the same joke of Nature (to borrow the word used by our opponents) as
formed such a vast and varied number of bodies in the rocks and mountains,
precisely like those in the sea. Nor can I believe that these snails have the
pinpoint exactness and accuracy of shape as we relish in a turbinate shell, that
is, the shell of a sea snail. [77] And if these snails had been produced by the
same jesting Nature as generated all the other bodies, surely Nature would
have gone on behaving erratically and would have joked differently in the poor
man’s bladder than elsewhere, showing us a pair of clams, half a crab, a

Dogfish jaw, or a nice fish, since there was plenty of room for it. Lord! One
might as well say this:
We have seen in the human heart a stony body resembling a snail.
Therefore porcupine-fish, sea urchins, vertebrae of big fish, fish, mussels,
clams, turbinate shells, corals, and starfish both fistulous and ligamented,
crabs, and teeth of assorted shapes – all of them, [along with every other
thing in the sea] are generated inanimate in the rocks and mountains
because Nature is in a joking mood.
as say the reverse:
All this vast number of petrified marine bodies which we see inland were
certainly animals; but that little snail-shaped thing in the human heart was
composed at hazard as a joke!
The latter is perfectly obvious; the former is beyond reason. ‘Suppose that a pig
forms the letter “A” in the dirt with its snout, should we take that to mean that it
could go on to write Ennius' Andromache?’57 [78] Anyone whose head is not
stuffed with fantastic ideas will reply: absolutely not.
Therefore, while I am thinking about it, let us reject the empty chatter of
those who carelessly assert that they have seen little shells and turbinate shells
that were quite soft, and some bigger ones that were so soft on one side that
they could be dented by a finger nail, but stony and solid on the other, as if they
were hardening, and slowly but surely perfecting themselves once they had
grown to a good size. This sort of nonsense leads to the presumption that if you
happen to see some petrified animal, it ought to be complete with its shell;
otherwise the whole thing is a mere production of the place where it is found.
These words of Francesco Calceolario, agreeing with the famous Girolamo
Fracastoro, should suffice: ‘The reason is that the flesh, which was by its own
nature soft and made to shrink, once covered by a great quantity of earth soon
solidified into stone’.58
That ought to quell any doubts. Nonetheless I want to refer the dispute to
the inquiring eye and bring it to a close. I can show one and all a very hard
stone, composed of various shells, turbinate shells, scallops etc. Quite a few of
the shells give the misleading impression that one can distinguish every part of

[79] the animal inside. This is because chance brought the closed shells
together in this chaotic combination and prevented the intrusion of mud, which
would have rotted all the soft substance; therefore the form of every part of the
animal was preserved. This is a not an unusual sight, I have seen the same
thing more than once in various stones. This raises the question whether the
former conjecture is a falsehood, or merely stupid. In the sea there are species
of shellfish, some very small, some quite large, which are very thin and soft and
so liable to corrosion and calcination on dry land, rather than to petrifaction. The
latter frequently happens, even to the strongest turbinate shells, shells, sea
urchins and teeth, all of which can be found petrified in many places in these
hills - even very small ones, whether whole or in pieces, according to how
chance impacted and crushed them; whereas in other places everything is
mixed up: some bodies are decayed and corrupted into something resembling
chalk or lime, owing to some [80] salty and corrosive humour produced by the
terrain. However, I have observed that the forms produced by decayed or soft
molluscs, sea urchins etc. turn into very hard stone. Evidently, therefore, it
would be madness to believe that stone-generating Nature first shapes the
interior model out of solid rock, and then arranges the bizarre generation of
shells, so that both grow little by little, and there is no mistake in the formation
of the shape, and thanks to even greater diligence, they mature first on one
side and then on the other.
Another example, so weak that we can ignore it, is date mussels59; or we
may wish to follow Johannes Goropius and others and call them ‘long hoods’.
This argument is adduced by many (shall we call them inquisitive researchers or
indiscreet falsifiers of the truth?) concerning the objects shown to us by Nature.
They could observe with their own eyes the opening through which the animal is
inserted into the stone; but they ignore it – on purpose, maybe, so that they can
exercise and deploy their own weird imaginings, and appear to credulous folk to
possess such penetrating intelligence [81] that they find it insufficient that these
little creatures simply burrow into rocks: they have learned Nature’s secret
ways of generating them! In fact, every common fisherman knows more about
this than all those wonderful philosophers. Often I have had some fished up,
and I clearly remember the fishermen coming up with a specimen loosened

from the rock: before detaching it the fisherman would reckon up how many
mussels ought to be retrievable from the stone. Thanks to my insatiable
curiosity, I realised that the fisherman could work it out from a few exterior
holes. To assure myself more fully, I took a hammer, broke the stones into
pieces, and recognized the opening which led to the animal`s dwelling. I
showed it to an excellent and very learned man, who had been misled by his
former adherence to speculation, and it astonished him. Long afterwards I saw
with pleasure that the same observation had caught the eye of the very
accurate Fabio Colonna, who writes: ‘We observed that in the hard shell of
molluscs, within a certain cavity, a small aperture was barely discernible from
the outside.’60
I therefore conclude that ignorance of this history [82] arises either from
scanty, thoughtless reading, or from a lack of curiosity, or from obstinacy. Even
if we concede that it is generated and grows in the heart of a stone, can we
then deduce that part of an animal’s shell, a tooth, a vertebra, or any such
inanimate object can be similarly generated? That is going too far. The whole
question can be satisfactorily answered with a few words from the same
author. At a stroke, he will show the vanity of our opponents, provide an
argument in my favour, and demonstrate that people who claim that inanimate
testaceans are generated among rocks and mountains are sick in the head. Of
the date mussel, he says:
It has never been observed to leave any impression of its shape, or any
furrow or line, in the rock in which it lived. In fact it could not, because the
test at the end which opens is softer than the rest of the shell in all
testaceans, and cannot apply any force to the rock so as to penetrate it.
No half tests, or part tests, or spontaneously produced fragments thereof,
have ever been found in these little holes; nor a whole test bearing
evidence of compression, cracking or breaking of the rock. Scarcely any
of those found in the mountains, or other places well inland, are whole.
[83] In my opinion, only someone who is not merely ignorant of natural
science, but out of his mind, could suggest that a fragment, or half, or the
entire shell had been spontaneously produced in exactly that size, or had
somehow been generated inside the rock, when it is so welded to the

rock that it can scarcely be extracted, and not be whole; or, having been
extracted, could leave the clear imprint of its own wedge-shape.61
Therefore it must be acknowledged that these shells, turbinate shells etc. were
not born in the rocks: they were pushed, gathered, squashed and piled up in the
mud in those places in which we see them, and before the mud hardened, it
received a most exact impression of every part of them.
I will conclude by saying that the counter-argument put to us is patently
false, supported by occasionally seeing some shell that was thin and tunicate,
from which it was possible to separate a great many very thin layers, almost as
if its shape had been formed by the accidental coming together of the
substance, layer after layer, so that we marvel at such clean and subtle
generation entirely from rock. Once again I say that it is [84] blind folly not to
realise that it would have to start with another, perfectly composed stone body,
already in that shape, over which many fine layers were laid down so as to
produce the alleged configuration. What a hallucination to affirm that it was all
due to chance, or to some subtle generative virtue composing Nature’s jokes
and shutting them up in rocks! What piffle! These shellfish lived in water and
then rotted: a joke of time, not of Nature. These shapes, configured in the
hardest rock, were once soft mud, which received an impression of the shell, as
I have proven more than once. Anyone who examines similar bodies freshly
pulled out of the sea will realise that they are made up of very thin tunics62 one
on top of the other. Thus he will not be very surprised to see the same ordering
in half-shattered and calcinated fragments, which ought to make the thing
obvious, since they are thinned down and lacking the fluid needed to bind the
tunics closely together.

Now let me return to your rejoinder concerning the great quantities [85] of
Tongue-stones that have been collected in several parts of the world: the
Dauphiné, Guyenne, Deventer, and most importantly, Malta and Gozo. You
begin by assuming that at the time of the universal flood only terrestrial and
winged animals perished. This produces a snag: how was it that so many
Sharks were killed at a stroke, in such numbers that so many parts of the world
are covered just with their teeth? To all this you add a most worthy observation:
round about (we are speaking of Malta), i.e. on the nearby coasts, it is
impossible to find a single one of those teeth that exhibits the randomness
claimed by others. I reply that the Doctors of the Church disagree widely over
how God set about drowning this world. Since it is undeniable that the flood
water rose fifteen cubits above the summit of the highest mountains, we can
calculate how large a circle was traced by the surface of the waters, and hence
their volume, which in many places must have been greater than the globe of
the earth. Hence people have searched for places where the swelling waters
might have descended or gushed, and where, [86] when subsiding, they may
have found a suitable bed, as assumed by Oleaster, Eugubinus [Agostino
Steuco] and others, who insisted that they were unleashed from the Firmament.
Doctor Cornelius a Lapide,63 seeing the great quantity of waters that were
needed, argues that they were fermented and distorted by Divine rage. He then
stirs in air and water, and thus calculates the enormous surface area of the
waters, drawing on those of the Sky, the Firmament and the abyss. If you are
determined to agree with this notable Theologian, you could say that that most,
if not all, of the unfortunate fish must have died at that point: they were not
accustomed to waters of that kind, nor to the agonies of indigestion that they
must have suffered from feeding on the vast numbers of miserably drowned
corpses, nor to the rest of the filth that accumulated in the waters. But you will
not believe that! I will therefore put it thus: I do not think that all the Sharks and
fish died at a stroke, and I do not think that all the teeth were Sharks’ teeth, but
rather those of various animals and all the different species which swim in great
numbers in the sea, and whose mouths Nature equipped [87] with an
inexpressible quantity of the most diverse teeth.
If you had really thought this through, you would certainly have been

convinced that few animals were needed to enrich many islands, not just Malta,
with precious Tongue-stones. Moreover, all the things that are dug out of the
land and tufa of Malta represent (as you will read later in this letter) species
that occur in almost infinite numbers; so it is not surprising that we find so many
Tongue-stones, or rather teeth of that sort, along with seashells, sea urchins,
vertebrae and other stones. All this stuff can either be seen in plenty in a single
animal, or derives from a marine species that outnumbers the very grains of
sand. What is more, the World is Ancient: the Authorities speak of many
different inundations; and I do not think that when God created Malta, along
with everything else, it was in the form that we see today (as the Reverend
Father Athanasius Kircher would have it64). At first it was not much above sea
level; since then it has several times been eroded, down to the shape which
now delights the curious.
Again, I reckon that the detritus in the sea, united proportionately with
colossal amounts of mud, could have produced a hundred islands such as this
one. [88] We only need to imagine what could easily have happened and is
reported by the most weighty Authorities (whom we are bound to revere); or
what is certain, i.e. the universal flood.
This would not in itself explain why Tongue-stones are found only in Malta,
and then not on the coast. I remember asking myself that question when I saw
the heap of striated shells at Musorrima (as previously explained): I was
astonished that not one cropped up in the environs, though they are little larger
than an Island. The same thing happened when I saw, on almost all our highest
hills, heaps of seashells, piedi di porco 65, piedi di capra66, sea shells, turbinate
shells, rods, sea urchins, and innumerable other things (as you will see) up in
the mountains three miles´ walk away from the sea: to be precise, on the road
to the Madonna of Buonviaggio. But, as far as I could tell, I always found a
mixture of things in these heaps, even if most were of the same species. It
therefore occurred to me that not just chance, but also the quality of the shape,
may have played some part in what [89] we take as a marvel: chance might
have determined the locations, creating eddies within the great floods, and the
shape of the shell (or whatever) might have obeyed the clash and combination
of those eddies.

