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Foreword

Despite the pioneering efforts of recent scholarship, the
historiography of medieval alchemy remains a veritable terra
incognita. Any gap in our historical knowledge is of course a loss,
but the discipline of alchemy and its position in the world of
medieval culture are of particular interest, since the questions
surrounding alchemy allow us an unusual insight into the learned
mentality of the Middle Ages.

The subject of alchemy provided medieval thinkers with a
focus uniquely suited to the issue of human creation. To the
conservative, alchemy seemed to arrogate the power of divinity
itself in its claim that man could replicate the products of nature by
means of art. At the same time, the craft orientation of alchemical
practice was ill suited to the abstract character of the medieval
university curriculum. Some scholastics took the view that alchemy
was a pure technology, an ars mechanica, and hence unworthy of
inclusion in a curriculum devoted to the study of scientiae.

Neither of these problems was resolved in the Middle Ages,
but it can be said with certainty that their consideration reached a
sort of crisis at the end of the thirteenth century and the beginning
of the fourteenth. Alchemy fell under increasing censure during
this period, and alchemical writers felt themselves compelled to
include ever more space to the defense of their art. Around the
end of the thirteenth century, at the height of this debate, a text
appeared that would soon be acknowledged as a classic. Irefer to
the Summa perfectionis of "Geber," to which the present study is
dedicated.




CEEECECE SRR AT ESEIRNSSIESESSREFIPIIOIT

ii

The appearance of the Summa perfectionis was pivotal in
several respects. As a summa, a systematic compendium, the work
provided a comprehensive overview of alchemical practices and
theories current in the late Middle Ages. At the same time, it
related a long series of arguments defending alchemy against its
detractors. More than that, however, the Summa attempted to
rationalize the practice of alchemy, by making its procedures
conform to the processes of nature herself. According to the
Summa, the alchemist should copy the generative methods of the
natural world whenever it is possible to do so. By this means he
will reproduce a genuine natural product rather than a mere
superficial imitation.

This doctrine led the Summa ineluctably to the conclusion
that the alchemist - in tramsmuting metals - must use the very
materials that nature does in forming those metals - namely
mercury and sulfur. As we shall see, this in turn was an epoch -
making conclusion, for the so-called "mercury alone" theory, the
dominant alchemical doctrine of the fourteenth century, found its
basis in the Summa’s theory of transmutation, For these reasons
and others, a combined edition, translation, and study of the
Summa perfectionis is a desideratum. The present work will
approach the Summa perfectionis in a series of analytical chapters,
each dealing with a specific topic. The general reader will no
doubt find much that is tedious in chapters two, five, six, and seven,
where the bulk of the textual criticism is contained. Unfortunately,
the scholarly study of alchemy is still in such a state that even the
most innocuous conclusions must be checked and double-checked
against various manuscripts in order to assure their correctness.
The printed editions of alchemical texts stem primarily from the
sixteenth and seventeenth centuries, when editorial techniques
were still in their infancy and even then unevenly applied. To the
general reader I apologize for this painstaking method, but in a
word, there is no other way to arrive at even relative certitude. If

i

these arguments prove too tedious, I suggest that the reader merely
skim their conclusions and pass to the more theoretical material
contained in chapters one, three, and four.

Let us here briefly outline the structure of the book. Chapter
one contains a description of the alchemical debate from its
inception in the medieval West until the beginning of the
fourteenth century. Chapter two describes and attempts to resolve
the so-called "Geber-problem,” the complex of difficulties
surrounding the identity of the Summa's author. Having shown in
that chapter that the author was in all probability one "Paul of
Taranto,” we then describe the bases of his mineral science in
chapter three. Chapter four, on the other hand, focuses on the
matter theory of the Summa. As we shall see, the Summa
embodies a consistently corpuscular view of the micro-structure of
metals and of minerals in general. Our chapter four attempts to
explicate this theory and to place it within its medieval context.
Chapter five, on the other hand, is a brief and sketchy overview of
the immense influence exercised by the Summa in the late Middle
Ages.

With chapter six we enter directly into the textual problems
presented by the Summa itself. This chapter presents an analysis of
the sources used in the Summa, a task rendered quite difficult by
the fact that these sources remain unnamed in the text itself, nor
are they precisely quoted. Following this analysis, the reader will
find a discussion of the manuscripts used in our critical edition of
the Summa, in chapter seven. Here we provide a list of known
Summa manuscripts, an analysis of the families of the manuscripts
used in the present edition, and a brief codicological analysis of
those manuscripts.

After the edition itself comes an English translation,
accompanied by critical notes. The reader may find my translation
of the Summa to be somewhat inelegant in style. I have chosen to
translate as literally as possible in order to retain the exact meaning
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of the numerous technical terms and arguments found in the text.
It is to be hoped that whatever the translation may have lost in
verbal polish it will regain in concision of meaning.
1
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CHAPTER ONE
I Introduction. Aichemical Debate in the Thirteenth Century:
The Defense of Art

The discipline called alchemy first made its appearance in the
Latin West around the mid-twelfth century, when Robert of Ketton
translated the De Compositione alchemiae of Morienus from Arabic
into Latin.! Between the time of Robert's translation and the end
of the fourteenth century, a massive quantity of alchemical
literature had appeared in Latin, much of it original in character.2
Yet the university curricula of the Middle Ages did not choose to
incorporate alchemy, nor did any institutes of higher learning teach
it until the scientific revolution. Furthermore, by the end of the
thirteenth century a general backlash had been generated against
this discipline, with mainstream scientific and religious authorities
agreeing as to its perniciousness.> Who then were the practitioners
of alchemy and what were they trying to accomplish?

In this introduction we shall show that alchemists and their
supporters, while justifying this discipline before its opponents,
gave a conscious and articulate defense of technology, indeed, one
of the earliest and most thorough to be found in Latin
Christendom. In addition to introducing a great deal of
mineralogical and experimental material to the Occident - themes
which we shall concern ourselves with later - the alchemists were
truly among the first technological apologists in the Western world.
We shall focus on a body of literature largely ignored by previous
historians: our analysis must therefore be viewed as a voyage of
discovery rather than one of siege and conquest. The texts to be
discussed make up a disputation literature that may justly be called
the "alchemical debate” of the late Middle Ages, although this




debate was not really resolved until the university of the scientific
revolution incorporated chemistry as a part of its curriculum.

1I. The Early Thirteenth Century

Our story begins with the English translator Alfred of Sare-
shel, who around 1200 transiated a meteorological section of
Avicenna's (980-1037) Kitab ash-Shifa, and inserted it into the
fourth book of Aristotle’s Meteors, already translated by Henricus
Aristippus.4 This short text, which came to be known in Latin as
De congelatione et conglutinatione lapidum, immediately acquired
the authority of a genuine Aristotelian production, since it
appeared to be the conclusion of the Meteors' fourth book.> The
De congelatione contains a description of geological processes that
include the formation of the known metals - gold, silver, copper,
tin, lead, and iron. Following the doctrines of Arabic alchemy,
Avicenna asserts that these six are composed of mercury (mercury
is not considered a metal, but rather a metallic component) and
sulfur in varying quantities and degrees of purity. It therefore
comes as something of a shock when Avicemna proceeds to
denounce the doctrine of metallic transmutation, upon which
alchemical practice is based. The immense influence of the De
congelatione upon the history of chemistry will make it necessary
for us to quote Avicenna's attack below, as translated from the
Latin of Alfred:

Artificers produce a solidification quite similar <to that of the
metals> artificially, although artificial things are not like natural
ones, nor so certain, even though they may be likenesses. Hence
it is believed that natural composition comes about in this way or
in a way similar to this. But art is weaker than nature and does
not equal it, however much it labor. Whence the artificers of
alchemy should know that the species of the metals cannot be
transmuted. They can however make likenesses and tint red with
yellow, so that it seem gold, and tint white with whatever color
they want, until it be very similar to gold or copper. They can
also remove the dirtiness of lead, but it will always be lead.

Although it may seem silver, yet other qualities will obtain in it,
so that men err in this, such as those who take salt and sal
ammoniac. In addition, I do not believe that the specific <i.e.
species - determining> difference may be removed by any
ingenious technique, because it is not due to such that one
complexion is changed to another, since these sensible things are
not <those> by which species are mutated, but are accidents and
properties. For the <specific> differences of the metals are not
known, and since the difference is not known, how will it be
possible to know whether it is taken away or not, or how it could
be taken away? But the stripping off of accidents within, such as
taste, color, weight, or at least their diminution, is not impossible,
for there is no argument against this. In addition, the proportion
of composition of these substances will not be the same in all.
Therefore one composite will not be able to be transmuted into
the other unless perhaps it be reduced into the prime matter and
thus be permuted into something other than what it was before.
But this does not occur by means of liquefaction alone; rather,
certain extraneous things befall it as a result of this 8

Avicenna's arguments remain perspicacious despite the
vagaries of translation and an uncritical text. His main points may
be summarized as follows:

1.) Artificial and natural products are intrinsically different.
Art is inherently inferior to nature, and cannot hope to equal it.
Therefore artificers cannot change an inferior metal to a better
one, although they can produce passable imitations of the precious
metals by inducing superficial characteristics.

2.) The true species determining characteristics of metals
cannot be known, since these subsist beneath the level of sense.
Since these specific differences are unknown it will be impossible
to bring about the transmutation of one metal into another, for the
alchemist cannot manipulate what he does not know.

3.) Accidental properties, nonetheless, such as taste, weight,
and color, may be removed and replaced at will.

4.) The relative proportion of components in a given metal
will be different from that in another metal. Therefore it will only
be possible to transmute one metal into another by transmuting the
components themselves of the metals, and this can only be




achieved if the metals can be reduced to the prime matter. Simple
fusion, however, does not bring about such a reduction; it simply
imposes another set of accidental properties.

It may be tempting for the modern reader to view Avicenna's
rejection of alchemy as a forward-looking event  which
foreshadowed the weaning of chemistry from the "irrational
doctrines of alchemy. A closer look will reveal, however, that it
was Avicenna, and not the alchemists, who held reactionary views.
Avicenna begins his attack with the "self-evident" assertion that
natural products are intrinsically superior to their artificial
counterparts, and that the latter cannot possibly match up to the
naturally-occurring exemplars of which they are copies. As a
modern commentator of the De congelatione has remarked,
Avicenna would have been on the side of "the general public
<today>, who usually imagine that synthetic indigo, for example, is
not veritable indigo, but only a very good imitation."’

It is important to note that Avicenna takes a considerably
stronger position on the schism between artificial and natural
products than did Aristotle. In the Physics (il. 8, 199a), Aristotle
allows art either to mimic nature or to progress beyond her, though
he does not assert that all natural products can be replicated by
man. As he says in the Venice edition of 1562 -

One sort of art perfects that which nature cannot complete, while
another sort imitates nature®

One almost gets the impression that a personal experience
with alchemical counterfeiters led Avicenna to his disdain for
human art, as expressed in the De congelatione. Whatever the
sources for his view, it constituted an attack not on alchemy alone,
but on the totality of technology and applied science, since any art,
according to the De congelatione, is inferior to nature.

Avicenna's denial that man can change species-determining
characteristics, which we shall henceforth refer to as the medievals

did, by its introductory phrase "Sciant artifices,” was, like his belief
that natural products are better than artificial ones, an affront to
technology in general, since it limited all artifical change to the
manipulation of superficial accidents. It is difficult to ascertain the
degree to which Avicenna intended his doctrine of
intransmutability of species to be transferred to other realms of
technology beyond chemistry. Whatever his ultimate intentions
may have been, the alchemists' counter-arguments against the De
congelatione forced them to adopt a radical view of technology, in
which man assumed extraordinary power over nature. Centuries
before the Baconian philosophy of nature with its Draconian
decree to "put nature to the rack,” we find protagonists of alchemy
asserting that man's ability to transform the natural world is
virtually unbounded.® Their justification of human art was not
based on vague optimism, however; it was supported by practical
observation, analogical reasoning, and a Neoplatonizing
Aristotelianism.

Let us therefore glance at the alchemists' rebuttal to the De
congelatione. Perhaps the most sustained defense of alchemy that
the Late Middle Ages produced was the Margarita pretiosa written
by Petrus Bonus of Ferrara.!® This weighty tome, occupying eighty
double columns in J.J. Manget's Bibliotheca chemica curiosa, was
composed between 1330 and 1339; thus it is too late to shed much
light on the alchemical debate of the thirteenth century. 1
Nonetheless, Bonus is quite faithful in citing his sources; hence we
may be able to learn something of previous alchemical disputation
by examining the sources of the Margarita. In the second chapter,
Bonus complains that he has never encountered a defense of
alchemy, because -

..it has always been the custom to make arguments for the
purpose of destroying this art, but no one has attempted to
support it, due to the difficulty <thereof>....?
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Thus we might expect Petrus to have drawn solely on negative
arguments, and to have constructed his own affirmative ones, which
is undoubtedly what he would have liked us to believe. Another
passage from the Margarita belies this expectation, however, for
here Petrus admits that -

Certain alchemists, such as Geber and Morienus, have disputed
<the question of alchemy> in their alchemical <texts>, as it
were supporting this, but briefly and obscurely arguing partly
against it and solving these arguments, while only adducing
certain examples in favor of the affirmative, and supporting it by
means of analogical speeches and metaphors, <thus> teaching it
to be wholly true.}

If we now turn to Bonus's arguments against alchemy, it
becomes at once apparent that many of them derive from the
Summa perfectionis of pseudo-Geber, which will be the main focus
of this book.}* The same may be said for Petrus's affirmative
responses, though here he has perhaps used more of his own
material.'> It is certain then that Bonus's citation of Geber as a
defender of alchemy refers to the Summa perfectionis. But what of
his claim that Morienus wrote an alchemical disputation?

At first one might think that Bonus here refers to the De
compositione alchemiae, the oldest dated text of alchemy in Latin,
to which we alluded at the beginning of this chapter. The De
compositione after all contains a long section of Interrogations and
Responses between Calid, king of the Egyptians, and the hermit
Morienus.26 This, however, is no debate on the issues raised by
Avicenna, but a pious recitation of truths enunciated by the master
to his willing novitiate. Furthermore, a number of Bonus's
arguments are not to be found in the De compositione at all, but
belong to a different source. Since some of these bear on the
meaning of the term "alchemy," it will be appropriate if we transmit
the first of them here. In chapter three, for example, Petrus says -

<according to> Morienus and the Lilium, alchemy is an
attendant art, pertaining to the essence of the seven metals and
teaching how their forms may be led from incompleteness to
their natural goal.17

By good fortune, Petrus has given us not only a succinct
definition of alchemy, but the very incipit of the text from whence
he extracted it. "Alchimia est ars ministralis" (TK 76) forms the
opening verse of a short Liber Hermetis found in a number of early
manuscripts, and previously unnoticed by historians. "Hermes" was
of course a popular pseudonym among medieval alchemists. This
particular Book of Hermes is quite different from others, however,
in its rigorously disputational style, as we shall see.

But if the text belonged to Hermes, why has Petrus ascribed it
to Morienus? The answer is readily extracted from the
manuscripts. The Hermes text, as it appears in Trinity College
Cambridge 1400 (ff. 131r-132v) directly precedes the Interrogations
and Responses of Morienus (133r-140v). Although the title of the
Morienus work is clearly marked, the Hermes text is here
anonymous.1® If we now turn to another manuscript of about the
same age as Trinity 1400, Bibliothéque nationale latin 6514, we
again find the Hermes text (ff. 135r-135v) directly before that of
Morienus (ff. 135v-137v). Here, however, a new title has been
added before the Hermes text - "Incipit liber Morieni philosophi ad
regem Khalid" Hence an unknown scribe has subsumed the
sometimes anonymous Liber Hermetis into the Interrogations and
Responses. As the following parallel citations will show, there can
be no doubt that Petrus has used a version of the Interrogations and
Responses containing the Liber Hermetis, like that of BN 6514:

Margarita, 25A <Liber Hermetis >
BN 6514, 135v
Et Morienus: Quicunque Quicunque
igitur hanc artem hanc artem
sectatur, caeteras et sectatur ceteras et

praecipue dialecticam precipue dyalecticam




scire scire

convenit, quoniam convenit.

philosophi huius artis Auctores enim huius
non nisi sub involucro per involucrum

et figura locuti sunt, locuti sunt.

Fourteen pages later, we encounter another extract -

Margarita, 30A <Liber Hermetis >
BN 6514, 135v
Unde Morienus laudans
finem eius dicit:

" Utilitas huius artis Utilitas huius artis
duplex est: Nam et duplex est, nam et
animam, dum recte fit, animam dum ista sit
felici jucunditate multimoda iucunditate
decorat, donat
et corpus a paupertate et corpus servitute
liberat. liberat.

The small differences between Petrus's quotations and the
Liber Hermetis are nothing more than textual variants, as the
otherwise striking agreement will testify.

The reader may justly ask why we have occupied this space
proving that Petrus used the Liber Hermetis, thinking it to be a part
of the Interrogations and Responses of Morienus. Our excuse is that
Petrus, as we already mentioned, claims that he found arguments
for alchemy in only two sources, one of which we identified as the
late thirteenth century Summa perfectionis of pseudo-Geber. The
other source, as the reader will see, was the Inferrogations and
Responses of Morienus, or rather the Liber Hermetis incorporated
within it. Before proceeding to the disputation proffered by the
Liber Hermetis, however, it will be useful to show that the Liber
Hermetis predates the Summa, and in fact contains one of the
earliest alchemical disputations in Latin.

A quick glance at the known manuscripts of the Liber
Hermetis teveals at least four from the late thirteenth or early
fourteenth century, and two more that are definitely fourteenth

century products.’® Thus the Hermes text was probably circulating
during the thirteenth century. This, however, does not allow us to
assert that it predates the Summa, for that text too was very
possibly in use before the end of the thirteenth century, as we shall
show in a later chapter.

In order to determine the approximate date of the Liber
Hermetis, we must therefore examine its sources. The text
mentions three works from which its author has drawn - a Liber
minerarum (in BN 6514, {. 135r), a Liber Ycir <i.e. "Elixir"> (135r),
and a Liber testimonii (135v). Unfortunately, "Hermes" mentions
no authors for these texts, and gives no quotations therefrom.
Lacking any further knowledge of these sources, we must therefore
give an argument from silence. Since the Liber Hermetis makes no
use - stated or implicit - of the sources that Albertus Magnus
employed in his De mineralibus,®® Vincent of Beauvais in his
Speculum naturale and Speculum doctrinale?! or Roger Bacon in
his Opus minus and Opus tertium,?? we may conservatively argue
that the Liber Hermetis was in existence before the middle of the
thirteenth century.

Furthermore, the Liber Hermetis makes no direct quotation of
the Latin De congelatione: it gives the arguments of Avicenna in
quite different language than that of Alfred of Sareshel, even
neglecting to quote the famous broadside "Sciant artifices alkimie
species metallorum transmutari non posse.” The absence of
recognizable Latin sources and the palpably early date of the Liber
Hermetis make it impossible, in fact, to rule out the possibility that
the work is a translation from Arabic, though no clear evidence
forces us to that conclusion. At any rate, its rebuttal of Avicenna
is among the earliest to have entered the world of Latin
Christendom, and therefore merits our present consideration.

Indeed, this Liber Hermetis may perhaps have formed one of
the sources of the Summa, although the argument cannot be made
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with certainty. What is clear, nonetheless, is that the Liber
Hermetis is a work whose interest should exceed that of the narrow
specialist, as it contains a series of arguments radically defending
the role of human technology in a wide range of fields. If it is
indeed one of the Summa’s sources, then it may be said that the
Liber Hermetis was the opening salvo in the fusillade of pro-
alchemical rebuttals to Avicenna that populate the thirteenth and
fourteenth centuries.

We shall here give our translation of Hermes's arguments,
based on a transcription of BN lat. 6514, 135r-135v, and corrected
with the aid of Trinity College 1400, 131r-133r, and B.M. Add.
41486, 218r-222r. The Latin may be found in Appendix II of this
chapter.

Extracts from the "Book of Hermes"
[BN lat. 6514, 135 v)

Metallic bodies, inasmuch as they are works of nature,
are natural, but human works are artificial and not
natural.

Likewise the components of the respective metals are
determinate according to their quantity, which quantity
is unknown to mortals. Hence the latter cannot
fabricate the former.

Likewise the place of their generation is the center of
the earth, just as the place of an animal's fetus is the
womb. Hence, just as the fetus is not generated except
in an animal’s womb, so metals are not <generated >
except in the center of the carth,

Likewise metals have a determinate time in which they
must be generated, but that <time> is unknown to
men. Therefore men do not know how to make

them.

Likewise metals differ in species. Hence in the same
way that an ass is not generated from a man, metals
are not generated from different metals.

Likewise it happens that <alchemists> transmute
their colors, but fire dissolves these transmutations.
Therefore they are transmuted in vain.

Likewise philosophers, if they knew this art to be true
as other arts are, would have taught it as other

arts.

Likewise, the followers of <this art> have no certain
authority, but only old papers and glib fables, for
example, "a certain man related to me, 'take such and
such, add such to such, and such will be produced from
such.”

Likewise, if this art were true, it would not have been
hidden to such a degree, especially having been sought
for so long with so great intent.

<Responses>

But human works are variously the same as natural ones,
as we will show in fire, air, water, earth, minerals,

trees, and animals. For the fire of natural lightning

and the fire thrown forth by a stone is the same fire.

The natural ambient air and the artificial air produced
by boiling are both air. The natural earth beneath our
feet and the artificial earth produced by letting water

sit are both earth. Green salt, vitriol, tutia, and sal
ammoniac are both artificial and natural. But the

11
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artificial are even better than the natural, which
<anyone> who knows about minerals does not
contradict. The natural wild tree and the

artificial <ly> grafted one are both trees. Natural bees
and artificial bees generated from a <decomposing>
bull are both bees. Nor does art do all these things;
rather it helps nature to do them. Therefore the
assistance of this art does not alter the nature of things.
Hence the works of man can be both natural with regard
to essence and artificial with regard to mode of
production.

The argument concerning the quantity of components
is refuted by the green salt and other products
mentioned above, which we make unremittingly
without determination of the quantity of

components.

The argument concerning place <of generation> is
anmulled because just as an animal is born from an egg
in the womb <of its mother>, so <if the egg> is put
under a breast or in a ripening chamber, the animal
will be born.

The foresaid objection based on time <of generation>
is easily crippled in the same way as that concerning

the quantity of components,

Concerning difference of species, there is the objection
that metals do not differ in species and <to the
contrary> agree in one definition, for example,
"composite body fusible in fire, not combustible, <and >
extensible under the hammer." But let me acknowledge
that practically no <others> are similar to these, <which
are> similar <to each other>, because one <metal>
receives the other, and they suffer <themselves> to be
intermixed, and in the fire they are mutually absorbed,
according as <there is> only a difference of accidental
quality <between them >,

But what they assert reasoning from dissolution by fire
needs no contradiction, since copper whitened by tutia is
very little discolored by fire.

[The final three responses are too corrupt to

translate at present.]

13

These elliptical attacks on alchemy, each with its matching
rebuttal, clearly reflect the influence of the De congelatione, though
whether in its Latin translation or Arabic original, we cannot yet
say. The first argument, that metals are natural products and
hence may not be replicated by artificial means, implicitly contains
the axiom of Avicenna that natural products are always better than
artificial ones. Significantly, it is this proposition that "Hermes"
begins with, and this with which he occupies the most time. His
rebuttal of Avicenna comprises in effect a justification of all human
arts, explicitly mentioning agriculture (grafting) in addition to
alchemy. By showing that human efforts in general produce results
not unlike those of nature, the author vitiates Avicenna's universal
proposition that "art is weaker than nature and does not equal it,
however much it labor.” Having disproved this axiom, Hermes can
proceed to say that alchemy succeeds in replicating such mineral
products as "green salt" (this could refer to any number of artificial
copper compounds), vitriol (probably copper or iron sulfate), tutia
(zinc oxide or carbonate, the latter of which was mined, the former
produced artificially as a deposit forming on the walls of
refineries), and sal ammoniac (ammonium chloride, found
naturally and produced artifically as a decomposition product of
hair). It is interesting that Hermes is so confident of his chemistry
that he asserts the artificial versions of these reagents to be even
better than their natural counterparts. We have here a veritable
manifesto proclaiming the power of technology in general and
chemical technology in particular.