Let me explain. Say that we take a quantity of eggs, eggshells, straws,
pebbles, seashells and other variously shaped objects, and deposit them in a
large stretch of water in which there are many obstacles that could cause
eddies if disturbed. We then arouse a violent and irregular surge in the water. It
crashes into the obstacles and swirls around in several places. Without doubt,
once it settles it will deposit most of the objects that were floating in it,
according to their shape. Thus they will not only be collected together by the
swirling waters, but also dropped in layers here and there, depending where
the eddies chanced to occur.
This brings me to a very important matter. Please think it over for love of
me, and grant the difficulty of it; for the moment I shall only say that it is a weird
idea of mine which came to me unexpectedly and which has not yet been
supported by the necessary evidence. [90] On the other hand, I do believe that
if we do not see Tongue-stones on the nearby coastlines, it may be due to the
diversity of the terrain, which in Malta is suitable for preserving them, but
elsewhere consists of loose sand that is likely to consume them, especially over
so long a time. Or perhaps it was because teeth are heavy objects and so
came to rest on the seabed before the others, and that is why it is hard to find
them here among our hills. We do see all sorts of things that float easily, as in
Malta, but very few teeth. For all my assiduity, I have never found more than
five {Plate XIV, Figs 1, 2, 3, 4, 5}, three of which are mere crusts lacking inner
substance, instead of which they are full of light and insubstantial marl. By
contrast, in Malta, which is flat and low-lying, it is simple and requires little
effort to penetrate the base on which the heaviest bodies were the first to come
to rest. This seems to me very plausible; and perhaps I may briefly also
acquaint you with my opinion, which is by no means despicable. I am almost
certain that I could find fishes` teeth at the base of one of these hills, [91] just
the same size as these. For the moment, let us assume the following
explanation: that the same cause which brought together the striated shells in
Musorrima, and the shells, sea urchins, small rods, edible mussels and
countless other things in the hills of Messina, but not elsewhere or in the
environs, also wore away similar things in Malta, but not in Sicily. This is hard
to refute, and I will use it as a good argument on my side. If the Tongue-stones

of Malta had met the same fate as the other things at Musorrima and Messina,
and it is (as you will see) pig-headed to say that the latter were born in the
earth and the rocks, then the others must warrant the same rational verdict.
Otherwise we will just have to go on speculating on why, in some places,
Nature may generate not just stones similar to sea creatures, but real animals,
and shells of marine animals on the highest mountains.
My opinion, which is shared by others, is much helped and almost proven
by the very argument put forward to demolish it. The diversity of shapes that
are seen in Tongue-stones – many being serrated, many others sharp-edged
and smooth, others again arrow-like or triangular – cannot be used to support
an idea contrary to that inherent in [92] the Tongue-stones themselves. They
should not all be assumed to be Sharks’ teeth; rather they are the teeth of
various different fish. You can verify much of this using your own eyes, and
confirm it with such evidence that no one will ever again be able to read or
observe that absolutely all Tongue-stones were Sharks’ teeth: they were the
teeth of various fish, or, to put it better, very similar to the teeth of various
animals. I will add, however, that Nature made stronger ones in the mouths of
various kinds of Dogfish: {Plate I} arrow-shaped, smooth, sharp-edged, and
even curved, as I have seen more than once. If, on occasion, we cannot identify
certain Tongue-stones with actual fishes’ teeth, I believe it will be our own fault,
because we do not know what kind of animal they belonged to.

Now, if the diversity of Tongue-stone shapes is not much of a problem for
us, we are even less impeded by the disorderly way they lie in the tufa. We
see medium-sized ones here, many small ones there, and a few big ones
elsewhere, which proves that their position is accidental, a random mess. We
see {Plate III, figs I & II} one with its root pointing upwards, another sideways,
another upright; any number are broken, and they are all inclined differently,
which shows for certain that they were not [93] born in the so-called mines. If
they were, they should at least be found always with their roots at the bottom
– unless we judge that Tongue-stones are quite different, growing in a way
that does not correspond to anything else that is generated and grows in the
earth. But steady on! I now find these words coming back to haunt me:

What best proves my point, however, is the fact that you are much more
likely to see the tip or side of a Tongue-stone sticking out of the rock than
the base. A sort of root can clearly be seen emerging from the base,
which is sometimes longer than the Tongue-stone itself, the substance of
which becomes gradually more indeterminate and deteriorated as it goes
into the rock. Now, if these are Sharks’ teeth, what is this root that is fixed
into the rock?
Actually this is a fallacy, from which we can easily free ourselves if we do not
rush to believe what we want to believe, and abandon our attachment to
preconceived opinions. If the Tongue-stone (i.e. the tooth) is more firmly
attached to the rock by its root, rather than its side or tip, this is very obviously
not because it is sucking up moisture from its mother in order to grow, but
because the entire surface of the tooth, being smooth, shiny [94] and polished,
could not be embraced by and united to the matrix as could the root, which,
being more spongy and porous, gave the mud enough space and opportunity to
cling to it more strongly at that point. Nevertheless anyone with any sense can
see that the very end of the root is visible: it does not vanish into the marl –
unless my own eyes are deceiving me. Now, occasionally we see a Tonguestone whose root is longer than itself: does that mean that Nature had intended
to propagate this buried seed and make a bigger Tongue-stone grow from it?
Why should we not believe that all this happened in the animal`s mouth, all parts
of which are incontrovertibly made of living matter? Later I may be able to show
that teeth similar to the Tongue-stone that was sent to me are found in living
animals. For the moment I shall confidently assume that in the dentition of
many animals, the part of the tooth that is actually inside the jaw is bigger than
the part in the mouth.
I admit, however, that I found much food for thought in your note enclosing
‘four small Tongue-stones {Plate IV, fig. I} with two [95] rudimentary ones
grown together […] and let me tell you that I never found similar excrescences
that were any larger, because, it seems to me, their virtue is lost’ – as if the
generating vigour, having made its main surge in the first two Tongue-stones,
started to diminish, so that the following ones got progressively smaller and
lighter. A most refined argument, and for some time I remained in doubt.

Indeed, I would not have said ‘no’ to it if I had not come across the dentition of
the fish known to us as the Colombina, or Vacca, which is a species of Dogfish.
I observed it with the utmost wonder, and preserved it with no less diligence, to
save you the trouble of speculating about a matter which can be fully
understood at a glance. To that end I am sending you part of the animal’s
jawbone, both so that you may enjoy the outlandish things born of Nature, and
also to persuade you that she forms these things not in the earth of Malta, but
in the mouths of living beings. Nature is never weak and never tires of her great
operations: she is forever vigorous and provident in all things, which of course
includes the production of this type of dentition. If I have the time, I will finish
with a drawing [96] to show not only the entire head {Plate XXVII} but also the
whole fish {Plate XXVIII}, which may not have been described by the
Authorities, or may not be circulating accurately at present, which certainly fits
the above-mentioned animal. If you must speculate, please speculate on the
best use of all these serrated edges – for that is what most of the teeth look
like, though the number of serrations is very varied, since the same mouth
contains teeth of various designs, some of which have more points than others
{Plate I, fig. VII}, as you can see from the examples in Plate I. This should
persuade you to reconsider your ideas not only about the quantity of Tonguestones (to use your word for them) attached to the same root, but also about
what they are. My senses tell me the true, simple and indubitable story: before
they were petrified they were teeth of Dogfish, and of a species which, apart
from a certain bizarre quality in the design of the teeth, corresponds exactly to
all previous studies of Sharks and Dogfish.
Let us also discuss Tongue-stones with the revered Lord NN: 67‘On top of
that, [97] Tongue-stones are clad on the outside with a crust that is different in
colour and in substance from the inner material. They ought not to have this
crust if they were once teeth, because teeth are uniform in substance within
and without, and if they had been petrified by the same kind of marl both inside
and out, they ought to have a specific and distinct outer crust.’ These words
made me review my own experience; but the latter disproves what the speaker
believes, or at least proposes. Having broken open many un-petrified teeth (I
will send you some of them), I realised that they all had the characteristic outer

crust, which serves as a skin to the inner substance of the tooth. In many
specimens it is of the same bone, but more aqueous; and in others it is, as I
have said, very soft. I have nothing more to add, except that little account
should be taken of the colouring, since there is an infinite number of ways in
which the external part may be more or less stained or heavily coloured. This is
not true of the roots of Tongue-stones, where both the petrifying humour and
the colorant could act more freely because this part is more porous, lacking an
outer crust, and almost all of the same colour, unless it is stained here and
there by the surrounding marl. [98] ‘Finally,’ you write, ‘we come to the shells,
turbinate shells, bones, vertebrae etc., which seem more obviously to be similar
things, but petrified.’ As far as I can see, there are two obstacles to your
acceptance of what that most trustworthy of the senses – sight – is telling you
so clearly and simply. First, the sheer number of Sea Urchins; secondly, the fact
that there are so few similar Sea Urchins, or rather sea potatoes68, in our own
seas. I will resolve both difficulties. Even if sea potatoes are very rare, as
Imperato and Mattiolo would have it, why should that trouble us? It is enough
for me if they are found in Nature. Moreover, we may assume that sea
potatoes are as common in other seas as Sea Urchins are in ours; and in point
of fact, sea potatoes of just one species, the most beautiful one, {Plate IV, figs
II, III} are so numerous that I have had hundreds fished up in less than an hour
from the Port of Messina. If, as I am contending, all this has been caused by a
momentous upheaval, we cannot imagine anything that would be more easily
carried along than Sea Urchins. Another argument in our favour is their habitat,
that is beaches: since they are not as heavy as other things that might be
expected to come quickly to rest, [99] and are of a shape more likely to float
about, they spun on the waters and fetched up on the coasts of the island in
great numbers – almost all of them, apparently. We shall discuss this further
below.
Now I shall turn my discourse aside in deference to your taste. I have to
admit that I find the beautiful and subtle work of [José Antonio González de]
Salas capricious rather than true. Of course I believe in the great flood, as
related by Moses, and that the waters covered everything; that ‘The waters
receded from the Earth’, 69 and that ‘On the first day of the month the peaks of

the mountains were seen’70 – which means the peaks from which the dove
could find and bring back ‘a green olive-branch in her beak’;71 that is, the
mountains that remained mountains as they had been before. This is not a
fantastic hypothesis: it is the truth. I would be doing a very bad job if I were to
abandon this truth in favour of Salas’ imaginings.
Please do not accuse me of failing to support my opinion with arguments,
because I am so adverse to capricious extravagances that it pains me to see
you [100] accept the lightweight and fantastic opinions of those who proclaim
and maintain that the mere outer shells of marine animals can be generated
inside of rocks, or by the virtue of the stars, or by sea waters impregnated by
some sort of Ostracoderm. However, I think that what Agricola says is plausible
or could easily happen, although I have never seen it myself: that he saw toads,
snakes, and even dogs in stones, as William of Newburgh claims. ‘And,’ you
continue, ‘it may well be that they were petrified there in course of time, but that
does not satisfy me in the least’ - why? – ‘because we should still be finding
similar living animals right inside the rock.’ Not so! It is enough if they are to be
seen alive in their underground burrows; subsequently they somehow became
trapped there, died there, and were petrified there. This fulfils all the criteria,
and they ought to have no obligation other than to testify to their own
misfortune: to have fallen victims to some accident that conglutinated and
amassed that bolus of mud along with them, and turned the whole mass into
stone. Now, elsewhere you do not deny the fact of petrifaction, for you say:
But I do not therefore intend to deny [101] that animals, wood, bones,
shells, and the like really are petrified in some parts of the World, where
there is a petrifying secretion that insinuates itself into their pores. The
original substance then corrodes, or rots away, and so they are entirely
turned into stone, preserving only the original shape [but with this proviso]:
although I consider this to be very rare, and it does not account for the
vast numbers of figured stones 72 that are dug up on this island.
You would not think it such a rare occurrence if you were to cast an eye over
the innumerable accounts chosen and collected together by the abovementioned Johann Daniel Major and by Philipp Jakob Sachs73, since both
Authors have compiled a very extensive Index of the weird effects of

petrifaction. I need only say that Nature can and does habitually work in this
way, and I cannot imagine how her activity could be prescribed or limited.
Actually I think that it takes as much effort to petrify a shell as to petrify a
mountain, once she has given the instructions for doing it to her servants,
Accident and Chance. I do not know whether, when the latter embrace
something and start to turn it into stone, they have any discretion [102] to
petrify part of it and leave another part un-petrified; and so I do not know how
to satisfy your desire for proof that something which is now half stone, and half
preserved unaltered, was once a collection of seashells or something of the
kind. All I can say is that in many places, which have not the means to turn
things to stone, they all remain un-petrified, while in places that do have the
means, they were petrified, all as part of the same phenomenon and at the
same time. And perhaps I can console you, not just with a few little petrified
shells, but also with others of which only part is petrified, some with the animal
inside (a very rare thing), all encompassed by the hardest stone. Thus I can at
least support my own opinion, having cast justifiable doubt on the opinion of
others.
I will speak later about bones, vertebrae etc. Let us also say something
about turbinate shells and bugardie, but not about what they are, because I do
not doubt in the slightest that they consist of the shells of real turbinate shells
and bugardie. Rather it is about your question: ‘Why are black and ashcoloured shells, [103] and turbinate shells of the same colours, found only in
clay, and not encased in rocks like the white ones?’ I reply: ‘Because, as I have
said, the ones we see in clay are not real turbinate shells or shells, but moulds
of them, whereas those we see in rocks are the shells of real turbinate shells or
shells, firmly fixed in their original form although turned into stone.’ This is clearly
demonstrated by one of the turbinate shells you kindly sent me. It has a spiral
shape, and although it could not defend the crust within which it lived, it
preserved (in petrified form) the part that was inside the spirals, which were
themselves encompassed by mud that subsequently hardened into stone. I
believe that you will not doubt any of this, especially as, even if other people
have somehow decided that Tongue-stones grew from their own roots,
bugardie, and turbinate shells cannot have done so: you can see that they