The second and fourth rebuttals appeal directly to sense. Of
these, only the one concerning quantity of components can be
found in the De congelatione, where it is subordinated to the
argument that species cannot be transmuted (cf. the second
argument in our summary of Avicenna's position). Hermes
responds that alchemists unfailingly produce such reagents as
"green salt," vitriol, tutia, and sal ammoniac without a knowledge of
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their fundamental components; hence such knowledge is
unnecessary. Similarly, they do this without reference to special
times, i.e. the "judgements” of the astrologers; these too must
therefore be superfluous.

Hermes's third rebuttal is a simple argument from analogy,
though expressed in somewhat cryptic language. He seems to say
that plaée of generation, like time, is an unnecessary consideration,
because an egg can be taken from its mother and incubated
artificially without ill results.

Finally, with his fifth counter-argument, Hermes comes to the
Avicennian denial of species-transmutation. He adopts the
approach of logic, saying that the metals belong to a single
definition, any metal being "a composite, fusible, incombustible,
malleable body." Logically, there is no reason why this should be
called a genus rather than a species, since such differentiation is
merely a matter of degree (a genus is merely comprehended by a
more general definition than a species). By providing a single
definition for all the metals, he can therefore argue that they all
belong to a single "species,” and that the "species" of which
Avicenna speaks are only "species specialiores." Thus the Liber
Hermetis does not need the transmutation of species. This purely
logical approach to undermining the Sciant artifices was soon to
give way in the West to a more hylomorphic tendency. As we shall
see, Albertus Magnus - among others - took Avicenna's species to
mean a form that "inheres" physically in the substance of a metal in
order to determine its particular set of characteristics. Although
permissible within the framework of Aristotelian philosophy
(where eidos means either "species' or "form"), Albert's
interpretation would have the effect of turning Avicenna's
discussion of genera and species into an argument about matter and
form.

Hermes then backs up this proof with the physical
observation that fused metals can be intermixed and alloyed, thus
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indicating that their differences are only accidental. Interestingly,
this observational evidence takes little account of iron, which
medieval artisans could not attain high enough temperatures to
fuse.?

The sixth rebuttal, and the final one with which we shall
concern ourselves, again appeals to sense. Hermes responds to the
allegation that alchemically transmuted metals return to their
original components upon application of heat by referring to brass,
which he incorrectly maintains to be stable in the refiner's fire.

II1. The Mid-Thirteenth Century: Vincent, Albert, and Roger

The Liber Hermetis, although it offered a succinct and early
defense of alchemy, does not seem to have been known to the three
scholastic authors mentioned above, Vincent of Beauvais, Albertus
Magnus, and Roger Bacon. It will be useful now to examine the
works of these three authorities, in order to determine the degree
of controversy surrounding alchemy in the mid-thirteenth century.
Let us begin with Vincent, who completed his Speculum doctrinale
and Speculum naturale between 1256 and 125925 Since these two
works contains much the same material on alchemy and mineralogy
in general, we shall focus on the somewhat more orderly Speculum
doctrinale.

Vincent devotes book eleven of the Speculum doctrinale to
the mechanical arts. The last of these is alchemy, which Vincent
says he has inserted here in the place of medicine, since the latter,
as it concerns the causes of things, is both a science and an art, and
so deserves a separate book.26 Alchemy, to the contrary, is merely
useful from a practical point of view - to the metal-worker, since it
teaches “"the examination intermixture, separation, and
transmutation” of the metals, and to the physician, because it aids
in the isolation of harmful components which "are often found

mixed together in simple medicines."?’
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Vincent continues to say that alchemy is descended from the
“science of minerals" (ab illa parte naturalis philosophie que est de
mineris) in the same way that agriculture is derived from the
"science of plants." To Vincent, therefore, alchemy "is properly the
art of transmuting mineral bodies, such as metals and the like, from
their own species to others."?8

It would appear, then, that Vincent considers alchemy to be a
simple practical art, entirely devoid of theoretical content. But the
Speculum doctrinale begins at once to contradict itself, for the
introductory passage is directly followed by extracts from the De
aluminibus et salibus of pseudo-Razl that give extensive
descriptions of mineral causation. Similarly, Vincent borrows long
speculative passages from the Questiones Nicolai Peripatetici, which
he calls Liber de vaporibus.?

A parallel confusion reigns in Vincent's description of the De
congelatione's attack on alchemy. He quotes Avicenna's broadside
against the transmutation of species twice, without giving his own
point of view.30 Instead, he replies with an extract from the
spurious De anima in arte alkimia also attributed to Avicenna,
which contains a number of garbled arguments in favor of alchemy.
We shall not concern ourselves here with the De anima, an
Andalusian product of the eleventh or twelfth century,3! because
its disputation is too poorly translated to be of much interest
in our present capacity. At any rate, Vincent's treatment of
alchemy does not get much more positive than the following
statement:

Some say that that final chapter of the Meteors where the
transmutation of metals is treated is not by Aristotle, but an
addition from the words of another author.

To judge from Vincent's rather complacent account, the
propositions of the De congelatione were not yet subjects of intense
debate in the Latin world. In order to see if this was the general
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case, let us examine the De mineralibus of Albertus Magnus,
compiled around the time that Vincent's two Specula were being
written.

Here we find a considerably more coherent assessment of
alchemy than that of the Specula. Between 1250-1254, Albert took
on the task of writing a comprehensive study of mineralogy, as part
of his endeavor to explain the totality of natural science.33 As a
modern translator of the De mineralibus has pointed out, "The
<genuine> Aristotelian corpus contains almost nothing on
mineralogy.”3* Consequently, when Albert decided to investigate
this subject, he found no Aristotelian text to serve as a model. As
he himself says (in the translation of Dorothy Wyckoff) -

‘We have not seen Aristotle's books about these <minerals>, but
only some excerpts from them; and what Avicenna says about
<minerals> in the third chazgtcr of the first book which he wrote
about them is not sufficient.

Since Albert found the fragmentary and spurious De lapidibus
and the De congelatione to be insufficient, he turned to alchemical
sources for a more precise knowledge of minerals.® In the course
of his investigation, Albert therefore felt the need to respond to the
arguments of the De congelatione, which he knew to be a work of
Avicenna's.3? Albert begins his analysis of transmutation with an
attack on "Callisthenes,” meaning pseudo-Khalid ibn Yazld, to
whom a Liber trium verborum and other texts are ascribed.
Albert cannot abide the theory of Callisthenes that all metals share
one form, that of gold, in varying states of completion. Arguing
from sense, he says that the metals appear to be "stable”
(permanens); under normal circumstances they do not become
other metals. Therefore they must each have their own substantial
form by which they are "perfected.” Similarly, each metal has its
own peculiar set of properties, so their accidents are not common.
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As a result, "the substances and <species of different metals> must
be different."3?

Given that Albert believes the metals to differ in their
"species,” we might expect him to uphold the viewpoint of the De
congelatione. This, however, is not the case. In a special chapter
devoted to the question "Whether one form of metal can be
transmuted into another,” Albert directly attacks the
pronouncement "Sciant artifices." 0 Here it becomes clear that
Albert has understood the Latin species to mean "specific form."
Let us therefore supply our own translation of a critical passage -

Alchemy proceeds through this method, namely by corrupting
one <metal> through a removal <of it> from its own species,
and by inducing the species of another with the aid of those
<natures> that are in matter..for in these <sulfur and
mercury> the species of every metal is induced....*!

Albert here says that the subject (a metal) must first be
corrupted, after which a new species can be induced into that
subject. His employment of the terms corruptio and inductio,
makes it likely that he is envisioning this as a physical corruption of
the first metal's specific form, to be followed by the generation of a
new form. The use of "species” in this sense may be found at
numerous other places of Albert's treatise.*?

The substitution of "specific form" for "species” allows Albert
to circumvent the Sciant artifices, since he can now draw on a well-
defined Scholastic theory concerning the physical corruption of a
preexistent form followed by the induction of a subsequent form.
Thus Albert believes that species can indeed be transmuted,
inasmuch as one specific form can be destroyed and replaced by
another.

Albert's interpretation, however, slightly distorts Avicenna's
use of the Arabic term nauf , or species in the De congelatione. By
species Avicenna meant primarily a logical entity, in the same way
that the term is contrasted to genus by logicians.*3 In the De
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congelatione Avicenna does not speak of species as "inhering” in
matter, or as being corrupted and induced. Instead, his species are
above all abstract categories that existed in the Creator's mind
when He fashioned the natural world. To say that such logical
species are transmutable would be fatuous indeed, since they
represent the distinct underlying concepts by which God created
separate metals. %

At any rate, armed with his hylomorphic interpretation of
"species,"” Albert says that honest alchemists act towards metals just
as physicians do towards their patients. The alchemists first clean
and purify the old metal, just as a doctor employs emetics and
diaphoretics to purge his patient. Then they strengthen the
"elemental and celestial powers" in the metal's substance,
apparently by adding drug-like components and observing
astrological "judgements.”" In this capacity, they are only preparing
the metal for nature to act on it. As a result (in Wyckoff's
translation)

...nature herself performs the work, and not art, except as the
instrument, aiding and hastening the process, as we have said.
And so they appear to produce and make real gold and silver.
For whatever the elemental and celestial powers produce in
natural vessels they also produce in artificial vessels, provided the
artificial <vessels> are formed just as the natural <ones>. And
whatever nature produces by the heat of the sun and stars, art
also produces by the heat of fire, provided the fire is tempered so
as not to be stronger than the self-moving formative power in the
metals; for there is a celestial power mixed with it in the
beginning, which may be deflected towards one result or another
by the help of art.®

Albert's vision of art as an "instrument” or "aid" to nature
hearkens back to the Aristotelian distinction which we cited earlier
(Physics, ii. 8, 199a), where the Stagyrite mentions one sort of art
which "perfects that which nature cannot do,” and another that
merely "imitates nature.” According to Albert, the alchemist both
imitates and perfects: he copies nature's methods, using fire to
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achieve the effects of the stars, and even modeling his apparatus on
the presumed shape of the subterranean caverns in which metals
are generated. But, by employing the purgative tactics mentioned
above, he also perfects where nature was unable to complete the
job. This he does by corrupting the old specific form of the metal;
the subsequent addition of drug-like ingredients, heat, and the
directing of specific celestial virtues will combine to produce a new
and better specific form. The alchemist has not therefore
transmuted any species; he has only removed one specific form and
prepared the way for another to be received.

Albert's benign view of alchemy does not provide witness to
a heated debate on this subject. He is not responding to any
moderni, but only to Avicenna, "Callisthenes,”" and other Arabic
authors. The equanimity of his tone, furthermore, seems to reflect
a period in which alchemical transmutation was not yet a general
subject of irascible dispute. If we now turn to Roger Bacon, the
atmosphere changes radically.

Roger wrote his Opus tertium around the year 1266, as a part
of the trilogy also comprising his Opus maius and Opus minus. The
three books were intended as an advertisement for reform, and as
such they were sent by special courier to Roger's friend Clement
IV, the erstwhile Guy de Foulques.*® As a result of their partially
rhetorical nature, we might expect Roger's three Opera to give way
at times to enthusiasm. Indeed, the excitable friar here attains an
almost apoplectic indignation in describing the shortcomings of his
contemporaries. Yet, although the Opera sometimes degenerate
into hyperbole, they are nonetheless revealing in their sectarian
vision of the thirteenth century university's shortcomings. And it is
precisely the discipline of alchemy that Roger wants to employ as
one of the keystones of his reformed natural philosophy.

Let us therefore examine Roger's Opus tertium, in which,
after extolling the virtues of mathematics, he passes to alchemy
with the following words:

21

But there is another science which is about the generation of
things from the elements, and about all inanimate things, for
example the elements, simple and compounded humors,
common stones, gems, and types of marble, gold and other
metals, sulfurs, salts, and inks, azures, minium, and other colors,
oils and burning pitches, and countless other things of which we
have nothing in the books of Aristotle: nor do natural
philosophers know of these things, nor the whole Latin crowd.
And since this science is ignored by the mass of students, it is
necessary that they be ignorant of all natural things that follow
therefrom, for example the generation of animated things, such
as vegetables, animals, and men, for prior things having been
ignored, it is necessary that posterior things be ignored....
Whence, due to ignorance of this science, common natural
philosophy cannot be known, nor theoretical medicine, nor,
consequently, practical medicine, not only because natural
philosophy and theoretical medicine are necessary for its
practice, but because all simple medicines from inanimate things
are received from this science....Nor can the names of medicines
or their significations be known without this science. And this
science is called "theoretical alchemy," which theorizes about all
inanimate things and about the generation of things from the
elements. There is in addition an operative and practical
alchemy, which teaches how to make noble metals, colors, and
many other things - better and more plentifully by art than they
are produced by nature. And a science of this sort is greater than
all the preceding, because it produces greater utility. Not only
can it provide the expenditures and countless other <needs> of
the republic, but it teaches to discover such things as can ﬁreatly
prolong human life, which cannot be arrived at by nature.*

Roger's approbation of alchemy far exceeds the modest
esteem of Vincent or Albert. While the latter authors see alchemy
primarily as a practical art whose masters have provided empirical
examples for real philosophers to explain, Roger wants to make it
the well-spring of all natural philosophy!  He justifies his
enthusiasm by splitting alchemy into two divisons, one theoretical
(alkimia speculativa), the other practical (alkimia operativa). The
former concerns itself with the causes not only of minerals, but "of
all inanimate things,” inasmuch as they are generated from the four
elements. But because animate things come to be from the four
humors, and the humors from the four elements, it follows that an
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ignorance of the latter will result in an inadequate understanding of
the former.*8 Consequently, theoretical alchemy, the science of
"things generated from the elements’ should provide the basis for
natural philosophy and medicine.

Practical or operative alchemy, on the other hand, concerns
itself not only with the transmutation of metals, but also with the
production of dyes and medicines. As befits a message sent to the
pope, the Opus tertium stresses that these virtues can be put to use
for the fiscal support of the state. It would not be anachronistic,
therefore, to say that Roger's practical alchemy is a sort of applied
or industrial chemistry, with metallurgy and pharmacology thrown
in as well. Indeed, we may follow Thorndike in referring to Roger
in this context as an "applied scientist' (cf. n. 68 infra). His
theoretical alchemy, on the other hand, comprises the speculative
branch of this mega-discipline. Although modern historians have
stressed Roger's mathematics (to the ultimate misfortune of the
poor friar), we must note that in the passage above he explicitly
lauds alchemy as "greater than all the foregoing <sciences>," of
which the science of mathematics was one.

Despite the enthusiastic tone of Roger's comments, he was
hardly unaware of the "Sciant artifices," as even his early
Aristotelian commentaries show. Interestingly, his questions on De
plantis, written between 1241 and 1246, uphold the viewpoint of the
De congelatione, which Bacon here attributes to Aristotle, referring
to it four times as part of "the fourth book of the Meteors."? Since
Bacon's use of the De congelationes's propositions in the sphere of
vegetable science supports our view that these enunciations had
considerable influence outside the realm of purely mineral affairs,
it will be useful to look at his questions.

Bacon's first question is about grafting: he starts by asking
whether the twig cut from a plant is still alive. Responding
negatively, he answers that no living being can live without
nutriment. Against this negation, however, he replies as follows -
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Contra: a regression due to the privation of a continual state of
being [habitus] does not occur without a resolution to the prime
matter, as is said in the ninth book of the Metaphysics [perhaps
actually a paraphrase of 1044b30-104526] and in the fourth of the
Meteors.

Bacon's response here does not seem entirely appropriate;
for us, however, the important thing to note is his citation of
Avicenna's principle that metals cannot be transmuted without
their reduction to prime matter in the same breath as book nine of
the Metaphysics. Roger has taken the Avicennian axiom as a
general principle to be applied to the whole of nature. A similar
use occurs when Roger asks whether "one species of plant can be
transmuted into another.” First he quotes an earlier passage of the
De congelatione, where that text describes the fossilization of a
plant. In Avicenna's terms, a plant has become a stone; thus it has
been "transmuted into another.">! In opposition to this,

Roger then quotes the above paraphrase from the Metaphysics,
followed by the "Sciant artifices" -

Likewise, in the fourth book of the Meteors, "The artificers of
alchemy should know that the species of metals cannot be
transmuted,” therefore neither can the species of plants. 2

But, as Roger knows, horticulturists do make successful
graftings, hence changing the species of plants. He solves the
ensuing conflict between philosophy and sense by saying that such
transmutations do not involve specific change, but only a
transmutation "according to being and accidental differences and
properties,” not according to "essence and specific difference.”
Several lines later, Roger offers an alternative conclusion, also
based on the "Sciant artifices" -
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Or it must be said that nature can transmute species, but not art,
and Aristotle touches on this in the fourth book of the Meteors,
"the artificers of alchemy should know, etc.,” because he says
“artificers,” that is, a thing cannot be transmuted according to
species by art, and he does not negate that it can be by nature.

Here we have found the same man who in the Opus minus
claimed artificial gold to be "better than the natural">
adopting two of the anti-alchemical positions of Avicenna,
first that species cannot be transmuted, and second that nature can
do what art cannot. Furthermore, he is so enamoured of these
axioms that he has removed them from their metallurgical setting
and inserted them into the science of plants, implicitly making of
them general philosophical principles. Surely a radical change in
Bacon's thought must have occurred between 1241-1246, when the
Questiones supra De plantis was composed, and the late 1260's,
when he wrote his three Opera.

If we turn, finally to the Communium naturalium of c.
1266, Bacon's mature position on the "Sciant artifices" will emerge.
The inimitable words of our irascible friar deserve to be quoted -

Let the fools who misuse this authority <of Aristotle> at the end
of the first translation of the Meteors, which they draw forth
against the truth, saying it to be written <that> "the artificers of
alchemy should know that the species of things cannot be
transmuted” as if it were the word of Aristotle, be silent, since
there is nothing of <Aristotle's> after the beginning of that
chapter <starting> "Pure earth does not become stone etc.,” but
rather an addition by Alfred.s

Roger has replaced the authority of Aristotle with that of
Alfred, making it an easy matter for him to dismiss the proposition
that species may not be transmuted. Following this, he returns to
the now familiar paraphrase from the Metaphysics, where Aristotle
speaks of a privation of habitus via resolution to the prime matter,
to show that the Stagyrite really did believe in such transmutation.
To clinch his argument, Bacon then refers to the pseudo-
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Aristotelian Secret of Secrets, which of course contains a short
treatment of alchemy.>

The Bacon of 1241-6, who was lecturing on the natural
philosophy of Aristotle at Paris - perhaps we should say the pre-

Grosseteste Bacon’’

- was therefore a staunch supporter of the De
congelatione, which our friar thought at that time to be a work by
the genuine Aristotle. The Bacon of the 1260's, on the other hand,
has demoted the document of "Alfred" to the domain of fools.
Clearly a two-fold process has triggered Roger's change of attitude:
first he has come to his mature position of high regard for
experimental science and technology, and second, he has
discovered the inauthenticity of the De congelatione.

Bacon's mature postion, to summarize, is considerably
stronger than that of Vincent and Albert. Unlike them, Roger
actually rejects the theoretical validity of the "Sciant artifices" in his
Communium naturalium. Vincent, on the other hand, chose to take
no position, and Albert circumvented the issue by interpreting
species to mean specific form. Roger, to the contrary, simply says
that the proposition "species cannot be transmuted” is not true.
Furthermore, he adds that "fools" abuse the authority of Aristotle
by attributing this position to him, apparently in attacking alchemy.
Since it was not the practice among Arabic authors to attribute the
De congelatione to Aristotle, it follows that the "fools” to whom
Bacon refers must have been Latins. Albert's dispute, on the other
hand, was limited to Arabs, and Vincent found no need to take
sides at all. It is therefore evident that the alchemical debate had
grown in magnitude since the 1240's and 50's, when Vincent and
Albert were concerned with mineralogy. To judge by the great
space given to disputation in alchemical works written after 1250,
this would certainly seem to be true. Let us therefore inspect the
work of a practicing alchemist who probably wrote in the last third
of the thirteenth century.




1V, Alchemical Debare in the Late Thirteenth Censury:
Pauius de Tarenra

We have shown in several previous publications that the
alchemical writer Paulus de Tarento was also the probable author
of the Swmma perfectionis traditionally aseribed to the Arabic
author Geber, and also that Paul probably wrote his Theonca er
privctica {which we shall abbreviate TP) in the last third of the
thirteenth century®  Here, however, we shall concentrate on the
defense of alchemy that Paul presems in the TP, putting it within
the context of the foregoing debate.

According to its colophon, the TF was written while Paul was
@ lecturer &t the Franciscan studium in Assisi.  Although 1 have
found no archival evidence to support this contention, it is manifess
that the work was written for & scholastic aondience, as a
Jjustification and exposé of alchemy, The TP begins with a proem
that is heavily dependent on the pseudo-Aristotelian Liber de
canesis, in which Paul tries to justify the power of man over nature,
He does this by identifying the Plotinian hypostasis “intellectus®
with the human intellect, 2 nol uncommeon conflation among
thirteenth century thinkers. Because nature is inferior and subject
to intellect, man must therefore be in 2 position to manipulate and
rule nature.  As he himself says,

Whoever thesefire knows...that natire is subjected im undversal
1o the superior istcllect, may casily observe thal oature in
particitlar i fubgected 1o human intelledt, [subjecied] by effect to
ils virtue and by rode (o its un.w

Because human intellect rules over nature, artisans, such as
“sculptors, painters, farmers, and physicians,” have nature subjected
to themselves "as matter and instrument, ™ Drawing on the
Physice, book I, Paul then says that human art is divided into two
categories - that which results in the generation of an “extrinsic”
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form, as in the case of painting and sculpting, and that which
terminates in an “imtrinsic form,” such as medicine or agriculture.
This bifurcation is due 1o the division of quality inte two different
genera.

The first genus is made up of the four elemental qualities,
hot, cold, wet, and dry: these are primary qualities. The second
geous is composed of qualities caused by the first, such as “white,
black, sweet, bitter, hard, soft, sharp, dull” which are secondary
qualities, When art takes a virte of the secondary qualities as its
instrument, a5 eolor is taken in painting or the hardness of a knife
in sculpture, “then it is pecessary that an zccidental form be
induced extrinsically” because “art and arifex aet voward the
passive nature from beyond.®!  Furthermore, secondary qualities
are mot per e active on nature except accidentally; they are
properly active on sense alone.

Paul continues this line of reasoning a1 some length,
concluding that arts which act by means of secondary qualities "are
not transmutative of substance” and so0 ¢an only induce an
accidental form from bevond. But, when art “takes as instrument 2
virtue of nature which belongs to the first gualities,” it is necessary
that the work of the artisan pertain (0 real substance, and not just
o accidemts. The first gualities, Paul says, are “the hands of
nature,” by which she transmutes and makes all her products. In
this gase,

At exists solehy in the mole of mover and director, of supparter

and paler, st ned in tbe rale of maker. Naiwre berself is then i
the role ol mover, makeor, or canser..