have been loosed from the hard stone, and now lie about higgledy-piggledy on
the soft clay. Unless, that is, we are to suggest that they grow like the big
bugardie (which are neither rare nor fantastic, because I have seen actual
shells, and can send you some casts), owing to some internal virtue [104]
which ferments and swells – or I know not what else. But I do not believe that,
because using my own judgement I can adduce proof for the thing, and for how
easily chance could have brought it about, as I will show later. I will therefore
say that what you call turbinate shells and bugardie have always been the size
in which they were shaped by real shells of real animals, and were never
anything other than what they are today: stones shaped by the external form.
Now who can really believe that the soil of this island did not petrify and
preserve, but rather generated the Tongue-stones, or rather teeth of many
different animals, Sea urchins, bones, vertebrae, and so many other weird and
wonderful things? Who can still assess things on the basis of over-subtle
sophistries or mere feeble conjectures, when there are so many good, sound
reasons to support the contrary opinion? If my reasoning is weak, it is only
because of my own temperament. Whenever I could back my opinion with the
authority of worthy authors, have I ever failed to do so?
But what am I saying? Is it not better to for us to take the trouble to
observe actual bodies [105] than to trot out authorities, when our intention is
not to show off our book-learning but to show ourselves to be lovers of a truth
that we have worked out for ourselves, rather than from the persuasions of
others? I think those others should seek fame and fortune by assessing crimes
in the law courts, rather than in philosophical controversies, where we should
not wish to find them. Those who really want to investigate natural things use
quite a different approach from those who plead cases in court. In court, the
power lies with the authority of texts, because they are full of laws that are
either good in themselves or are accepted by common consent. In philosophy
there is no Individual, however authoritative, who can contradict an eye-witness
account which clearly proves the very things that we are examining. Anyone
with any sense will be persuaded that a thing is so by the power of reason, not
because somebody else has said it is so. Therefore I rest content with the
conjectures, proofs and reasons suggested to me by even the most cursory

and tumultuous observation of the few things that I keep beside me, and have
great confidence in them, because they preach the truth to whoever is resolved
to believe the words of God rather [106] than those of men. If God ‘spoke the
word, and they were created’, we are advised by an erudite prelate [Giovanni
Ciàmpoli] that this tells us ‘what the acts of nature show us about the words of
God, and just as God must be set above man, so must an experiment (a simple
demonstration of things) prevail over all commentaries’. 74
However, the very simplicity of my choice may serve to support my
argument that there is no need to bring in many speculations, or many
supporting arguments, or a large number of proofs, if we merely want to
discuss what we can picture with our own eyes. May the truth come to the
rescue of anyone who is inclined to accept the idea that generation requires a
particular area of the seed to form each part of the animal: one portion for the
nose, another for the eye, the ear, the hand, or any other part! Could any sane
person believe that? Certainly not; the arguments against that fantasy are
powerful enough to destroy it, and it would require one to live in an insoluble
dispute, rejecting the most probable explanation, i.e. that the seed is equipped
with a kind of formative virtue (unless, with [Daniel] Sennert, we call it the soul
[107] propagated by the generating entity) that naturally disposes the parts of
the animal in their correct places, according to its species.
Equally, who can happily agree with those who think that a bundle of
similar parts have got loose and wander about here, there and everywhere,
endowing the Universe with the potential for generating stray limbs – a doctrine
in which they have such a superstitious belief that they are not ashamed to
believe the impossible? Even if we allow that there is a sort of universal seed
that shapes things like for like, forming whole marine animals on land and whole
terrestrial animals, or trees, in the sea, let us not claim that it can generate
parts of them! The seed of compound beings must of necessity produce a body
by natural progression, developing the animal’s parts gradually rather than by
jumps. The least, most elegant, most peculiar, beautiful and (dare I say) truest
Democritical atoms may be the source of wonderful effects in all of this, but
they are to be received with caution. It is credible that their coupling gives rise
to a principle of movement, and that by fermenting they produce an entire thing,

a complete animal or a tree; but [108] the idea that these atoms themselves
contain atoms which, either in a compound or outside it, can produce a leaf of a
given tree, a human limb, an animal tooth, a vertebra, a shell, a bone, is pure
fantasy. The production of such parts necessarily follows that of innumerable
other parts of the body, and they cannot exist independently, because these
other parts produce them. Let me explain. Suppose we grant that some similar
parts, or a clump of atoms, were able to generate, anywhere in the earth
where they happened to come together, an animal – let us say a fish – it is
certain that these atoms or similar parts should proceed, or try to proceed,
according to the same operative rules as are applied by other parts, or atoms,
that produce a similar fish in the sea. In other words, they would first form the
egg, and from it the animal; or from the outset a complete embryo of a little
animal, not a portion of it. Fabio Colonna75 is quite right to mock the credulous:
It is entirely false that bones are generated in the ground, as Pliny reports
following Theophrastus. Nature, as is axiomatic among philosophers, does
nothing in vain, but these teeth would be in vain: they cannot function as
teeth, nor can the shells provide protection, or the bones support any
animal. [109] Nature never produced teeth without jaws, shells without
animals, or individual bones (unless they are all together in the actual
animal, in their proper place); how can we believe that she would do so in
a place where they do not belong? Both experience and Nature teach that
bones originate from the same seminal excretion as the rest of the animal:
this applies as much to men as to all animals that have blood and originate
from semen, and even to some other species. How can they claim to find
semen in the bowels of the earth? Has it ever been attested? If this
happened, men, and animals like oxen, horses etc. would have been seen
to be generated spontaneously.76

Perhaps we should not insist too much on this identity, taking it rather as a
similarity and a joke on Nature’s part; even so we should not claim that the
production and essence of these things are identical. This will not do for us,
because if we talk about one thing being identical to another, we must
necessarily deduce that the same principle must have operated in both. I will
reply to myself that it was short-sighted of me to use a living animal as my

example, whereas the opposing side [110] is using atoms to persuade us that
Tongue-stones are created in the earth, almost as though they were a type of
jewel that was shaped by the inevitable coming together of tiny particles all with
the same configuration. But we do not accept that argument, and we must
return to our initial idea. If we consider how Nature produces jewels and salts,
we realize that she uses configured atoms to generate a body consisting solely
of such atoms. Thus a salt is salt right through; a garnet or topaz is a garnet or
topaz throughout; a diamond or ruby are diamond or ruby through and through –
that is, an aggregate of similar particles, great or small, comprising the body of
the salt or jewel. Of course they have a consistent shape, because they have
not admitted any other bodies to their company that were not homogenous.
That cannot be claimed of Tongue-stones: they are a kind of vegetable matter
that is composed of a range of heterogeneous particles in obedience to
whatever arranges their generation, and to the vegetable nature of composite
beings such as the Tongue-stone, whose crust and filling are made of wholly
different substances (and its root is different again), and which, like every other
part of any vegetable and sentient entity, embodies difference in itself. [111] I
can see that I will be caught out because I have conceded that if Tongue-stones
do not belong among types of jewels, they are at least among the ranks of
vegetables. But this precedes our argument that they are not, and we will go on
to show that Tongue-stones are parts that have been carried along with the
earth, but not generated in the earth. They must be, without doubt, fragments
of animals. I freely refer the case and the decision to this most candid Island,
which does not want any fake miracles foisted on it, because it is well provided
with the true and sound ones that Nature has abundantly deposited in it, as I will
show when describing some of its most beautiful medals, if it please you. Let us
give Malta a fair hearing, and if we then deceive ourselves, we will have only
ourselves to blame. She speaks truthfully to our eyes, telling us that Nature has
in no way generated in Malta’s marl any teeth, Sea urchins, bones or vertebrae,
as we shall now observe from the objects themselves.
It is manifestly evident that the Tongue-stones, vertebrae, Sea urchins and
bones were not born in the territory of Malta, but [112] transported to it. There
is real evidence and proof of this. Nature can accidentally produce flawed things

– an animal, a tree, a fruit. The first may be born lacking an arm, the second a
branch, the last may have a bad part in it; but Nature will always make up for
the shortcoming with some skin or crust, and will not expose to view the
defective or severed part, which is what ought to be visible if it had been torn
off or severed by a tool or by hand. That is quite certain; therefore the abovementioned jokes of Nature were not born in the earth for that very reason, i.e.
because when broken halves of Tongue-stones are found in quarries, they are
always flawed; the blemishes on broken bones always have a similar surface;
vertebrae always testify to their long-ago misfortune by exhibiting the place
where the lateral barbs were broken off. You may observe for yourself {Plate
III, figs I & II} and deduce that they were already broken when they were
lumped together in the rock or marl, and when they first arrived in this location.
Secondly, let us distinguish between fragments of rock that have not been
transported, and sand and stones that were broken, that is tossed about, by
the sea along the coast, or were [113] rolled about in rivers. We see that the
former are irregularly cornered and shaped, and the latter rounded, with their
corners knocked off; because as they bounced about they were easily reduced
by each impact until they became round, or nearly so. Now surely the encased
tooth {Plate V, fig. I} which I am sending you will convince you that it has
suffered the same fate as the other parts that were lumped together with it,
and at the same time. Do you not think that this tooth, isolated in the mud and
massed amidst the sand, condemns the opinion of those who think that it was
generated where we now see it? Can you doubt the evidence of your own
eyes, and think that its root is lost in the stone? No, no, Sir: this mass is a
compound of crushed, foreign sands, decayed bones, mud, and one tooth, and
all the evidence goes to show that they were brought together.
Thirdly, if we carefully consider the tooth shown here {Plate V, fig. II}, and
how it was affected by the enclosing marl, we can excavate from it a good
argument that it was not born there or grew there. Even if we imagine that such
a thing was generated in the stone, and that it could produce a secretion able
to delineate its own shape in the matrix, we still need to reckon with the idea
that as it progressed and grew it [114] would have to make a series of different
designs, each erasing the one that was made when every part of the thing was

smaller – if, that is, we do not wish to affirm that the matrix could have grown
along with the thing contained, which would be a truly remarkable achievement.
Here I refer to tooth A. Owing to some accident, either when it was
enclosed in the marl B or some time earlier or later, many cracks are visible on
its surface, towards the bottom, both lengthwise and sideways, from which
oozed some greasy and oily liquid which imprinted its every little fissure with
precise lines in the marl. The matrix shows no signs of any other lineaments of
any consequence lower down; those that are now visible have always been
there, and they always had the same cause. The original tooth always had the
same mass when it was gripped in that marl which later solidified. Except that it
was stained by the marl insofar as some very fine silt was incorporated in its
upper part, the base can be separated from the mass. In one part of this root,
or rather base, I discovered a substance quite different from the surrounding
matter: [115] it is the purest marl solidified into stone, whereas the root of the
tooth is obviously of porous bone, which is spongy, but more densely petrified.
Fourthly, we can make another, far from lightweight inference from the
teeth {Plate VI, fig. I} otherwise called Tongue-stones: the medium-sized and
large ones have a notch A low down near the root, proportionate to their size.
Now I have observed that the teeth of Sharks, and Dogfish and suchlike beasts
fit one on top of the other {Plate VI, fig. II} in such a way that the top part of
one side of the tooth always faces towards the inside of the mouth, and the
other part, which is flat, is always exposed to view. Hence, as the teeth move
(see above), the notch A is imprinted in the tooth above which stands over it,
and so on. We can also see the part of the root which must have been
embedded, and it too is porous; whereas the part of the tooth which I describe
as a notch caused by the movement of the tooth above is not porous. This is
also found in fresh teeth of this animal, because it stands out from the
membrane, which [116] encloses only the porous and crust-less root, and
hence is capable of absorbing the humour needed to grow and advance. And
this shows that the teeth buried in Malta first lived in the mouths of animals.
Fifthly, it is very significant that various different things are found massed
together in a group, and positioned by chance. We can see this in a stone
{Plate VI, fig. III} which is composed of teeth, together with some little rods

popularly called St Paul’s rods77, putrefied bones, and part of a striated shell
(the last was not however turned into stone, but is flaky, as is the nature of such
shells; this I discovered when I experimented with a small piece of it that had
broken off). Can anyone deny that they were all lumped together by chance
amidst the marl, just because others have failed to come to a definitive
conclusion about the rods? Will we deny our own eyes their virtue of providing
us with information, just in order to sustain an opinion? Is it not enough that the
little piece of sea-shell is a real sea-shell, and that the tooth is a genuine tooth,
the like of which can be seen in a Dogfish? {Plate VI, fig. IV} And if even this is
not enough, I promise to show you [117] very soon what these little rods really
are.
Sixthly, assuming that any rocky body can be generated in stone, I started
thinking about how it would grow. Let us assume that a body similar to an
orange has been engendered inside a rock. It could either grow all at once, or
little by little owing to some fermenting disposition, in a mass of rock of a
comparable shape to the orange. Could it grow from both sides, encircling the
two halves of itself until it had gone full circle and completed the appropriate
shape for an orange, embracing and enclosing part of the stone in which it was
born? What a crazy idea!
Let’s come closer to our topic. If we likewise assume that the Sea
Urchins were born in these rocks, how are we to picture their development
within them? Was there a seed-sea-potato that could only grow into a seaurchin shell, and which ran around the substance of the rock until it achieved a
perfect facsimile of the Sea Potato? I do not know, and I don‘t believe it, even
if somebody insists on saying ‘yes’. If it were so, it would at least be possible to
see the whole thing, in its correct shape, within a single piece of solid rock.
[118] I maintain that it isn’t. What we do see is a shell full of the same
substance as the matrix: witness the sea potato that I am sending you {Plate
VII, fig. I}. This is certainly the clearest and surest proof that could be wished
for by seekers after truth who do not feel bound to praise everything in their
own country down to the very muckheaps. It is quite obviously the shell of an
animal which got well daubed by the marl and was filled with it, after which it
suffered further outrages: as the marl hardened, it weighed on it and crushed it

up to the point when the matter inside solidified and was capable of preventing
a greater oppression. This is clearly shown by the numerous cracks, especially
on the sides labelled A-B and C-D. The pressure came from points E and F,
with the inevitable result that the surface A-D gave way to the surface B-C. The
latter then ceased to be contiguous, which makes it quite impossible to mistake
the whole for a plant made of stone. If it had been such a plant, even a tender
one, it ought to have been capable of supporting the mass above it. Seventhly,
please take a look at the mouth of a Shark or Dogfish. You will see that [119]
all the teeth are part of a pattern, such that one from the left jawbone cannot fit
into the right jawbone, because it would upset the arrangement of the teeth,
which all fit together and point backwards towards the throat, as I pointed out a
little earlier. This means that whenever we handle a tooth that is detached and
far from its proper place, we can say, without possibility of error, that this one
comes from the right-hand side, that one from the left. This applies exactly to
Tongue-stones from Malta and elsewhere. I have many that incline to one side
or the other, i.e. right-handed ones {Plate VII, fig. II} and left-handed ones
{Plate VII, fig. III}; this makes it quite clear that they were teeth, attached to
either the right-hand side or the left-hand side of the bottom jaw, or the reverse
in the upper jaw, in the mouths of Sharks, Dogfish, etc.
Eighthly, no less convincing is the stone {Plate VIII, fig. I} you kindly sent
me, which so elegantly represents the shape of a jasmine flower. The fact that
it has shed its matrix might have prevented me from recognising its complete
shape; nonetheless [120] I perceived that it consists of two platelets of
material, just like all other petrified testaceans. The way these two plates are
put together, forming a thin layer, disconcerted me at first sight: it did not look
big enough to have enclosed the animal. Having attentively re-examined every
part of it, however, I realised from the exactness and precision of the shape
that this body had certainly not been composed by chance, but rather
generated by Nature: it had been petrified after living out its life as a member of
the species of Sea Urchins. I thought for some time that the union of the two
plates, which, as I have said, made it impossible to see any space for a living
animal, had been caused by compression, but I was wrong. From another wellpreserved specimen from Malta, with its lower part encased in the rock and its

circumference perfectly intact, I realized that it was the shell of a Sea Urchin of
the same species. As Atheneus says in his third book, Aristotle believes that
there are very many species of Sea Urchins, and we must believe that there
are many of which we have no knowledge. [121] Even among those that are
familiar to all, however, there is an enormous variety: some are almost perfect
globes on every side; others are somewhat squashed at the poles (so to
speak), some slightly dented on one side and bulging out on the other; some
have many spines, some have few, some have fat ones, some have thin ones.
This applies not only to ordinary Sea Urchins, but also to Sea Potatoes, and
other species as well, if they have been given other names by other Writers.
By ‘Sea Urchins’, I mean all those that have spines; I am not bothered about
their exact classification. I observe that mother Nature has so designed their
internal workings that their shells and external features are divided into five:
either five sections, as in the simple ones, or (in all the others) a structure so
delicate that it looks like what you call a jasmine flower – at which I smelled the
sweet, sweet scent of Truth.
Now, having observed all this in some other petrified Sea Urchins {Plate
VIII, fig. I} now in my possession, among which you will recognise many not
[122] described by other Authors, I maintain that I am not standing in the way
of the truth when I conclude that the stone in question {Plate VIII, fig. I} was
once an animal. Its body, when viewed through a magnifying glass, is seen to
be covered in tiny teats: {Plate VIII, fig. IV} further evidence that it was
adorned with very thin spines. Even clearer evidence can be adduced. All Sea
Urchins are round, with the mouth perpendicularly beneath the highest point of
the body. You can see all this in another stone, {Plate VIII, fig. II} from which,
in my eagerness to come at the truth, I patiently removed the encumbering
stone and found the part which it obviously used for eating, corresponding to
the point of convergence of the lines which comprise the beautiful structure
above. Not content with that, I broke it in half {Plate VIII, fig. III} and, to my
amazement, saw the cells and offices (A) that the animal needed in order to live
and lurk. So artfully were they disposed in that small space that I could only
exclaim, ‘Oh how provident is Nature, how beautiful is the truth! Nature never
has been, and never will be, incapable of skilled operation; Truth is always

generous with evidence, so that anyone who does not recognize it [123] is
either mentally defective or guilty of impugning an acknowledged truth.’
For your satisfaction, Sir, here is a very accurate drawing of a white stone
{Plate XII, fig. I} sent to me from Malta, containing part of a jawbone with three
embedded teeth. I will make sure that it reaches you, so that you can
appreciate that it is composed of small stones, sea-shells, and a few of the
round teeth popularly called snakes’ eyes. The best evidence on my side is the
fact that it contains no fewer than three similar teeth with their roots firmly fixed
in a jawbone (A). Although the jawbone is petrified, the broken end reveals a
spongy marrow, unlike the outer crust which is of more firm and solid bone. This
is a splendid sight, because it confutes those who refuse to believe their own
eyes when confronted with opposing evidence. This stone is certainly a petrified

part of some animal, as anyone in his right mind will agree. Colonna78, inspired
by a similar piece of truth, writes: ‘…from its aspect, from its shape, and from
its substance: and I think that only a supremely unintelligent person would fail to
declare, on first inspection, that these teeth [124] are made of bone, not stone.’
All the more so, if they are not lacking part of the jawbone in which they grew
and were designed – by Nature, not by art.
Tenthly79: Here is one of those serpi di Malta 80 {Plate XII, fig. II}: not the
ones that lost their poison due to a miracle of the Glorious Apostle St Paul, but
those that are wrongly believed to have been turned to stone – which are
capable of poisoning the imagination of simple-minded people and driving out
the truth. Undoubtedly they were not snakes, but the casings of some sort of
marine worm, as rightly observed by [Ulisse] Aldrovandi, who illustrates some in
the Third of his Four Books on the Bloodless Remains of Animals: on Softbodied Animals, Crustaceans, Testaceans and Zoophytes. I have found them in
great abundance among our rocks, particularly in what we call the ‘dry’ part of
the Port of Messina, attached to the stones with such bizarre contortions that
they elegantly reproduce the many and extravagant twists of real snakes.
Hereabouts they are commonly called vetri di Mare 81, and I will show you a
drawing of some of them {Plate XII, fig. III}. You will see that they are of the
same species, and this similarity will help you understand the truth: those which
are now seen in the tufa were, at some time, thrown on to the land by the sea,

and left on the Island along with everything else we see there today. [125]
Finally, of all the many arguments that can be adduced, the beefiest,
which I consider more certain than any Mathematical proof, is this: the things
which a certain acquaintance of yours procured and sent me with the sole aim
of dissuading me, and proving the contrary argument to mine, so enlightened
me as to confirm my original idea. As I am not obsessed with any particular
opinion, the things that I found in these rocks showed me incontrovertible
evidence that the whole thing was a collection of foreign detritus that had
collected there in God’s good time; for He wished to leave signs of his justice
visible to us all around, and signs of the ease with which he can castigate
ungrateful mankind. He shows us in a thousand places that the sea is his
minister, obeying his directions even against its own nature, journeying over the
highest mountains, leaving evidence to confound anyone who does not believe
in the power of the Creator.
Thus we obtain both a reason to admire the power of the Omnipotent, and
the resolution (if any is possible) of our legitimate, [126] virtuous, and
honourable dispute, by carefully observing what the sea has left in the
mountains of Messina and the other places mentioned above, and indeed
everywhere. Let us begin by considering the quality of the site and its
composition.
Our mountains are, for the most part, composed of gravel together with
medium- and fine-grained sands. They are high enough to modestly overlook
the City, which they gently crown. The sequence of their composition is this: a
bed of gravel, surmounted by a bed of ordinary sand, over which is a third of
very fine sand. This order then repeats: more fine sand, then above it more
gravel, and thus in succession up to the top. All the beds of sand are horizontal,
if they do not dip a little towards the City and the sea; they are higher on the
landward side, I think because the base or bedrock on which these sands rest
already had the same seaward inclination. All of this is exposed in gullies made
by the torrents which are created in the mountains by heavy rains, leaving [127]
furrows – and a convenient way of discerning the above-mentioned sequence.
What amazes me is the fact that the sequence of coarse, medium and
fine sands is replicated over and over again. The obvious conclusion is that they

were compressed into the size we now see by blankets of extraneous matter.
My contention is that we can form a sound hypothesis about the way chance
originally composed these mountains if we embrace the advice, or rather the
commandment, of Solon, that second among the sages, as reported by
[Johannes] Stobaeus in his On things unknown: ‘Base your hypotheses on what
is known and evident.’ 82
This is an easy course because, drawing on our observation of how great
torrents generally proceed, we can obtain complete satisfaction. When they
are in full flood, they carry off everything they meet; but where they are able to
broaden out, losing the ferocity of their flow, they lay down and discharge the
bodies in the water which had been dragged along by its impetus, but in an
inevitable order: the heaviest at the bottom, the less heavy ones above them,
and above these the lightest. The same order will be repeated over and over
again, for exactly the same reason, [128] depending on the intervals between
rainstorms. This is my evidence for deducing that the matter which composes
our mountains comes from elsewhere: most certainly these objects were
deposited where we now find them, by some enormous inundation, whose
surges and periods of repose carried and dropped them, leaving its load over
and over again as it fluctuated.
This observation clouded my original explanation of why we can see
petrified sea-shells and sea creatures in the mountains. I used to believe that
they were generated in inland salt lakes, or rivers which, over the years, some
accident had caused to dry up; but further experience convinced me that this
idea is stupid and must be absolutely excluded. I confess that I was in error for
some time, because I failed to realise that it is wrong to think that rivers and
lakes could be home to Sharks, Dogfish, and innumerable other very large
beasts, whose desiccated fragments are now wedged in the rocks and the
tufa, accompanied beyond a shadow of doubt by corals, shells of all species,
Sea Urchins, and sea-porcupines 83 [129] of every sort. These animals and
plants are not native to lakes or rivers, as you will shortly see, because I have
made some specific observations that prove it. For now I will conclude that all
these things are foreign, for this reason: it is what I see, even if there are so
many philosophical questions that I cannot answer. I do not know how the sea

was able to reach so far inland; I do not know if this happened in the great
flood or in other particular inundations. Nor do I know if some day this ugly little
animal (in the opinion of some who consider it such and have observed it down
to the motion of its gut) got tired of lying on one side, so turned over and
treated its other side, which had been under water filthy with marine sea debris,
to a sunbathe. I do not know this; nor do I know how to find out; nor indeed do I
care. I know full well that the corals, shells, teeth of sharks, dogfish, sea
urchins etc. are real corals, real shells, real teeth: petrified yes, but not made
from stone. The composition of the terrain absolutely forces the idea on me,
and if I leave the path shown to me by my eyes, I do not see how I shall ever
arrive at any knowledge of the truth. Lucretius, as a partisan [130] of the great
Epicurus, assures me that my party is better than any other, in On the Nature
of Things, Book IV: ‘You will see that it is through the senses in the first
instance that we get a notion of the truth, and the senses cannot be refuted.’84
Let´s move on to the particular quality of the site. Not all the hills that
form these mountains are of loose sand: in many places they have been
amassed to the consistency of very hard rock, in others the rock is moderately
hard, and often of white tufa or impure marl. Everywhere, however, you can
see either the order described above, or layers of various compositions and
colours, all of them laid down horizontally.
Not all of them are full of shells and other remains, even when they are
very close together: they occur in fits and starts, now this hill, now that. This
confirms my previous opinion that they were thrown up by eddying waters as
they calmed down, so that the siting is random.
There are no springs there that might have petrified what we now see
turned to stone, as some people suggest. The idea that the place might justify
the theory of generation from stone is vanity, both for the reasons I have
already given, and from what we shall shortly observe, and because it is
directly contradicted by the numerous hills of loose sand. [131] These hills are
equally full of sea-shells, other shells and innumerable other un-petrified
objects, which would certainly have turned into stone like the others if the
matrix, or the nature of the place, had been conducive thereto. I can affirm this
after seeing that the firmness and hardness of each petrified body is