In other words, when the artisan employs first qualities, art
morves and directs nature, but nature herself does the real making.
This is the case with medicine and agriculture, for the physician
operales on a natural form, “the dispesition of the complexion
within,” and the horticulurist only caltivates or directs natere when
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he makes graftings. Since the agricultor takes "natural agents" -
"earth, water, air, heat, and seeds" - as his instruments, and the
doctor "the virtues of drugs,"

..such men make essential things, not merely accidental ones.
And since nature actually does the making in all things, while art
only administers, joins together, and rules, the effect must be
attributed rather to nature than to art, or to nature beneath <the
rule of> art. 3

The genuine physician, horticulturist, or alchemist, produces
real changes in essence and substance, because he manipulates the
first qualities of matter. False artisans, on the other hand, only
produce the appearance of change; they attack the symptom rather
than the cause. Interestingly, Paul is the only one from among the
scientists examined by us who has no inkling that the De
congelatione is not a work of Aristotle’s. He uses the doctrine
described above to rebut it several folios later -

We do not consider the opinion of Aristotle which he writes at
the end of the Meteors, "The alchemists should know that species
cannot be transmuted,” to be true unless it be understood in the
foresaid way, <so that transmutation occur> through purely
artificial agents.

In other words, the "Sciant artifices” holds only if the artisan
employ secondary, "artificial” qualities, since these do not affect the
substance of a given subject. Otherwise, if he uses primary
qualities, it is indeed possible to induce substantial change and thus
to alter species.

Paul of Taranto's argument, although it is primarily directed
toward alchemy, is undeniably a justification of technology at large,
or rather a defense of applied science. Although he does not use
those terms, Paul's division between arts using first qualities and
those relying on secondary ones is in effect a distinction between
the applied scientist who understands and employs the true causes
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of things, and the simple artisan who works to produce an effect
without true knowledge of its causes.

As Avicenna said in the De congelatione, such an artisan
cannot change species, for if the specific difference - the cause of
the species - is not known, "how will it be possible to know whether
it is taken away or not, or how it could be taken away?" The
applied scientist, according to Paul, does understand the causes of
species, and can therefore change them.

Among the figures examined by us, only Roger Bacon
matches the premium put on technology, or rather applied science,
by Paul of Taranto. It is possible, however, that the very success of
such arguments as Paul's and Roger's led to the condemnation of
their views. In the TP, Paul goes to the limit by insisting that -

...anything short of the animated and the soul itself can be made
naturally from anything with regard to elementary form ... such
as bodies composed of the four elements, as for example stones
and metals.

In other words, the powers of art are limited only by the
human inability to make and infuse another soul. This belief puts
the entire natural order under the rule of human art, an idea which
Paul had already extracted from the Liber de causis and used as the
opening salvo of his treatise.

Bacon, in a similar fit of hubris, goes so far as to say that
alchemical gold, because it contains the four elements in an even
better proportion than natural gold, can restore the human body to
a condition of elemental equality proximate to the corporeal
harmony of Adam and Eve and the resurrected at the end of

time 66

It is probable that Roger's views were considered
heterodox even in his own lifetime: their extreme nature may even
have contributed to Bacon's apparent imprisonment during the last
fifteen years of his life.87 Despite Thorndike's argument that

Bacon's views on astrology and magic were similar to Albert's, and
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therefore that his scientific interests were not the probable reason
for his condemnation, we must insist that Roger's alchemical
beliefs were extreme even for the thirteenth century.68

V. Anti-Alchemical Sentiment in the Late Thirteenth Century,
and the Result of the Debate

What then was the opposite camp about, while Paul and
Roger were concocting their alchemical manifestos? The first
direct counter-attack by a Latin author that I have been able to
locate is contained in the Quodlibetal Questions of the Thomist
Aegidius Romanus (Giles of Rome), written between 1286 and
1291.%9 Before turning to Giles, however, it will be useful to
summarize briefly the views of his teacher, Thomas Aquinas.

Determining Thomas's opinions on alchemy is not as
straightforward a task as one might hope, since his genuine works
were sometimes completed posthumously by others. This appears
to have been the case with his commentary on the Meteorologica of
Aristotle: the portions of the text that give a positive portrayal of
alchemical transmutation were actually written by another author.
The Summa theologiae, finished or broken off in 1272, refers
several times to alchemy, but only in passing.”® Fortunately,
Thomas's commentary on the Sentences of Peter Lombard,
probably written between 1252 and 1256, contains a revealing
treatment of demonology in which alchemy - though not the main
topic - is discussed.”!

While commenting on Book 2 of the Sentences Thomas asks
“whether demons can induce a true corporeal effect into corporeal
matter." He then lists five authoritative opinions that deny the
possibility of such demonic power. The last of these is the Sciant
artifices: "Demons cannot work except through the method of art.
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But art cannot give a substantial form, whence it is said in the
chapter on minerals that the authors of alchemy should know that
species cannot be transformed. Therefore neither can demons
induce substantial forms." 72

Thomas next defines legitimate art as a procedure that
merely joins passive natural products to active natural powers in
order to produce a required effect. A good example, Thomas says,
is the lighting of a fire. The artisan conjoins the form of fire (the
natural agent) and the wood (the passive material) in order to draw
forth the effect of fire. Demons act in the same way: they "cannot
produce new effects by creation," like God Himself; they can only
apply natural agents to natural patients. When demons appear to
raise the dead or perform other supernatural acts, they are acting
by means of illusion only; the effects of such illusion are false and
ephemeral.

Thomas returns to alchemy at the end of this distinction, in
order to buttress his earlier comments -

Art by its own power cannot confer a substantial form, but it can
do this by means of a natural agent, as is clear in the following
[hoc), that the form of fire is produced in logs through art. There
are some substantial forms, however, which art cannot produce
by any means, since it cannot find the proper active and passive
subjects. Even in these art can produce a similitude, as when
alchemists produce something similar to gold as to exterior
accidents. But it is still not true gold, since the substantial form
of gold is not [induced] by the heat of fire - which alchemists use
- but by the heat of the sun in a determinate place where the
mineral power flourishes. Hence such [alchemical] gold does not
operate according to the species [of real gold], and the same is
true for the other things that they [alchemists} make.

Thus it is impossible for the alchemist to join the form of a
precious metal to the substance of a base one in the way that the
form of fire is joined to wood, because this must be done deep
within the earth, where the mineral power or virtus is subjected to a
special strengthening. For the same reason, Thomas adds, "the
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other things that they [alchemists] make " must also be deficient
when compared with their naturally occurring counterparts.
Thomas therefore rejects not only the alchemical creation of
metals but the artificial synthesis of any chemical product. Such
"alchemical" substances as ammonium chloride produced by the
destructive decomposition of hair, or copper acetate made with
vinegar left in a copper flask, are implicitly rejected as "fake"
because they were not generated in the bowels of the earth, "where
the mineral power flourishes." A form of this argument had
already been rebutted by the Book of Hermes, where the
pseudonymous author relied on the empirical testing of artificial
reagents to confirm their equivalence to the natural forms.
Furthermore, the Book of Hermes used the artificial incubation of
chicks to disprove directly the necessity of a special virtus loci.

In the work of Giles of Rome these rather incidental remarks
of Thomas are fleshed out to become a full-fledged attack on
alchemy. Like Thomas, Giles relies on the Sciant artifices and the
argument that the generation of metals requires a specific virtus
loci, a mineralizing power found deep within the earth. Similarly,
Giles, like Thomas, does not consider alchemy in the context of
natural philosophy - although he too wrote commentaries on De
generatione et corruptione and the Meteors - but in a treatise
primarily concerned with theology. Furthermore, the question
"whether man can make gold" belongs to the subsection of the
Quodlibeta devoted to the subject of man, and here man is being
treated "in relation to his art," not "in relation to nature."

Giles's quaestio actually contains two questions: first "whether
man can make true gold by art,” and second "given that he can
make gold, whether it be permissible to sell such gold." Replying to
the prior question, Giles first answers affirmatively - man can make
gold because he can make glass and electrum. Similarly, it is
possible to induce a sensitive soul into a given subject, because "the
magicians of Pharoah made living serpents.”" Since the sensitive
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form is nobler than that of gold, it should therefore be possible to
induce the form of gold into a particular subject.
Then arguing in contrarium, Gile's continues -

as is said in a certain commentary upon the Meteors
which is said to be by Avicenna, "the artificers of
alchemy should know....

Giles's primary authority is therefore none other than
Avicenna in the De congelatione. After quoting the "Sciant
artifices," Giles proceeds to paraphrase Avicenna's argument that
nature is better than art, saying that art is only a principle of
artificial things, whereas gold is not artificial but natural. A rather
involved argument follows, in which Giles maintains that
generation occurs in many forms: some generated things require a
"material principle:" horses for example, are only generated from
the equine menstruum of another horse. In addition, horses need a
specific place of generation, i.e. the equine womb. Certain less
perfect creatures, on the other hand, such as bees, which are
generated spontaneously in dead cattle, need only a "material
principle" (putrefying matter) but not a specific place of generation.
Other imperfect creatures, however, such as wine generated from
grapes, need both "material principle" and place of generation, for
wine is produced only "in the depth of the grape" (in ventre vitis). 1t
is therefore credible that metals need a specific place of
generation, i.e. the center of the earth, '

Interestingly, Giles does not prove that metals need a
determinate place of generation, saying merely that "It is
believable" (Sic etiam credibile est quod...). His argument is not
based on the axiom that species cannot be transmuted, but on the
observational authority of Avicenna, whose testimony Giles accepts
as empirical fact. Giles is not concerned with proving that metals
cannot be transmuted, but only with explaining why they cannot.
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Having shown that bees need no specific place of generation,
whereas vegetable products sometimes do, it is easy for Giles to
rebut the argument that since the Pharoah's magi infused a
sensitive soul into inert matter, man should be able to infuse the
less perfect form of gold. Giles merely replies that there is no
direct correspondence between perfection and mode of generation,
since bees, which are more perfect than plants, can be generated
anywhere, as long as putrefying matter is present, but plants
require a seed.

Finally Giles responds to the argument that artisans make
glass and electrum, and so should be able to make gold. This
argument he likewise solves by reference to the spontaneous
generation of certain animals: glass is like the spontaneously
generated animal, while the metals are like creatures requiring
seed. Electrum, on the other hand, is just a mixture of "three parts
gold and one of silver." That art can make electrum only proves
that it can mix different metals, but since gold is not a mixiure of
metals, it does not prove that gold can artificially be made.

The second question, "given that man can make gold, whether
it is permissible to sell such gold," Giles refuses to entertain
seriously, since he is unequivocally convinced that artificial gold
cannot be made. At this point Giles reveals the true nature of his
argument, saying,

...it would be hard to make such gold, whose falsity would not be
detected by cupellation. But given that such gold could be made,
it would still not be permissible to use it as money, since gold and
such metals are used in medicines, and in other things
administering to the human body. If such gold were thgreforc
alchemical, it might greatly harm the human complexion.7

According to Giles, even if alchemical gold could withstand
the assayer's test of cupellation, it would still not possess all the
qualities of natural gold: it might therefore harm the body of one
who ingested it. It follows that such a product would not be real
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gold, despite the assayer's judgement. No doubt Giles would have
said the same if such artificial gold withstood the further test of
cementation, and even had the same specific weight as natural gold
(which it could not have), for to him, mineral gold and artificial
gold can never be the same, regardless of their properties. Like
Avicenna, Giles has adopted the immutable principle that artificial
products can never be the same as their natural models. As for the
example of electrum, that is not a product but a mixture of
products, whereas glass is a human invention and not an imitatio
naturae.

Giles's rejection of alchemy is not, as we said earlier, based
on the premise that species cannot be transmuted. In another
distinction of the Quodlibetal Questions, he even proves that a new
species, "which never before has been made,” can be produced by
art with the aid of nature.”® Such a species will not, however, be as
good as any produced by nature alone, but will be sterile, like the
mule.”” Again, Giles is operating on the principle that, as
Avicenna said, "artificial things are not like natural ones, nor so
certain," since "art is weaker than nature and does not equal it."