proportionate to its matrix. A sea-urchin petrified in tufa is not as hard as a seaurchin petrified in hard rock. Thus (as aforesaid), these bodies were strongly
petrified in some places but less so in others, and in yet others remained as
they had been from the beginning, depending on the nature and activity of the
place and on the kind of material that enclosed them. Therefore we can deduce
that the un-petrified ones would have turned to stone if they had not got into the
loose sand, whereas the hardened bodies in the rocks and tufas would not have
turned to stone if, like the others, they had chanced to be buried in dry sand
through whatever accident carried them inland.
I would like to give you a clear idea of both kinds as they deserve, so,
[132] in order to keep them apart, I am sending you some of each {Plates XIII
& XIV} in the best condition that their location could preserve them. I must tell
you, however, that this does not represent the whole number and variety of
species that I have found in these hills: I have chosen only some of the best
preserved and handsome ones, as I have done elsewhere. They will show you
that all the evidence is consistent, and that support for one and the same
argument reaches us from all quarters.
You will likewise receive some of the other shells which are dug up in such
numbers and variety in the mountains of Calabria {Plates XV & XVI}. Please
pay particular attention to certain stones, or rather certain petrified sea
creatures, that I have selected from the myriad objects dug up in the hill that
towers above the headland near the city of Milazzo {Plate XVII}, and kindly sent
to me by Doctor Giovanni di Natale, an expert of impeccable character and
exquisite taste, and a master of fine writing. You need not worry too much
about the three sea-shells – i.e. the single one, the one known as Concha

pictoris 85 and the, striated one 86 particularly as none of these striated shells
are to be seen, nor described by the Authorities. Look most closely at the small
[133] operculum of a sea-snail (Plate XVII A) known as a St. Margaret’s stone;
and at the petrified Millipore coral B. I consider it impossible that Nature, when
jesting in stone, could jest so accurately in all things, or behave with such
insufferable eccentricity as to make vast numbers of minute opercula and attach
them to petrified snails that lack them. I will say more about these little lids
later on; for the moment, let us spend some time on particular observations of

the things I have found in the hills of Messina, which may be worthy of your kind
attention.
I. It is a puzzling fact that in these hills of ours, which are quite high, we
see no big teeth like those found in Malta, but only a few small ones, or the
mere husks of biggish ones. We have already discussed the quality of the teeth
which are found in the mouths of Dogfish and the like; and you may recall that
they have a great many teeth in their jawbones which are hard only on the
outside; the inside is filled with a mucilaginous humour. Hence I think that what I
found were teeth that remained in the topsoil, because they are empty and light
and the [134] marl is soft and yielding, and this corroborates what I have said
about the multitude of them to be found on the island of Malta, which is almost
flat.
II. I have broken open a very great number of petrified Sea Urchins and
other bodies which by nature are empty, and inside I found nothing but ordinary
marl, just like the matrix which surrounds the shell as a whole; either that, or
sand grains, small stones, shell fragments, sea-porcupine spines, and other
such things. What I have never seen, and am sure that nobody else will ever
see, is objects in the shell that are too big to have got in through one of holes in
the Sea Urchin. This proves that after the membrane in the two centres of the
shell had decayed, it gave access to the pliable clay, along with any objects that
the latter happened to contain and which were small enough to get through the
holes.
III. The picture is clearer when we come to the vertebrae, which are
similar to those in Malta and are found all over the place. Here they are {Plate
XVIII, figs I, II, III, IV}.You can see where the lateral bones broke off; this is
true, but my observations do not end there. Let us first remind ourselves [135]
of the structure of a fish’s backbone. As everybody knows, it consists of many
vertebrae linked together in succession, to which the lateral bones are
attached. I have noticed, however, that the side bones of the vertebrae in the
lower part, from the head to the end of the intestines, are doubled, almost like
ribs; after that they continue as a single line of bones, like the whole of the
upper part, which we might call the back. Note that if we remove the side
bones, that we have called ribs, each of the others immediately exhibits a single

bone, even if it began as a double one in the vertebra; but this is not seen in the
ribs, because they are not traversed by the little nerve, or humour, or whatever
it may be, that Nature deemed it necessary to put through the roots of the other
bones; thus the bases of the ribs are quite far apart. You can see both types in
Plate XVIII, fig. V, which I have drawn to spare you any perplexity.
Let us now examine the petrified vertebrae. Some of them show just what
they ought to, i.e. the places where the bones detached themselves. So
necessarily and precisely do they [136] correspond that Plate XVIII, figs II, III,
IV, are recognisable as the vertebrae of once-living animals which supported
the breast area; Plate XVIII, fig. I shows vertebrae from the tail area. What
more should we seek? Perhaps there is something wrong with my brain that
stops me from holding forth loftily about natural things and renders me
incapable of understanding what other people think? Perhaps. What I do know,
however, is that eyes were a great gift of the Creator to anyone who knows
how to value them.
IV. Among the objects unearthed in a valley called ‘the Valley of the Spur’,
near Varapodio in Calabria, ten miles from the sea (some of which are shown in
Plates XIV and XV), I found not only innumerable bizarre shells, but also every
kind of dentali and antali87, all very well preserved {Plate XVIII, figs VI, VII,
VIII}. There is no need for me to describe them, since Aldrovandi mentions
accurate descriptions by various Authors in the third Book of his On testaceous
shells:

Silvaticus describes the teeth as whitish bones, resembling canine
teeth but longer, empty inside and perforated: they are found in rocky
grottos in the deep sea. Some people distinguish Dentales and
Antales not by their shape, as [Antonio Musa] Brasavolus does, or in
any other way, but only by their size. [137] In Germany, says
Zoographus [Conrad Gessner], German apothecaries exhibit certain
pipes like white bones, rounded and grooved, traversed by one or
more lines at irregular intervals, especially on the smaller ones; the
biggest can be over four fingers long. They are not completely
straight, but slightly bent, like canine teeth, and are made of an
extremely hard substance, not bony, but similar to that of other
testaceans. […] Valerius Cordus calls it Enthalium, and claims that it is a
marine testacean, reed-shaped hollow, and grooved outside,

no longer than a finger; they are, says Brasavolus, found on the
sea-shore, sorted into sizes by a falling tide.88
I do not think that I have got the name wrong, because these are exactly the
same as those described and reproduced by Aldrovandi.
Now from what these Authors say, we can be sure that they all
identified the teeth [shown in Plate XVIII, figs VI, VII, VIII] as testaceans,
which ‘are found in rocky grottos in the deep sea’, and never reach the
shore unless deposited ‘by a falling tide’. Therefore we should not think
they have been generated in the earth or in lakes; on the contrary, we
should think that they got so far inland among the fields and [138]
mountains of Calabria, along with countless other marine debris, by means
of floods so terrible that logically no living witness survived to report, in
writing, the exact time that this worldwide calamity occurred, for the benefit
of those who are not to be satisfied by the evidence and authority of so
many indubitably marine bodies, all of which swear that they are not born
where we now see them.
V. In future it will be forgivable to subscribe to an error that has long been
common in our part of the world: that of calling big crab-claws, which resemble
jawbones, ‘mouths’, because the one I am showing you {Plate XIX, fig. I}
really does speak, although it has turned to stone. What it says is that while it
was being squashed and squeezed by weight and by countless other bodies, it
angrily bit into whatever came its way and hung on, all for the sake of
persuading you to change your opinion. Has it not bitten into a striated shell?
Most certainly it has! And most certainly, I don’t think that anybody could
suggest that it was born in the hills of Messina, without committing the sin of
contesting the known truth.

VI. The good solid stone {Plate XIX, fig. II} [139] with which I explained
another point now proffers me an additional explanation. Not only is it stamped
with the evidence of chaos, which does not take orders on how to position
what, but mixes up numerous bones (like animals’ shins) with smooth shells,
striated shells, turbinate shells all higgledy-piggledy, and many shells both
petrified and unpetrified, all together in one lump, which is what you so wished
to see. For your greater satisfaction it also includes the occasional small shell

which remained empty of mud and so preserves the animal petrified inside it,
with all its necessary and apropriate membranes clearly visible. Unfortunately I
cannot make an entirely pleasing image of it that would delight any beholder, or
put it on paper in such a way as to gratify all eyes with a view of a small break
in the Shell Plate XIX, fig. II: ‘A’ by making the shell itself transparent. In any
case I shall show another piece of what I consider to be evidence. Having
closely observed the same stone and divided it into pieces, I found that many
shells are full of [140] material from the matrix Plate XIX, fig. II: ‘B’ some half
full, and some empty with the animal inside, as I said above. The half-full ones
contain either translucent, gem-like, crystalline material or a somewhat impure
and murky substance. I cannot yet tell if what we see as gem-like is actually
congealed pure water, and the other very fine silt; but I do know that in both
types of shell the sediment at the bottom lies horizontally, whatever position
they came to rest in within the stone. This is what always happens with liquids
when they settle: they all level off on the same plane, and none feels obliged to
respect the random inclination of its receptacle. All of this compels us to
recognize the truth, even supposing that we had any other aim in undertaking
these discourses. You may observe the entire contents of the stone for
yourself: I shall not linger over it, and shall give no further consideration to the
gem-like formations, Let us move on. I could offer you many of my shells, Sea
Urchins and turbinate shells {Plate XIX, fig. III, IV, V} on which you could base a
discourse on the nature of the body that produces the gem-like formation; but
[141] I will tell you what I think about this some other time.
VII. Coral is not at all a lake- or river-plant, as the Authorities tell us and
as we learn from continual experience. It truly belongs to the sea, and
especially to very deep seas. I find many well-ramified branches of it in our hills,
entangled with Sea Urchins, sea-shells etc., and I have noticed that some
sections of these corals are calcified and broken, and I have represented their
entire surface as devoid of colour. On the inside (though only in the larger
pieces) a little scarlet tincture is still preserved, which assures us that they
were red in colour, like all corals of their kind. This clearly demonstrates, first
that time was responsible for wrecking them, and secondly that chance events
and location contributed to their destruction – certainly not to generating them

as the sea had done. What is more, from among the great quantity of broken
ones to be seen, I extracted one branch that is not absolutely complete, but
well preserved considering its age. Take a look at it {Plate XX, fig. I}.
VIII. Our hills are not content with showing us commonplace corals, halfcalcified and broken: [142] there is also a good number of other, fistulous
corals, though they are less solid than the first ones and therefore more
battered. In any event, after some research, from a single piece of tufa stone I
extracted four branches which, before they were damaged, must certainly have
formed a single stem of fistulous coral. This has very telling implications. The
pieces fit together very well, as you can see; {Plate XX, fig. II} and at the
same time it will gratify you to see the little star-like shapes, and to note that
these corals are less solid than the other ones mentioned above, and that all of
them are just like sea corals, showing conclusively that that is what they used to
be.
That is not all. I do not deny that for a time I thought that the objects
resembling animals’ shin-bones, which we see in rocks, were bones, as I once
wrote to you. I was quite wrong, good Lord! And I openly confess it. They are
pieces of articulated coral. Here is a very fine stem {Plate XXI, fig. I} which I
have assembled from pieces found not far apart in the tufa, and studied with
the guidance of the most discerning Ferrante Imperato. [143] Let us now
examine it together. Imperato writes:
Articulated coral is so called from its nodules, which are very like the joints
of animals; it is a plant that attaches to rocks, and branches out in the
same way as other corals, but is composed of pieces similar to the tibiae
of sanguineous animals, which are connected by strong articulations.89
Let’s minutely compare this coral from our hills with the following description by
the same Author, which will leave us in no doubt:
Thus these pieces are straight, knobbly at their ends, and with longitudinal
grooves on the exterior. [It all fits!] Dense and white in substance,
perforated by a single, fine, straight duct in its innermost part, a channel
for the marrow, which grows from the root and is distributed among all the
branches.

This can be seen clearly in the broken pieces Plate XXI A, B and C.
‘The thickness of each bone is manifestly composed of several layers.’
This is clearly seen {Plate XXI, fig. II}.
If one of these corals is struck, it readily splits lengthwise, except in the
parts made of bone; [144] and wherever they join there is a thick white
cortex, all of the same coralline substance that cloaks the entire plant.
This is a very nice interpretation, but we cannot point to it in our coral, because
time has removed the outer part which Imperato calls the cortex: as in other
corals, it must have been very weak and easily damaged, and so I think it is
impossible to find it on a complete stem, as in other corals. However, as I have
said, if you take the trouble to collect and reunite fragments found close
together in the tufa, you can assemble them: they are easy to put together
because they fell from the same stem. I will add only this: Imperato’s coral
stem was born in and fished out of the sea around the island of Majorca; as to
the one from our hills, its origin and original landfall are very uncertain, but it
shows very clear signs of having been broken up, and of the fact that it was not
generated in that place where, dismembered and buried, I disinterred and
collected it.
IX. As I told you in a previous letter, my most important reason for
doubting your opinion is that in some places among these hills I have seen not
only a great variety and mishmash of objects, but also a stone which consisted
of a lump containing splinters of shells, one complete small shell, and a
fishbone, along with some pieces of articulated coral (which at the time I took
for [145] animal bones), part of a shell which Aldrovandi calls imbricata90, and
other bits and pieces. I have no call to blush at it; indeed, I feel the opposite,
because I have dug up some stones that dictate to me what I am about to
proclaim. Let us consider them; but first we must be fully informed about the
sea-porcupine. Imperato writes: ‘The sea-porcupine is found in deep seas,’91
and Aldrovandi mentions ‘a Sea-Urchin from the Red Sea with very long

spines’92. We call it a sea Porcupine to distinguish it from other Sea Urchins, or
Echinoids as it pleases Authors to call them. It is true that it is found in the
depths of the sea, but there is no need to transport it from the Red Sea,

because they fish for it in in the gulfs around Sicily, though not often because it
is so hard to catch. With considerable difficulty I managed to get hold of some,
and so had the opportunity to observe them in my own way, and perhaps more
accurately than others, because I was more committed than others to studying
every part of them. Now observe {Plate XXII, fig. I} the body of the sea
Porcupine as a whole. It is divided into five equal parts, each of which has two
rows of longer and shorter spines, [146] positioned in such a way that the
movement of one does not obstruct the other. Around each spine are other,
smaller spines, covering the roots of the longer ones, which number seventy in
all. Once stripped of these encumbrances, it will repay closer examination,
which reveals {Plate XXII, fig. II} that the parts are neatly conjoined one with
another; each suture bends more or less sharply according to the next join. The
creature is divided into fourteen little circles of unequal size, surrounded by
minute pimples; each part constitutes one fifth of the whole. In the midst of the
circles you can see little teats, each proportionate to its circle, in which the
spines, supported by encircling membranes, are embedded as though in a
fulcrum or hinge {Plate XXII, fig. III}. How one part separates itself from
another, and how the spine falls out from the teat when the membrane decays,
is shown here {Plate XXII, fig. IV}.
Now let us move on to the stones. The first of these, {Plate XXIII, fig. I}
which is a jumble of disarticulated bodies, contains an entire Sea Urchin [147]
without its spines {Plate XXIII, fig. I, A}; a small shell93 B, and one of the five
sections of a sea-Porcupine test `C´. A second, which is of softer tufa {Plate
XXIII, fig. II}, also contains a small, crushed Sea Urchin D, and the test, also
crushed, of a sea Porcupine E, along with some small fragments of striated
shells and many spines, like finely striated little columns, randomly dispersed in
the tufa. We will not linger over the Sea Urchin in the first stone, although it
bears much evidence in my favour. We will ignore the fact that the stone is full
of shell fragments, some better preserved than the others which constitute the
actual matrix. What we will consider is the orderly formation of the sea
Porcupine {Plate XXIII, fig. I, C}. How gracefully it gathers itself together,
shrinking its design so as to reach the centre from the poles, and the
circumference from the sides! If I could show you nothing else, this alone would

amply suffice to confute your former opinion of the ‘mammary stones’ 94 that
you sent me as proof that they have always been what they now are, that is,
stones; and you will think it impossible that they could be anything other than a
joke of Nature. Here they are {Plate XXIII, fig. III}. [148] If this does not
entirely satisfy you, you certainly ought to be persuaded by the next one ({Plate
XXIII, fig. III}), which contains all the parts of a sea Porcupine, but broken.
Examine these parts. By showing you that they are identical with those of a
complete and well-preserved petrified sea Porcupine {Plate XXIV, fig. I} that I
was lucky enough to find, I will unfailingly convince you that I was able correctly
to work out what the complete animal was like just by looking at part of a
petrified test that included only two teats, as I once wrote to you.
Please look closely at it. It is a sea Porcupine, if you will only believe your
eyes and take a look at the other stone {Plate XXIV, fig. II}. It is from Malta,
but it is no different from those from the sea and from our hills, which I have
already shown you. Moreover, if it is beyond doubt that the little columns
scattered through the stone, which I mentioned above, are spines that have
fallen out of the neighbouring test (and so is the one shown in Plate XXIV, fig.
II, A), then exactly the same applies to the little rods that were sent to me,
which are popularly and incorrectly called ‘St. Paul’s rods’ {Plate XXIV, fig. III}:
they are obviously sea-porcupine spines, either bigger than ours, or belonging
to another species more fearsome than ours. This is a most noteworthy
observation, if it leads us to realise the [149] impossibility of believing that
Nature jokes by creating just one part of the animal, or two, or more, out of
stone, and generating individual spines here and there in marl and in boulders.
So why waste more words on this? The petrified specimen has the same
number of teats, and hence the same number of spines on top of them, as the
animal in the sea. Just as the component parts of the sea-animal’s test fall
apart when the ligatures have rotted, so the petrified specimen has shed its
parts, as you can see, and in exactly the same order. Moreover, the spines,
and every other part, of the former correspond exactly to the spines and other
parts of the latter. In a word, the two are absolutely identical in every respect,
no less on the outside than on the inside. The petrified one {Plate XXIII, fig. II,
`E} has the same necessary mark at one end {Plate XXII, Fig. IV F} as can be

seen in Plate XXII, Fig. IV G, to show that it is a sea-shell: the mark indicates
the point to which was formerly attached the masterly mechanism of the seaPorcupine`s mouth, which is no different from the one commonly seen in other
Sea Urchins. Here is evidence, and not conjecture, that the petrified bodies not
only lived, [150] but lived in the depths of the sea.
XI. Once we know what they are, we can affirm that whenever we have
hit on the truth, all our observations will converge on it, like countless straight
lines that all end at the same point. Whenever we encounter simple Sea
Urchins, whether petrified or in the sea, we will find, exquisitely maintained, the
same order and correspondence that we have just seen between sea
Porcupines in the sea and sea porcupines turned to stone. Every specimen
that we find in stone is exactly identical to sea creatures of the same species.
We may observe it in marine Sea Urchins, but only briefly: we need to focus our
argument on a greater matter, rather than wasting time on a demonstration of
something that anyone can discover for himself at his leisure. If you leave a
marine Sea Urchin in fresh water for a few days, it will reveal the shape of the
parts which compose its test just as readily as does the sea Porcupine; so I
may as well leave this to anyone willing to take the trouble, after which he may
compare the component parts of the marine specimen, and the ordering of its
ligatures, with the crushed petrified Sea Urchin which I have depicted {Plate
XXV, fig. I}. To me, the thing is screamingly obvious, because [151] I have
made the experiment more than once. To sum up, the sea Porcupine of stone
and the sea Porcupine of the sea, the Sea Urchin of stone and the Sea Urchin
of the sea, correspond exactly in shape, in parts and in passions. Moreover,
when I washed one of these Sea Urchins (that had been petrified in soft tufa) in
fresh water, the small spines fell out of the test and I was able to fish them up
from the bottom of the water. Heavens above, is this correspondence really so
marvellous? This animal lived in the sea, just like the others.

I can show you yet more. Kindly consider this Sea Potato {Plate XXV, fig.
II}. It too is an animal of the deep sea, which was found, together with other
curious things, in the above-mentioned valley of the Spur. Seeing it, I could not
resist going to the place to see and dig things up, all the better to satisfy you
since I knew that this terrain is able to preserve things almost intact.

For now, please be content with what I can actually do, knowing for certain
that ‘It is easier to move stillness, that to calm motion.’95 It has retained most,
if not all, of its spines, and also has the merit of being proffered as evidence.
Thus, as we return [152] to the Sea Urchins that we see in the rocks, we can
perceive a major argument that confirms everything that will ever be said in
proof of my opinion.
I have noticed in the rocks, pointing it out to some very judicious people,
that as chance would have it, all the sea urchins and other creatures had been
crushed from a single pressure point, perpendicularly. Let me explain. The mass
around the sea-urchin has two centres, one opposite the other. Whenever I
happened to come upon a rock section where more than one sea-urchin was
exposed to view, I realised that any sea-urchin that was lying on its side had
been squashed until its ligatures came apart, so that it lost its circular shape.
Any sea-urchin that managed to settle in such a way that its two centres were
perpendicular one to the other was squashed so that the sides gave way and
the top part landed on top of the bottom part. The remainder were squashed in
various different ways, depending on how they were lying. In my drawing I have
reduced the amount of space between them so that they would fit on a small
page {Plate XXVI}. Here is enough to demonstrate the force of the truth, which
persuades us that as the silt dried, [153] the mass above bore down on all the
bodies within it and squashed them perpendicularly from A to B, according to
the way they happened to be lying. The tests were to some extent protected in
proportion to the quantity of mud contained in them: it supported some more
than others, and we can observe the differentiated effect of the squashing
imprinted on their bodies.

All this, together with the evidence previously mentioned, compels me to
believe that the Shells, Sea Urchins, sea Porcupines, Teeth (called Tonguestones), Vertebrae, Corals, Sponges, Crabs, Sea Potatoes, Turbinate shells
and countless other bodies, which some people believe to be generated from
pure stone as Nature’s idea of a joke, were once animals: not only that, but
animals that absolutely belonged in the sea, carried inland through some
accident along with the material that contained them (which we now see
raised up into hills and mountains, made of pure sand or marl, tufa or rock).

This material likewise came from elsewhere, as I have already proved; but
because this happened a very long time ago, it has led to the deceptive belief
that it is local and has been here since it was exposed to the very first rays of
the Sun. This is believed by people [154] who will not or cannot fix their eyes
on the true story that the Omnipotent has everywhere recorded and offered to
us. Please do not be scandalized because I have debated such lofty and
difficult matters, leaving speculation to more refined minds and espousing
rather the art of pureobservation of things. Truth to tell, I have little inclination
to high-flown philosophy; moreover I have found that there is no need for
great intellectual sublimity in debates which aim to discover the pure and
simple truth that underlies what our senses teach us. If they had deceived me,
what else can I turn to? ‘What, then, can be trusted more than our senses?’
Other people’s speculations perhaps? No, because they will prove true or
false according as they are approved or rejected by the senses. ‘For unless
these are true, all reasoning is falsified.’96
This strengthens my reasoning, and it is not disturbed by my ignorance of
many things, so long as some things are known for certain. [155] It is enough
for me to know that the objects we have been discussing, found in Musorrima,
in the valley of the Spur, throughout Calabria, in the Hills of Messina and
throughout Sicily, in Malta and elsewhere, were once real shells, or parts or
shapes produced by real animals that once lived in the sea, as is obvious from
their nature and from the kind of places where we see them today. If somebody
wants to disregard this, and try to prove that Nature can generate, in the earth,
stone shapes of animals similar – nay, identical – to those that live in the sea,
and can generate in the sea things normally generated in the earth, and try to
conclude, from such a vain opinion and despite all the evidence to the contrary,
that all these things are indigenous and engendered from stone, let him go
ahead, let him believe it, let him investigate it! But let him not try to make me
affirm it before he has clearly shown me, with proofs as strong as those that
refute it, that such things are generated in stone, inland, and let him show how
Nature achieves this – which will certainly be difficult. In Plutarch, Nature, in the
guise of Isis, declares: ‘I am all that has been, that is, and that shall be, and
my mantle no mortal has ever yet drawn aside'.97 [156] The best of us speaks
for all of us.