The last three decades of the thirteenth century witness the
beginning of that increasingly hostile attitude taken by religious
authorities toward alchemy which culminates eventually in the
denunciation Contra alchymistas written by the well-known
inquisitor Nicholas Eymeric in 1396.78 Giles's attack was preceded,
for example, by a number of interdictions issued by the religious
orders. To mention only the Dominicans, we find condemnations
of alchemy propounded by the Narbonne Provincial Chapter in
1272, the Bordeaux General Chapter in 1287, the Tréves General
Chapter in 1289, and the Barcelona General Chapter in 1323.79
The movement to prohibit alchemy was given papal authority in
1317,80 when John XXII issued his well-known bull Spondent quas
non exhibent, according to Eymeric after the pope had held a public
disputation between alchemists and their detractors.3! This papal
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document, we should note, is directed specifically against
alchemists who employ their artificial gold for counterfeiting, and
contains little theoretical justification. Nonetheless, the bull does
say the following -

..<the alchemists>, by means of a sophistic transmutation,
counterfeit that which is not allowed in the nature of things, <the
making of > real gold and silver.2?

It appears then that John did not believe aichemical
transmutation to be possible, whether practiced by charlatans or
the self-deluded, for he states outright that this is not "in the nature
of things." At the same time, however, his condemnation is
motivated by purely fiscal reasons, for the debasement of coin by
counterfeiters, alchemical or otherwise, presented a serious
problem to the medieval commonwealth.83

What was the reason for this great backlash against alchemy
that seems to have begun around the time when Paul of Taranto
was writing his Theorica et practica? We have already suggested
that the alchemical proponents were themselves in part
responsible, by arrogating too much power to the claims of their
art. At the same time, however, other causes were at work. The
consistorial advocate Oldrado da Ponte in fact came out in support
of alchemy in a well known consilium probably written in the first
decade of the fourteenth century. The opening of Oldrado's
consilium contains a quotation from the ninth or tenth century
Canon Episcopi, a document intended to prohibit belief in witches,
who according to certain old pagan beliefs, could assume

monstrous shapes:®*

<It seems> that the art of alchemy should be prohibited,
because the Canon Episcopi, question 26, 1, says that "whoever
believes that anything created [creaturam] can be either mutated
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or transferred into another species or into another similitude,
except g the creator Himself, is an infidel, and worse than a
pagan.”

It is peculiar that Oldrado should have taken a document that
originally had no concern with alchemy to apply directly to that art.
In this he was pre-empted, however, by the thirteenth century
commentator of Gratian, Martinus Polonus, whose Margarita
Decreti already contains Oldrado's reference to the Canon
episcopi.86 But Martinus gives us no clue as to his opponents. Was
the Canon episcopi really being used by antagonists of alchemy?

If one inspects the passage above without respect to its
original context, it could indeed seem to be a sort of official decree
of the message propounded by the Sciant artifices. The passage
explicitly states that only God Himself can transmute species, and
that anyone who believes otherwise is not a Christian. Oldrado's
response to the Canon Episcopi is also revealing. Instead of
replying that this edict has nothing to do with alchemy, he answers
in the following manner:

<Alchemists> do not say that one species is mutated into
another (as is imputed to them), because this is not possible. But
they say that one species of metal (such as %old) can be produced
from another species of metal (such as tin). 7

Interestingly, Oldrado accepts the authority of the Canon
Episcopi in a role for which that document was never intended.
Oldrado's rebuttal does not argue with the principle that specific
transmutation is impossible.  Instead, Oldrado merely points out
that the species of the metal is not transmuted, but only the metal
itself. The origin of this strange-sounding claim was probably a late
thirteenth-century alchemical work ascribed spuriously to Roger
Bacon, the Breve breviarium. It is quite likely that the author of the
Breve breviarium originated this defence himself, as it seems to be
developed at greater length here than in any other medieval
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alchemical text. By claiming that the species of of the metals are
not transmuted, but only the metals themselves, the Breve
breviarium means that the group of characteristics that make silver
silver (its argenteity) and gold (its aureity) do not change if an
individual piece of silver is transmuted into an individual piece of
gold.88 Gold will still be defined, for example, as a "yellow, soft,
malleable, fusible, heavy, body" and silver as a "white, soft,
malleable, fusible, body, of moderate weight." Nonetheless, an
individual piece of silver can be physically transmuted so that its
matter will conform to the definition of gold. Hence, the physical
chracteristics of the individual piece of silver will have been
changed to the degree that they now belong to the species of gold.
Oldrado's consilium, although taking the same approach as
the Breve breviarium, differs from that text in its motivation. While
the Breve breviarium'’s argument seems to be directed solely against
the De congelatione, Oldrado is responding to the Canon Episcopi,
which explicitly said that only God could transmute species.
Oldrado's response is therefore intended to bear the onus of
doctrinal correctness, whereas the Breve breviarium's - at least
overtly - was not. We have already seen Thomas Aquinas and
Giles of Rome treat alchemy in a theological context, where
Thomas even mentioned alchemists in the same breath as demons.
Like Thomas and Giles, Oldrado sees alchemy in a theological
light, while the earlier authors had focused merely on its
naturalistic implications. This growing tendency to theologize the
issue of alchemy, I propose, provides the main reason for the
increased number of condemnations tendered against that art
during the late thirteenth and fourteenth centuries. We should not
forget that Innocent III and Gregory IX had already established the
papal Inquisition in the first half of the thirteenth century, and that
by the second half that institution was “fully organized."s®
Oldrado's need to answer to the Canon Episcopi was not
necessarily an anomaly: it may well have reflected the obsession
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with heterodoxy that began with the Albigensian Crusade and
eventually resulted in the witch hunts of the sixteenth and
seventeenth centuries.

Despite the efforts of Aegidius Romanus, John XXII, and
later Nicholas Eymeric, Latin alchemy could not be wiped out by
proclamatory or offical means. The vision of human power in the
realm of technology raised by the Liber Hermetis, Roger Bacon,
and Paul of Taranto was too seductive to be repressed for long.
Alchemy continued to thrive in the fourteenth and fifteenth
centuries, leading to such huge corpora as those attributed to
Arnald of Villanova and Ramon Lull (for which the reader may
consult our chapter five). But the texts of alchemy removed
themselves ever further from the disputational ambience of the
medieval university. Figurae and allegories became more and more
the proper mode of communication in alchemical literature, with a
concomitant loss of intellectual rigor.

The historian should not be blind to the fact that the
alchemical debate initiated in the thirteenth century had
repercussions in European culture at large long after it had become
stale and formulaic in the alchemical texts themselves. While Pico
della Mirandola, propagandist for the "dignity of man," used works
of a general Hermetic character to support his message, his
contemporary Ludovico Lazarelli, "a most ardent Hermetist,” in the
words of Frances Yates, transcribed the Margarita pretiosa of Petrus
Bonus for his master Mercurio da Corregio.?

The role of alchemical literature in shaping the reformatory
vision of Paracelsus von Hohenheim (d. 1542), in addition, cannot
be overstated’® To some extent the same may be said for the
"archimagus" of the sixteenth century, Agrippa von Nettesheim,”?
while the technological apologist John Dee, whose Mathematicall
Preface of 1570 demonstrated the practical application of Euclid's
Elements, was heavily indebted to the corpus of Roger Bacon,
including a number of alchemical works spuriously attributed to the
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friar.?3 It goes without saying, finally, that the ars - natura contrast
so prominent in the work of Francis Bacon must be re-examined in
the light of this alchemical debate initiated in the thirteenth
century.?*

Our purpose in this introduction is not to prove the continued
influence of alchemy on the development of applied science and
technology throughout the Scientific Revolution, however, but
merely to show that here, in these obscure treatises of the
thirteenth century, a propagandistic literature of technological
development was born. During this innovative period, alchemical
writers and their allies produced a literary corpus which was
among the earliest in Latin to actively promote the doctrine that
art can equal or outdo the products of nature, and that man can
even change the order of the natural world by altering the species
of those products. This technological dream, however premature,
was to have a lasting effect on the direction taken by Western
culture.
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Wyckoff uses the expression "specific form," where Albert employs the Latin
"species.” Although I agree that Albert sometimes meant "specific form" where he
says "species,” it is not satisfactory, in the interest of textual accuracy, to translate
him this way universally.

® Pid. 177.

4 Wyckoff's translation is here not satisfactory, as she has Albert actually
using the term "specific form" where the Latin reads "species." Cf. Wyckoff, p. 178.
We here give the Latin text, as reproduced from: Albertus Magnus, Mineralium
libri quingue, in B, Alberti Magni...opera omnia, ed. Auguste Borgnet (Paris: 1890),
V, p. 71B: "Alchimia autem per hunc modum procedit, scilicet corrumpens unum
a specie sua removendo: et cum juvamine eorum quae in materia sunt, alterius
speciem inducendo.... in his enim ex virtutibus horum omnis metalli species
inducitur."

42 Albert, op. cit., 68a: "Experimenta autem alchimicorum graves duas
nobis hic ingerunt dubitationes. Videntur enim illi dicere quod sola auri species
est forma metallorum."  Here Albert, though attacking the views of the
alchemists, implicitly equates "species” and "forma." In the following passage
(69A) he speaks of a "corruption” of species: "Quod si forte concederetur quod
substantiam auri inducat, adhuc non est sufficiens probatio ad hoc quod non sit
nisi una species metallorum: quoniam calcinando et sublimando et distillando et
caeteris operationibus quibus elixir per materiam metallorum faciunt penetrare,
corrumpere potest species metallorum quae primitus infuerunt materiae -
metallorum...."

2 Madkour, op. cit., 70.

.Georges C. Anawati, "Avicenne et l'alchimie,” in Accademia Nazionale
dei Lincei: Atti dei Convegni, X111, Convegno Intemazionale (April 9-15, 1969), pp.
285-341. At pp. 300-1, Anawati paraphrases another Avicennian text, the R. f
ibtal agkam al-nujum or R. al-Ishara ila ilm fasad ahkam
al-nujum, to the following effect: "Ce sont des absurdités [specific
transmutation]; car pour tout ce que Dieu a créé moyennant la force de la nature,
limitation artificielle est impossible; comme au contraire les productions
artificielles et scientifiques n'appartiennent d'aucune maniére 2 la nature.”

4 Wyckoff op. cit., 178-9.
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4 pSB, 1, p. 378.

Roger Bacon, Opus tertium, in Opera quaedam hactenus inedita, ed. J.S.
Brewer (London: 1859), I, pp. 39-40: "Sed alia est scientia, quae est de rerum
generatione ex elementis, et de omnibus rebus inanimatis: ut de elementis, et de
humoribus simplicibus et compositis: de lapidibus communibus, gemmis,
marmoribus; de auro et caeteris metallis; de sulphuribus, et salibus, et atramentis;
de azurio, et minio, et caeteris coloribus; de oleis et bituminibus ardentibus, et
aliis infinitis, de quibus nihil habemus in libris Aristotelis; nec naturales
philosophantes sciunt de his, nec totum vulgus Latinorum. Et quia haec scientia
ignoratur a vulgo studentium, necesse est ut ignorent omnia, quae sequuntur, de
rebus naturalibus; scilicet de generatione animatorum, ut vegetabilium, et
animalium, et hominum: quia ignoratis prioribus, necesse est ignorari quae
posteriora sunt. Generatio enim hominum, et brutorum, et vegetabilium est ex
elementis et humoribus, et communicat cum generatione rerum inanimatarum.
Unde, propter ignorantiam istius scientiae, non potest sciri naturalis philosophia
vulgata, nec speculativa medicina, nec per consequens practica; non solum quia
naturalis philosophia et speculativa medicina necessariae sunt ad practicam eius,
sed quia omnes simplices medicinae de rebus inanimatis accipiuntur de hac
scientia....nec nomina sciri possunt, nec significata, nisi per hanc scientiam; et haec
scientia est alkimia speculativa, quae speculatur de omnibus inanimatis et tota
generatione rerum ab elementis. Est autem alkimia operativa et practica, quae
docet facere metalla nobilia, et colores, et alia multa melius et copiosus per
artificium, quam per naturam fiant. Et hujusmodi scientia est major omnibus
praecedentibus, quia majores utilitates producit. Nam non solum expensas et alia
infinita reipublicae potest dare, sed docet invenire talia, quae vitam humanam
possunt 8prolongare in muita tempora, ad quae per naturam produci potest.”