As I have said more than once, our knowledge is limited, and we must be
content to see the aforementioned fragments as parts of sea creatures, since
we have a living specimen before our eyes. ‘We identify things from other
similar things; for all our notions of known things depend on similarity.’98 And
when we see them inland, we should compare the composition of the place,
and strive to come up with the most probable explanation. Then we can claim,
at least, to have knowledge of something; otherwise we will have to admit that
we do not even know what is taught to us by the most reliable of all our senses,
and that is just too much. I humbly beseech you, therefore, not to ask me in
future whether or not Nature can do such and such a thing; and if the thing can
be done, whether Nature did it or not, and if she did it, in what way; because I
protest that I myself do not know, and am unable to go on investigating it,
because I shall never, for any reason, cease to want information about things to
be conveyed through my eyes, not my ears or my intellect. [157] To tell the
truth, subtleties offend my imagination and torment me. I applied myself to
study in order to refresh my mind, not to make a profession of it, and so I have
resolved to work as a poacher, albeit a leisurely one. In other words, I will
renounce my curiosity about the things of nature, and yield both the pleasure
and the trouble to others, whenever the object or matter proposed is so remote
that my senses cannot comfortably linger over it, and I cannot actually see it.
That is my humour, and I hope you will kindly indulge it, at least because of my
privileged position as a Painter, which is undisputed by any in our times, and is
no different from that of the Poets.
I further entreat you to believe that I am strongly disinclined to quarrels,
but equally enamoured of whatever I see as the pure truth. I would have liked
to acquiesce in your opinion, so as not to irritate you, if I had not thought that
would be to betray another Person who merits even greater respect. Hence I
resolved freely to explain my point of view, according to the precepts of my
rough and clumsy spirit, so as not to offend that great Lady, the Truth, who,
[158] as she surpasses all others in beauty, deserves to be put before every
other consideration. Only reflect, my revered Lord, that this was the real
inspiration of my rejoinder, such as it is. If I had thought otherwise, I swear to

God that I would have been ashamed to resist your kindly admonitions and
would have admitted to being in the wrong, if only in order to give myself one
virtuous trait. As Quintilian, guided by the perpetually agreeable Plutarch,
writes, to confess one´s own errors is not shameful; rather it confers the
highest honour, not only on myself but also on the very greatest men: ‘I consider
that Hippocrates, famous for his medical skill, acted most honourably when he
acknowledged certain errors that he made so that posterity should not be led
astray.’99 In the common interest, the candour of so famous a man of letters
must serve as an example.
Finally I must add that you are morally obliged to help me out of the
puzzlement in which you have placed me. My desire to satisfy you led me to
examine vast numbers of sea creatures, which gave me some hope of
discovering something useful. And who knows? I may stumble upon a more
[159] recondite truth while following a path which I thought would establish a
truth of a different kind. I am still hard at work, and I beseech you to pay
attention to what I am about to say, because it will explain a substantial part of
the reasoning on which I have based my observations, and tell me frankly what
you think of it. I will pursue my labours with more tranquillity if I have your
approval, and if the further observations which I hope to adduce are not
opposed to the hopes which the first have brought me. Be assured that I am a
free spirit and not unduly prejudiced: I will be just as pleased if you reject my
ideas as erroneous as I would be if you affirm them and accept them as
beautiful and good.
To conclude: the little stones called St Margaret’s stones100 had sufficient
force to make me change course, and set aside my strong inclination to
observe the way Coral originates and grows – something I enjoyed so much
that I chose it as a respite from my hard but rewarding work on Medals. Thus
the composition of these stones made me doubt that they were simply stones.
[160] They so closely resemble – indeed they are the very portrait of – an
animal with a kind of seal at the mouth of the shell, that I think it legitimate to
consider them as nothing more or less than eggs, or animals that never lived to
grow up. If this is so, I think it will enable us to say the same of many similar
opercula, and even, perhaps, of the most beautiful pearls. For the moment I

stay with the St Margaret’s stones, which many people collect because they
are supposed to have some power to cure eye diseases. Starting with them, I
went on haphazardly to put together a few observations, which I will set about
maturing little by little. And to give you an idea of the embryo which I have
conceived, I will now proceed to list some of the Headings under which I have
composed my History (if I may call it that), and intend to pursue it. They are as
follows.
I. I have observed that the opercula of turbinate shells vary in substance
and shape, depending on the substance and shape of the shells of the
animals that produce them.
II. In those turbinate shells that have flaky tunicate101 shells, the
operculum will likewise be tunicate. [161] But in those that have a hard,
solid shell, the operculum is likewise hard and solid.
III. In the Winter and part of the Spring, these turbinate shells cannot be
got by fishing, especially those whose opercula are similar to those of ‘St
Margaret’s stones’.
IV. The operculum of these molluscs is not always the same size; during
one period they are very thin, at another thicker and much enlarged.
V. Most of the opercula that are thrown up by the sea in October are
bloated and fermented. I say ‘fermented’ because I have often seen that
once they have reached a certain size they lose not only their shine but
also their colour, almost like incubating eggs.
VI. When these stones grow, as I have pointed out, they do not get
broader but spiral upwards, as they must needs do in order to establish
the true shape of the animal, which they demonstrate from the start as
though in bas-relief.
VII. Once thickened, these opercula [162] resemble more and more the
shape, and subsequently also the colour, of the animal`s shell.
VIII. The same can be said of the opercula even of really tiny animals of
the same species. I have seen some tiny ones that have just the same
spiral, whether they are flat, somewhat thickened, or fat.

IX. You will not find a larger animal with the opercula I have described;
having reached a certain size, it gives way to another generated by itself.
X. The design, that is the spiral line on the outside of the said operculum
that represents the animal, is not a mere external image but penetrates
the body, within which it gathers itself together and then expands into a
spiral, as required by a line that both prescribes and describes the animal
within the solid.
XI. This spiral turns round on itself, both within and without, as many times
as the animal`s own shell determines.
XII. Having broken open many opercula, I have seen, with the help of a
magnifying glass, different substances embraced by the spirals. In my
opinion, one represents the flesh, and the other the shell. [163]
XIII. Recently I was much encouraged in my work when the most Excellent
Doctor Carlo Fracassati, a leading expert in this field, a man of the
greatest erudition and learning, told me that he sees the spiral line as a
necessary first step in the generation of hen’s eggs. It gathers itself
together to form what the great and illustrious [William] Harvey, in his book
On the Generation of Animals,102 calls the galb: an observation worthy of
such a famous man of Letters, and most enlightening to me.
These are some of the many Chapters on which I am working. Meanwhile,
please either forgive my delusions, and as a good friend freely warn me of
them; or encourage me with your frequent and affectionate help, for which I will
remain infinitely obliged to You.
With the humblest respect, I remain
Your most Illustrious and Excellent Lordship’s
Most Devoted Servant
A. S.
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Plate XII:
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Plate XIII:
Conch called a Rhomboide111 by Rondelezio, Echino, Conchiglia, Ostrica112 &c., found in the
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Plate XIIII:
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Plate XV:
Conchiglie echinate116, Turbini117. Tufa containing a quantity of Dentali, and a stone which
once housed Vermini marini. From Calabria.
Plate XVI:
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of them.
Plate XVII:
Various Cochiglie, Pietre di S. Margherita121 (i.e. Opercoli di Turbini122), Milleparo123 found
along with innumerable other marine bodies inland at Capo di Milazzo [Sicily].
Plate XVIII:
Figs I, II, III, IV: Petrified vertebrae from Malta and elsewhere. [167]
Fig V: Fish Spine.
Figs VI, VII, VIII: Petrified Detali of various species.
Plate XIX:
Fig. I: Stone containing part of a Granchio di mare124 (one small claw and one big one), holding
half a Cochiglia striata125.
Fig. II: A very hard stone composed of various species of Conchiglie, Turbine and pieces of
Corallo articolato126. From Messina.
Plate XX:
Fig. I: Corallo simplice127, very solid but bleached.
Fig. II: Corallo fistoloso, seen in abundance in the hills of Messina.
Plate XXI:
Corallo articolato, very plentiful in all the rocks and hills of Messina.

Plate XXII:
Fig. I: Istrice marino, similar to those that are fished in the seas around Sicily.
Fig. II: The same without its spines.
Fig III: Parts of the same test.
Plate XXIII:
Fig.I. Very hard piece of tufa composed of fragments: in particular, a whole Echino, one of five
segments of an Istrice, a Poro, and a Conchiglia named Anomia. All petrified very hard. From
Messina.
Fig. II: Crushed Istrice, its ligatures [168]
having fallen apart, surrounded by some of its spines, and a small Echino, &c. Soft tufa from
Messina.
Fig. III: Petrified sections of an Istrice, from Malta, popularly called Mammelle128.
Plate XXIV:
Fig. I: Petrified and very well preserved Istrice di mare. From the hills of Messina.
Fig. II: White stone from Malta, with part of an Istrice, and a petrified spine, of the same very
solid.
Fig. III: Petrified Istrice, spines, popularly known in Malta as Bastoncini di S. Paolo129.
Plate XXV:
Fig. I: Crushed and petrified Echino. From Messina.
Fig. II: Petrified Spatago, complete with spines. From Calabria.
Plate XXVI:
Echini variously crushed according to their chance positions. From Messina.
Plate XXVII:
Head of a Pesce Vacca, drawn from the life.
Plate XXVIII:
Fig. I: Drawing of a whole Pesce Vacca, not reported by any other writer.
Fig. II: Pesce Stampella130 drawn from the life. Its teeth are similar to many that are found
petrified in Malta.
Fig. III: Teeth of a Pesce Stampella, which is very similar to Canicole and the like as regards
the variety and number of its teeth, and every other characteristic of its mouth.
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[←1]
[←2]

DOCTOR N.N: Giovanni Francesco Buonamico (1639-1680) to whom Scilla’s book is addressed [D.P.]
Don Paolo Boccone: Paolo Boccone (1633-1704) Sicilian naturalist and botanist of the Grand Duke of Tuscany.
Scilla asked Boccone to collect specimens for him whilst in Malta. It was Boccone who asked Giovanni
Francesco Buonamico (1639-1680) the Maltese physician and naturalist to write to Scilla. [D.P.]

[←3]
[←4]
[←5]
[←6]
[←7]
[←8]
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Diogenes Laertius, Lives of Eminent Philosophers, IX,‘Pyrrho’, §72. [Trans.]
Diogenes Laertius, Lives of Eminent Philosophers, IX,‘Pyrrho’, §73. [Trans.]
Cicero, On Moral Duties, V.13. [Trans.]

[←9]
Tongue-stones: ‘Glossopietre’ A vernacular name for fossil shark teeth, particularly with regard to those from
Malta. [D.P.]
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Musorrima: Mosorrofa (formerly Missorroma) near Reggio, Calabria, Italy? [D.P.]

[←11]
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Gerolamo Cardano, On Subtlety, VII On stones, Basel 1582, p. 228. [A.S.]
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Tommaso Fazello, The Twenty Books of Sicilian History, Palermo 1558, (II, 2,) p. 51. [A.S.]

[←16]

Pierre Gassendi, Opera Omnia, Lyon 1658, tome II, part 1, b.III On stones and metals, ch.3, p.120. [A.S.]
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Benedetto Ceruto and Andrea Chiocco, Description of the Calzolari Museum in Verona, Verona 1622, p.
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Simone Maiolo, Dog Days, colloquium XXVIII; Braun, Hogemberg,‘Map of Maastricht’, from Civitates Orbis
Terrarum, II. 21. [A.S.]
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Lodovico Moscardo, Notes that is Essays on the Museum of Count Lodovico Moscardo, Padua 1656, Book
II. [A.S.]

[←20]

Guilandinus (Melchior Wieland), Commentary on papyrus on three chapters of Pliny the Elder, Venice 1552,
after Plutarch, Isis and Osiris, ch. 40. [A.S.]

[←21]

Cfr. Teofilo Folengo (Merlin Cocai), Maccaronians, VII, v.2. [A.S.]

[←22]

Pierre Gassendi, cit., tome II, part 1, b.III On stones and metals, ch.3, p.120. [A.S.]

[←23]

Melchiore Guilandino [Melchior Wieland] in Michele Giustiniani, Memorable Letters (Lettere Memorabili),
Rome 1669, Letter 117. [A.S.]

[←24]

Alexander of Aphrodisias, Commentary on Aristotle’s Meteorology.

[←25]

Melchiore Guilandino [Melchior Wieland] in Michele Giustiniani, cit. [A.S.]

[←26]

Orate: Sparus aurata the orata or gilt-head bream. [D.P.]

[←27]
Pescipada: Xiphias gladius the swordfish. [D.P.]

[←28]
Canicole: ‘Dogfish’ (also Canicola) Scilla uses this term to refer to a number of reasonably large sharks
including species of the genus Alopias (thresher shark). [D.P.]

[←29]
Lamie: vernacular name for the great white shark Carcharodon carcharias. [D.P.]

[←30]
Oswald Croll, The Signatures of Plants, bearing resemblance to the Parts of the Human Body, (in
Chemical Basilica) Frankfurt 1608, chapter no. 9 On Testicles and Genitals. [Trans]

[←31]

Terence, Eunuchus, act IV, scene 5, v.7. [Trans]

[←32]

Diogenes Laertius, Lives of Eminent Philosophers, VI, Crato of Thebes, 86. [Trans]

[←33]

Palla marina: Codium bursa the palla di mare or ‘green sponge ball algae’. [D.P.]

[←34]
Hermodactylus: a type of plant with finger-like tubers. [D.P.]

[←35]
Phallus: Phallus impudicus? the ‘stink horn mushroom’. [D.P.]