This chain of being is perhaps made clearer at another point: "Hic autem
volens ponere radicalem generationem rerum ostendam quomodo ex elementis
generantur humores, et ex humoribus omnia inanimata, vegetabilia, et animalia, et
homines." Bacon, Opus minus, Opera quaedam hactenus inedita, 1 (London: 1859)
p. 359.

A Bacon, Questiones supra de plantis, in Opera hactenus inedita, ed. Robert
Steele, gLondon 1932) XI, p. 241, pp. 251-2.

Ibid., p. 241: "Contra: a privatione ad habitum non fit regressio, nisi per
resolutionem ad materiam primam ut dicitur .ix. Metaphysice et in quarto
Metheororum.”

31 Ibid., p. 251.
52 Ibid.: “Item, quarto Metheororum, 'sciant artifices alkimie species
metallorum transmutari non posse, quare similiter nec species plantarum.”

Ibid., p. 252: "Vel dicendum quod natura potest transmutare species, non
tamen ars, et hoc tangit Aristoteles in quarto Metheororum 'sciant artifices alkimie
etc., quia dixit ‘artifices, id est, per artem non potest transmutari res secundum
specienslzi et non negat quod non possit per naturam.”

Bacon, Opus minus, p. 375.

Bacon, Communium naluralzum, in Opera hactenus inedita, ed. Robert
Steele, n.d,, II, p. 7: "Et taceant stulti qui abutuntur autoritate illa in fine prime
translaciom's Metheororum, quam contra veritatem allegant, dicentes scriptum esse
‘Sciant artifices Alkimie species rerum transmutari non posse, ac si esset verbum
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Aristotelis, cum nichil ejus sit a principio illius capituli "Terra pura lapis non fit' et
cetera, set additum ab Alvredo."

Bacon, Liber secretum secretorum, in Opera quaedam hactenus inedita,
ed. Robert Steele, V, pp. 117-27, et sparsim. This is the text of the Secretum
secretorum with Bacon’s commentary.

DSB X1V, p. 35: Bacon met Grosseteste, who was to influence the whole
subsequent career of the friar, in 1247,

William Newman, "New Light on the Identity of "Geber,” Sudhoffs
Archiv, 1985, 69:76-90; and Newman, "The Genesis of the Summa perfectionis,"
Archives internationales d'histoire des sciences, 1985, 35:240-302.

Cf. Newman, The Summa perfectionis and Late Medieval Alchemy,
doctoral dissertation, Harvard University, 1986, vol. II1, f. 1v, 17-21..

6°Ibtd 2r,79.
! bid., 2v, 17-8.
€ bid., 3r, 14-7.
63 o Ibid., 31,29 - 3v, 4.
Ibzd 4r, 12-5.
8 Ibid., 6v, 18-20.

Bacon, Frater Rogerus Bacon in libro sex scientiarum in tertio gradu

sapientige...., in Opera hactenus inedita, ed. A.G. Little, IX, pp. 183-4.
67 Lynn Thorndike, op. cit., II, pp. 628-9.

Ibid. Despite my dlsagrecmcnt with Thorndike here, he is quite correct
in considering the doctrines of the Epistola de secretibus operibus attributed to
Bacon to be a form of applied science. See the HMES, vol. II, p. 663.

Aegldms Romanus, B. Aegidii Columnae Romam .Quodlibeta revisa,
correcta, et varie illustrato, studio M.F. Petri Damasi de Coninck (Louvain: 1646),
pp- 147-9 (=Quaestio 111, Quodlibeti VIII, Membri III).

Thomas Aquinas, In meteorologicorum continuatio, in Opera omnia
curante Roberto Busa S.I. (Stuttgart: Frommann-Holzboog, 1980), vol. VII, p. 627,
cols. 1 and 2; and Aquinas, Summa theologiae, ibid., vol. 11, p. 623, cols. 2,3; p.
873,cols. 1,2. See also Francesco Migliorino, "Alchimia lecita ¢ illecita nel
Trecento: Oldrado da Ponte," Quaderni Medievali, 1981, 11(June):33,

Thomas Aquinas, In quatuor libros sententiarum, in Aquinas, Opera, vol.
I, p. 145, cols. 1-3. On the probable date of composition see William O. Wallace
and James Weisheipl, "Thomas Aquinas,” in The New Catholic Encyclopedia, vol.
XIV, p. 104.

Aquinas, In quatuor libros sententiarum, p. 145, col. 1: "Utrum daemones
possint inducere in materia corporali verum effectum corporalem. ...Practerea,
daemones non operantur nisi per modum artis. Sed ars non potest dare formam
substantialem; unde dicitur in cap. de numeris: sciant auctores alchimiae, species
transformari non posse. Ergo nec daemones formas substantiales inducere
possint." The text used by Busa contains a manifest error: numeris should be
corrected to mineris.

Ibid.: "Ad quintum dicendum, quod ars virtute sua non potest formam
substantialem conferre, quod tamen potest virtute naturalis agentis; sicut patet in
hoc quod per artem inducitur forma ignis in lignis. Sed quaedam formae
substantiales sunt quas nullo modo ars inducere potest, quia propria activa et
passiva invenire non potest, sed in his potest aliquid simile facere; sicut alchimistae
faciunt aliquid simile auro quantum ad accidentia exteriora; sed tamen non faciunt
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verum aurum; quia forma substantialis auri non est per calorem ignis quo utuntur
alchimistae, sed per calorem solis in loco determinato, ubi viget virtus mineralis: et
ideo tale aurum non habet operationem consequentem speciem; et similiter in aliis
quae egrum opcratlonc fiunt."

4 Ibid., p. 147: "..ut dicitur in quodam comment.
super Metheoris, quod dicitur esse Avicennae: sciunt artifices alchimiae...."

Ibid., p. 149: "..durum enim esset facere aurum per alchimiam, cujus
falsitas non deprehenderetur per cinericium: dato tamen, quod fieret tale aurum,
non deberet expendi, quia aurum et talia metalla aliquando ponuntur in medicinis,
et in aliis deservientibus ad humanum corpus.”

7 Ibid., pp. 381-5.

7Ibtd p- 384.

Halleux, 1979, p. 126, n. 30.

?c. Narbey, “Le moine Roger Bacon, et le mouvement scientifique au
Xille siécle,” Revue des questions historiques, XXXV (Paris: 1884) p. 157.
Hallcuxb 1979, p. 127, adds additional condemnations by the religious orders.

Francesco Migliorino, "Alchimia lecita e illecita nel Trecento: Oldrado
da Ponte " Quaderni medievali, XI, (June: 1981), p. 15.

Halleux, 1979, P 126.

& Ibid., p. 124: "..quod non est in rerum natura esse verum aurum vel
argentum sophistica transmutatione confingant.”

& Mlghorano, op. cit., p. 16, p. 32.

8 Norman Cohn, Europe's Inner Demons (London: 1975), pp. 210-1.

8 Oldrado da Ponte, Consilium 74, de sottilegia, num. I, in Johannus
Chrisippus Fanianus, De iure artis alchemiae..., in Manget, op. cit., I, pp. 211: " Et
quod ars Alchemiae sit prohibita, quia dicit text. 26. q. I. c. episc. et quod quisquis
credit posse fieri aliquam creaturam aut in melius mutari aut transferri in aliam
speciem, aut in aliam similitudinem, nisi ab creatore, infidelis est et pagano
deterior.”

Jean-Pierre Baud has shown that Oldrado's invocation of the Canon
Episcopi derives from the Margarita decreti of Martinus Polonus, who died in 1278
or 1279 Cf. Baud, Le procés de l'alchimie (Strasbourg, 1983), pp. 17-23.

87 Oldradus, op. cit., p. 211, "..nec ipsi dicunt unam speciem mutari in
alteram (ut eis imponitur) guia hoc non est possibile. Sed dicunt quod ex una
specie metalli (scilicet stanno) potest alia species metalli (scilicet aurum) produci."

Pseudo-Roger Bacon, Breve breviarium in Sanioris medicinae magistri
Rogeri Baconi Angli de arte chymiae scripta (Frankfurt, 1603), pp. 123-126, on pp.
125-126: "Sic revera species non mutantur, sed individua: et sic illud intelligitur ...

species ergo argenti, quae est argenteitas non permutatur in speciem auri, quae est .

aureitas; quoniam species vere permutari non possunt, quia non sunt subiectae per
se accretionibus [sic codex; MS Oxford, BL, Digby 119, fol. 66r, leg. actionibus ut
vid] sensibilibus, nec in se compositionem partitam habent, vel contrariam, quae
sit causa permutationis vel subiectum .... Ex hoc argentum vel aurum factum est
subiectum alterius speciei, quam alia complevit et induxit materiae pugatio atque
digestio." The text of the Breve breviarium exists in fragmentary form in a
manuscript that, according to oral communication from M.-Th. d'Alverny, derives
from the late 13th century (MS Paris, BN, Lat. 6514, fols. 126-129). The
inauthenticity of the ascription to Roger seems assured by the text's dependence
on Albertus Magnus's De mineralibus for the theory that sulfur and other reagents
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contain a three-fold humidity (pp. 110, 165, etc.). For a description of this theory,
and Albert's source, see our introduction to the souces of the Summa perfectionis.
8 Cohn, op. cit,, p. 24.

Crisciani, op. cit., p. 165, n. 5; and Frances Yates, Giordano Bruno and
the Hermettc Tradition (London: 1964), p. 50.

1 Walter Pagel, Paracelsus: an Introduction to Philosophical Medicine in the
Era of the Renaissance (Basel: 1958).

%2 William Newman, "Thomas Vaughan as an Interpreter of Agrippa von
Nettesheim," Ambix, XXIX (November, 1982), pp. 125-40.

Nicholas Clulee, "John Dee's Mathematics and the Grading of
Compound Qualities," .Ambix, XVIIl (November, 1971), pp. 178-211; Clulee,
"Astrology, Magic, and Optics: Facets of John Dee's Early Natural Philosophy,”
Renaissance Quarterly, XXX (Winter, 1977), pp. 632-80. Both articles give ample
witness to the heavy influence of Bacon. Dee also owned a number of important
alchemical Mss., such as Oxford, Bodleian, Digby 119 and Glasgow, Hunterian
253. Of the Mss. listed in Dorothy Singer, Catalogue of Latin and Alchemical
Manuscripts in Great Britain and Ireland (Brussels: 1928), at least one contains
works ascribed to Bacon with notes by Dee: London, B.M. Sloane 2327, ff. 30r-v
and 361-8r.

An interesting discussion of the position of Bacon and his
contemporaries regarding the ars - natura dichotomy may be found in Paolo
Rossi, I filosofi e le macchine (1400-1700) (Milan, 1962).
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Appendix I

The text of the De congelatione et conglutinatione prepared by E.J.
Holmyard and D.C. Mandeville, Avicennae de congelatione et conglutinatione
lapidum (Paris: 1927) is really no edition at all. In the words of Holmyard and
Mandeville themselves (p. 13), they "made no attempt to establish a Latin text,"
but only copied a base manuscript and "collated it" with several others: they did
not attempt to emend the readings of their fundamental manuscript, although it
was quite defective. Consequently, the text of the De congelatione printed by these
two scholars is incomprehensible in many places. We cannot produce a critical
edition of the De congelatione here, but, by using the variants supplied in
Holmyard's and Mandeville's "collation," along with one other source, it will be
possible to arrive at a coherent text of the pertinent section. The other source
employed by us is the version of the De congelatione printed in J.J. Manget,
Bibliotheca chemica curiosa (Geneva: 1702), 1, pp. 636-8. Holmyard and
Mandeville reckoned Manget's text to be of a different family than any of the Mss.
or printed versions used by them (p. 14), but did not include its variants, Our
purpose, let us repeat, is not to produce a critical text, but only one that is capable
of translation. We have not inspected the manuscripts or printed texts used by
Holmyard and Mandeville, relying only on the alternate readings that they
themselves supply.