[←36]
Boratmets: Cibotium barometz ‘the vegetable lamb of Tartary’. [D.P.]

[←37]
Monte Testaccio: an artificial mound in Rome built from broken olive oil amphorae. [D.P.]

[←38]
Simone Maiolo, Dog Days, colloquium XV. [A.S.]

[←39]

Institutes of Justinian, II.20.11. [Trans]

[←40]

Cicero, Lucullus, §122. [Trans.]

[←41]

Dogfish: ‘Canicole’ (also Canicola) Scilla uses this term to refer to a number of reasonably large sharks
including species of the genus Alopias (thresher shark). [D.P.]

[←42]
‘singing shells’: a reference to one of the ‘triton’s trumpet’ shells of the genus Charonia? The pattern on the
shell could be said to be reminiscent of some forms of early music notation. [D.P.]

[←43]
Cicero, On Divination, I, §23. [A.S.]

[←44]
Simone Maiolo, Dog Days, colloquium XXIII; cf. Pliny the Elder, Natural History, XXXVII.3. [A.S.]

[←45]

Johan Daniel Major, Dissertation in epistolary form concerning petrified crabs and snakes
epistolica De cancris et serpentibus petrefactis), Jena 1664 [A.S.]

(Dissertatio

[←46]

Pierre Gassendi (Opera Omnia, Lyon 1658, tome V, part II, Vita Peireskii, book IV) [A.S.]

[←47]

Bugardie: a type of bivalve belonging to the genus Glossus e.g. Glossus humanus the ‘oxheart’s clam’ or
‘heart cockle’. [D.P.]

[←48]
Shark: ‘Lamie’, Scilla seems to mean the great white shark Carcharodon carcharias. [D.P.]

[←49]
Columbina or Vacca: Hexanchus griseus the ‘cow shark’ or ‘sixgill bluntnose shark’. [D.P.]

[←50]
Lemnian earth: a medicinal clay from the island of Lemnos, Greece. [D.P.]

[←51]
snakes’ eyes: ‘Occhi di serpi’crushing teeth of fossil sparid fish from Malta. [D.P.]

[←52]
Sargo: Diplodus sargus the ‘sargo’ or ‘white sea bream’. [D.P.]

[←53]
Orata: Sparus aurata the ‘orata’ or ‘gilthead bream’. [D.P.]

[←54]
Dentice: Dentex dentex the ‘dentice’ or ‘common dentex’. [D.P.]

[←55]
succenturiate kidneys: the adrenal glands located at the top of the kidneys. [D.P.]

[←56]
Thomas Bartholin, Centuries of accounts of anatomical rarities (Historarium anatomicarum rariorum
centuria I-VI), Copenhagen 1654-61. [Trans.]

[←57]

Cicero, On Divination (De Divinatione), I.23. [A.S.]

[←58]

Benedetto Ceruto and Andrea Chiocco, Description of the Calzolari Museum (Musaeum Franc. Calceolarii
…), Verona 1622, p. 409. [A.S.]

[←59]

date mussels: ‘Datteri marini,’ rock-boring mussel Lithophaga lithophaga. [D.P.]

[←60]
Fabio Colonna, Dissertation on Tongue-stones (De glossopetris dissertatio), Rome 1616. [A.S.]

[←61]

Fabio Colonna, cit., Rome 1616. [A.S.]

[←62]

Tunics: layers. [D.P.]

[←63]
Cornelissen van den Steen, Commentaries on the Pentateuch [that is, the first five books of the Old
Testament], chapter 7 (Commentarii in Pentateuchum), Antwerp 1614 [A.S.]

[←64]
Athanasius Kircher, The Magnet, or the Magnetic Art (Magnes, sive de Arte Magnetica, Liber I, Pars II,
de effectibus magnetis), Rome 1641 [A.S.]

[←65]

piedi di porco: probably a reference to Pollicipes pollicipes a type of ‘goose barnacle’. [D.P.]

[←66]
piedi di capra: Arca noae the ‘Noah’s ark’, a type of bivalve. [D.P.]

[←67]
revered Lord NN: Giovanni Francesco Buonamico (1639-1680) to whom Scilla’s book is addressed [D.P.]

[←68]
sea potatoes: ‘Echino spatago’ a vernacular name for spatangid sea urchins. [D.P.]

[←69]
Genesis, 8.3. [Trans.]

[←70]

Genesis, 8.5. [Trans.]

[←71]

Genesis, 8.11. [Trans.]

[←72]

figured stones: ‘Pietre figurate’ (lapides figurati), a term once used to describe stones that resembled or were
identical to plants, animals and landscapes. These included fossils; they were thought to be created in the depths
of the Earth through spontaneous generation. Scilla uses the term ‘scherzo della Natura’ (joke of Nature). [D.P.]

[←73]
Johann Daniel Major, Dissertation concerning petrified crabs and snakes, Philipp Jakob Sachs von
Lowenheim, Response dissertation on the marvelous nature of stones (Joh. Dan. Majoris phil. & med. d.
Dissertatio epistolica De cancris et serpentibus petrefactis ad dn. d. Philippum Jacobum Sachs a
Lewenheimb ..., cui accessit Responsoria dissertatio historico-medica ejusdem Philippi Jacobi Sachs, a
Lewenheimb ... De miranda lapidum natura), Jena 1664 [A.S.]

[←74]

Giovanni Ciàmpoli, Natural Philosophy (Della filosofia naturale), in Prose, Rome 1649, fragment 57. [A.S.]

[←75]

Fabio Colonna, Dissertation on Tongue-stones (De glossopetris dissertatio), Rome 1616. [A.S.]

[←76]

Fabio Colonna, cit., Rome 1616.[A.S.]

[←77]

St Paul’s rods: ‘Bastoncini di S. Paolo’ a vernacular name for fossil sea urchin spines from Malta. [D.P.]

[←78]
Fabio Colonna, Dissertation on Tongue-stones (De glossopetris dissertatio), Rome 1616. [A.S.]

[←79]

Tenthly: surely Scilla has miscounted here, should be ninthly? [D.P.]

[←80]

serpi di Malta: ‘Maltese serpents’, a vernacular name for what appear to be fossil vermetid gastropods. [D.P.]

[←81]
vetri di Mare: ‘Sea-glasses’ a vernacular name for what appear to be living vermetid gastropods e.g.
Dendropoma which form reefs around Sicily. [D.P.]

[←82]
Scilla writes ‘de Prudentia’, but it is in fact ‘de Temperantia’ in Johannes Stobaeus, Anthology, Sermon III,
Demetrius Phalereus’s sayings, Paris 1552, p. 52. [A.S./Trans.]

[←83]

sea-porcupines: ‘Istrice marino’ a vernacular name for certain cidarid sea urchins. [D.P.]

[←84]
Lucretius, On the Nature of Things (De Rerum Natura), IV, 480. [A.S.]

[←85]

Concha pictoris: the freshwater mussel Unio pictorum the ‘painter’s mussel’? Figured at top of plate XVII.
[D.P.]

[←86]
striated one: a pectinid bivalve, figured mid-left of plate XVII. [D.P.]

[←87]
dentali and antali: vernacular names for types of scaphopod. [D.P.]

[←88]
Ulisse Aldrovandi, Four Books on the Bloodless Remains of Animals: on Soft-bodied Animals,
Crustaceans, Testaceans and Zoophytes (De reliquis animalibus exanguibus libri quatuor, post mortem
eius editi: nempe de mollibus, crustaceis, testaceis et zoophytis), Bologna 1642, III On Testaceans (De
testaceis). [A.S.]

[←89]
Ferrante Imperato, On Natural History (Dell’ Historia Naturale), Naples 1599, book 27 (libro xxvii). [A.S.]

[←90]

imbricata: a reference to the ‘Concha imbricata’? probably Pinctada imbricata the ‘Atlantic pearl oyster’.
[D.P.]

[←91]
Ferrante Imperato, On Natural History (Dell’ Historia Naturale), Naples 1599, [A.S.]

[←92]

Ulisse Aldrovandi, Four Books on the Bloodless Remains of Animals: on Soft-bodied Animals,
Crustaceans, Testaceans and Zoophytes (De reliquis animalibus exanguibus libri quatuor, post mortem
eius editi: nempe de mollibus, crustaceis, testaceis et zoophytis), Bologna 1642, III On Testaceans (De
testaceis). [A.S.]

[←93]

small shell: in this instance a terebratulid brachiopod. [D.P.]

[←94]
‘mammary stones’: ‘Mammelle’ a vernacular name for isolated interambulacral plates of fossil sea urchins.
[D.P.]

[←95]
The so-called ‘Plato’s seal’. [Trans.]

[←96]

Lucretius, cit., IV, 482-483 and 485-486. [A.S.]

[←97]

Plutarch, cit., 354c. [A.S.]

[←98]

Augustinus Steuchus, On Perennial Philosophy (De perenni philosophia),Lyon 1540, I.10, p. 26. [A.S.]

[←99]

Quintilian, Institutes of Oratory (Institutio Oratoria), III.5.64. [A.S.] Should be III.6.64. e. [Trans.]

[←100]

St Margaret’s stones: ‘Pietre di S. Margherita’ a vernacular name for the opercula of some marine gastropods.
[D.P.]

[←101]
Tunicate: multi-layered [D.P.]

[←102]
William Harvey, Essays on the Generation of Animals (Excertitationes de Generatione Animalium),
Amsterdam 1651. [Trans.]

[←103]

Glossopietre: ‘Tongue-stones’: a vernacular name for fossil shark teeth, particularly with regard to those from
Malta. [D.P.]

[←104]
Echino Spatago: ‘Sea potato’, a vernacular name for spatangid sea urchins. [D.P.]

[←105]
Turbinetti: ‘Turbinate shells’ a term Scilla applies to body and moldic fossils of marine gastropods? [D.P.]

[←106]

Pori: solitary corals? [D.P.]

[←107]
Istrice marino: ‘Sea porcupine’, a vernacular name for certain cidarid sea urchins. [D.P.]

[←108]
Echino: sea urchin. [D.P.]

[←109]
Serpe petrificato: ‘Petrified serpent’, a vernacular name for what appear to be fossil vermetid gastropods.
[D.P.]

[←110]
Vermini marini: ‘Marine worms’, possibly vermetid gastropods [D.P.]

[←111]
Rhomboide: a reference to the ‘Concha rhomboides’ (Polititapes rhomboides the ‘banded carpet shell’)? See
top right of plate XIII. [D.P.]

[←112]
Ostrica: Oyster. [D.P.]

[←113]
Anomia: terebratulid brachiopods, see top left of plate XIV. [D.P.]

[←114]
Rostri: ‘Rostrums’ fossil barnacle plates, from the goose barnacle Calantica (Scillaelepas) carinata?
See bottom left and mid right of plate XIV [D.P.]

[←115]
Turbinati: ‘Turbinate shells’ a term Scilla applies to body and moldic fossils of marine gastropods? [D.P.]

[←116]
Conchiglie echinate: ‘spiny shells’. [D.P.]

[←117]
Turbini: ‘Turbinate shells’ a term Scilla applies to body and moldic fossils of marine gastropods? [D.P.]

[←118]
Pendedattilo: ‘five fingered’ an Aporrhaid gastropod (similar to Aporrhais pespelecani the ‘pelican’s foot
shell’), see top right corner of plate XVI. [D.P.]

[←119]
Lumache: snails [D.P.]

[←120]
Corallo fistoloso: ‘Fistulous coral’, in this case the fossil scleractinian (‘stony’) coral Enallopsammia scillae.
[D.P.]

[←121]
Pietre di S. Margherita: ‘St Margaret’s stones’ the opercula of certain types of marine gastropod. [D.P.]

[←122]
i.e. Opercoli di Turbini: gastropod opercula. [D.P.]

[←123]
Milleparo: unidentified scleractinian coral, marked ‘B’ in plate XVII. [D.P.]

[←124]
Granchio di mare: ‘Sea crab’ [D.P.]

[←125]
Cochiglia striata: ‘Striated shell’, in this case a type of scallop shell. [D.P.]

[←126]
Corallo articolato: ‘Articulated coral’, in this case the fossil ‘bamboo’ coral Keratoisis melitensis. [D.P.]

[←127]
Corallo simplice: ‘Simple coral’, in this case possibly red coral Corallium rubrum? [D.P.]

[←128]
Mammelle: ‘Teats’, a vernacular name for isolated interambulacral plates of fossil sea urchins. [D.P.]

[←129]
Bastoncini di S. Paolo: ‘St Paul’s rods’ a vernacular name for fossil sea urchin spines from Malta. [D.P.]

[←130]
Pesce Stampella: ‘Crutchfish’ a vernacular name for sharks of the genus Sphyrna ('hammerhead’ sharks).
[D.P.]
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