Sigla

A. The text of Holmyard and Mandeville (a transcription of Cambridge,
Trinity 1400, ff. 8v-11v).

Tb. Cambridge, Trinty 1122, ff, 192v-194v.
B. Aristotelis, philosophorum maximi, secretum...(Bologna: 1501).
L. Secreta secretorum Aristotelis... (Lyons: 1528).

C. Avicennae de congelatione et conglutinatione lapidum, in Bibliotheca
chemica curiosa, ed. J.J. Manget (Geneva:  1702), I, pp. 636-8.
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Et artifices gelacionem fere similem artificialiter

faciunt quamvis artificialia non eodem modo sunt quo
naturalia nec tam certa licet propinqua sint similia et

ideo creditur quod composicio eius naturalis fiat hoc

modo vel vicino huic sed ars est debilior quam natura
et non consequitur eam quamvis multum laboret. Quare
sciant artifices alkimie species metallorum

transmutari non posse. Sed similia facere possunt,

et tingere rubeum citrino ut videatur aurum et

album tingere colore quo volunt donec sit

multum simile auro vel eri. Possunt quoque plumbi
immundicias abstergere, ipsum tamen semper

erit plumbum. Quamquam videatur argentum,

optinebunt tamen in eo aliene qualitates

1. similem: sensibilem BL//2. quo: quo et C//3. licet propinqua sint:
habet C//4. fiat: sit A/ /5. vicino: vicina A//et non: nec C/ /6. consequitur:
sequitor C//quamvis: licet C//Quare om. C//7. sciant: sciant autem
BLTb Sciant vero C//metallorum: vere BL aeris Tb rerum C//8.
transmutari: mutare A permutari BL permutare Tb//similia: similia vel
BL similia alia Tb similia illis C//9. tingere: pingere C//citrino: citrone
Tb//alt. et: aut A//10. album tingere: tingere albo A album pingere
C//colore quo volunt om. A//sit: sint Tb//11. multum: materie
Tb//auro: argento A aut auro Tb//aut: vel Tb//quoque: aut ATb om.
BL//12. ipsum: verum ATbBL//13. erit: esset Tb//Quamquam: et si BL
quamvis TbC//14. optinebunt tamen: sed obtinebunt BL optinebuntur Tb
sed tunc optime erunt C//aliene: aliae C//qualitates: qualitatis ATb//
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ut errent in eo homines ut qui accipiunt salem et
salem armoniacum. Ceterum quod differentia
specifica aliquo tollatur ingenio non credo possibile
quia in talibus non est quod una in aliam
convertatur quia ista sensibilia non sunt

de quibus mutantur species sed sunt accidentia

et proprietates. Differentie metallorum enim

non sunt cognite et cum differencia

non sit cognita, quomodo poterit sciri

utrum tollatur nec ne, vel quomodo tolli possit?
Sed expoliacio intus accidentium ut saporis, coloris,

15. pr. ut: om. A ne BL//errent om. A//in eo om. AC//homines om.
ATb//alt. ut om. ATbBL//qui: om. A nisi quia BL//accipiunt: om. A
accipiunt in eo BL//saltem et: om. ABL solem et salem et Tb//16. salem
armoniacum: om. A sal armoniacum BL et argentum Tb//quod: que
Tb//17. aliquo om. C//non: ego non BL//18. quia in talibus: et
BLC//una om. ATb//in aliam om. ATbBL//19. quia: quod BL//20. de
quibus: differentia C//mutantur: qua permutantur C//accidentia:
accidentalia A//21. proprietates: proprictatis A//metallorum enim: autem
eorum metallorum BL autem eorum C//22. et: om. BL quia C//23. non
sit cognita: sit ignota C//poterit: potest C//24. tollatur: cola B colla L
tollitur Tb//25. intus om. TbC//accidentium: activam Tb//ut: fieri potest
ut Tb/ /saporis: vaporum Tb vaporis et C//coloris: colorum Tb// ’
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ponderis, vel saltem diminucio non impossibilis,
quia contra hoc ratio non stat. Ceterum
proportio istarum substantiarum compositionis
non erit in omnibus eadem. Hec compositio

in aliam mutari non poterit compositionem

nisi forte in primam reducatur materiam, et

sic in aliud quam prius erat permutetur.

Hoc autem per solam liquefactionem non fit,
sed accidunt ei ex hoc res quedam extranee.

26. ;{ox_xderis: ponderum Tb//non impossibilis: non est impossibile non est
possibile Tb om, C//27. quia contra hoc: quia tunt hec ABL om. C//ratio
non stat om. A//Ceterum: sed C//post Ceterum ddd. qui in ras. A//28.
proportio: proposicio Tb//istarum: terrarum ABL//compositionis:
compositis ABL om. C//29. eadem om. Tb//compositio: ergo BL igitur
TbC//30. aliam: illam C//mutari: permutari C/ /compositionem om.
C//reducatur: reducantur ABLTb {apud Holmyard & Mandeville]//32.
permutetur: permutatur A permutentur Tb permutantur C//34. accidunt:
acciduntur AB//ex hoc om. C//34. quedam om. C//
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Appendix I1

The base manuscript is BN Paris lat. 6514, f. 135v (the entire text falls

between 135r-v, but I have only transcribed the arguments for and against
alchemy). This, of course, will not be a critical edition, since I have not inspected
even the totality of the early manuscripts.

5

10

Sigla

P BN Paris lat. 6514, £. 135v (base manuscript).
T Cambridge, Trinity 1400, ff. 131v-2r.
L British Library, Additional 41486, ff. 220v-1v.

Metallina corpora utpote opera nature naturalia
sunt, sed opera humana artificialia et non naturalia
sunt.

Item singulorum metallorum componentia in
quantitate determinata sunt, secundum quantitatem illam
quam mortales nesciunt. Igitur illa componere non
possunt.

Item locus nativitatis eorum est sinus terre ut
locus fetus animalis est venter. Igitur sicut fetus
non fit nisi in animalis ventre, ita nec metalla nisi
in sinu terre.

Item metalla tempus determinatum ut fiant habent,
sed id ab hominibus ignoratur. Igitur et ea facere
ignoratum est ab hominibus.

4, componentia: componentiam P//5. illam: istam L//6. igitur: ergo L//9.
est om. T/ /Igitur: om. P ergo L//12-4. Item-hominibus orn. L//12.
determinatum: determinant P//habent: habeant uf vid. T//14. ignoratum
est: necesse est ignorare T//ab hominibus om. T//
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Item metalla specie differunt. Igitur sicut nec
ab homine asinus, sic nec ex metallis alia metalla
fiunt.

Item fit quod eorum colores permutent, sed ignis
illas permutationes dissolvit. Igitur frustra mutata
sunt.

Item philosophi si hanc artem veram esse ut
ceteras scirent, ut ceteras eam docuissent.

Item sequaces eius nullum certum habent auctorem,
sed cartas antiquas et fabulas facetas, verbi gratia:
“retulit mihi quidam, ‘accipe hoc et hoc, et adde hoc
ad hoc, et fiet hoc ab hoc."

Item si esset ars vera, non adeo esset celata
presertim tanto tempore, et tanta intentione quesita.

Imo opera humana cum naturalibus multimode eadem
sunt, ut in igne et aere, aqua, terra, mineris,
arboribus et bestiis ostendemus. Nam et ignis fulgoris
naturalis et ignis de lapide eiectus uterque ignis

15. Igitur sicut: sic igitur P ergo sicut L//16. sic: ita TL//metalla om.
P//18. quod: ut TL//permutent: permutentur L//19, Igitur: Ergo L//19-
20. mutata sunt: permutati sunt T mutantur L//21. veram esse om. P//
21-2. ut-ut: ut et TL//22. docuissent: aperte demonstrassent TL//24.
facetas: fascetas ut vid. P//26. ad: et TL//ab: et TL//28. intentione:
intenditione P inquisitione L//29. multimode: multitudine T//30. et om.
PL//aere: aerem P//aqua: aqua et L//31. ostendemus: ostendimus
P//alt.etom.L//
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est. Aer continens naturalis est et aer ex decoctione
artificialis uterque aer. Terra substituens

naturalis et terra ex reservatione aque

artificialis utraque terra est. Sal vero viride et
dragantum et thutia et sal armoniacus et

naturalia et artificialia sunt. Immo et

artificialia naturalibus potiora sunt, quod qui de
mineriis sciunt non contradicunt. Arbor spontanea
naturalis et arbor insita artificialis utraque arbor

est. Apes naturales et apes ex tauro artificiales
utreque apes sunt. Nec ars hec omnia facit, sed
naturam facientem adiuvat. Auxilium igitur huius
artis naturas rerum non permutat. Humana ergo opera et
naturalia secundum essentiam et artificialia secundum
artificilum eadem esse possunt.

33, trans. est post 34. aer TL//33-4. et-artificialis om. L/ /34. aer: aerem
P/ /substituens: sustinens TL//35. naturalis: naturalis est P //aque: atque
P//37. dragantum: dicitur gagantum P dragagantum L/ /alt. et om. L//38.
post naturalia add. sunt in ras. T//artificialia: artificia P//39. quod: non
legitur T quidam L//qui de: quidam P//42. tauro om. P//43.utreque:
utraque P/ /44, facientem: faciente P//huius om. L//45. opera: corpora
vel opera L//45-6. et naturalia: naturalia T om. L/ /
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De quantitate componentium oppositio refellitur
per sal viride et alia supradicta que sine
determinatione quantitatis componentium assidue
facimus.

Loci oppositio cassatur quia sicut ex ovo in
ventre animalis nascitur, sic etsi sub mamilla vel
in fumario ponitur, animalis nascetur.

De tempore vero obiectio predicta sicut et illa de
quantitate componentium facillime debilitatur.

De speciali vero differentia cui dubium est
metalla specialiter non differe, cum et in una
diffinitione conveniant. Verbi gratia, corpus
compositum, in igne fusibile, non combustibile, sub
malleo extendibile. Immo ut verum fatear nulla fere
his similibus similia sunt quia unum aliud recipit et
commisceri patiuntur et in igne a se invicem
combibuntur, utpote qualitate accidentali tantum
differentia.

Quod autem ex dissolutione ignis ratione asserunt

48. componentium: opponentium P//49. et alia: et cum P et cetera T//53.
sic: sic et T//52. ovo: uno P uno animalis T//53. animalis: animalis aliud
M/ /etsi: om. Pet T//54. in om. P/ /famario: fimario TL//animalis: aliud
P/ /nascetur: nascitur T//57. speciali: spirituali P//est om. TL//58. cum:
cui P//61. fere: super L//similibus: similibus fere L//62. quia: quia et
TL//64. combibuntur: comburuntur L//66. Quod: Quid T/ /ratione:
rationem L/ /asserunt: auferunt T//
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contradictione non eget, cum es album a tucia minime ab
igne discoloratur.

Quid autem apertius si super hac arte auri esse
voluerunt, cum plures de solido possesso auri esse
potuerunt? Deinde ut amplius intelligant et hanc artem
et celatam esse et auctores certos habuisse, cum non
impossibile sit, in libro tamen testimonii
comprobatur, quia omnes philosophi in libris suis eam
tetigerunt.

67. album: album quidem TL//68. discoloratur: discoloretur L//69. Quid:
Quod P/ /auri: avari TL//69-70. esse voluerunt: esset P//70. de solido:

desolide T//possesso: possesso om. P possessio T//auri: avari TL//71. ut:

id P//intelligant: intelligunt P//72. celatam esse: additio in mg. sed non
legitur T// certos: certum L//non om. P//74. comprobatur: prolixius
comprobatur vel commatur T prolixii comprobatur vel confirmatur
L//omnes: fere omnes TL//suis: eius in ras. post suis T//75. tetigerunt:
sparsim tetigerunt L//

CHAPTER TWO
L Introduction to the "Geber Problem"

In the foregoing chapter, we presented a general overview
showing the reaction of thirteenth century Latin writers to a horde
of alchemical documents newly translated from Arabic. As we
demonstrated there, alchemy presented a forum for dispute about
the possibility of transmuting the species of metals and other
natural products, which became in effect a controversy about the
power of technology at large. This debate grew in volume and
intensity throughout the latter half of the thirteenth century,
reaching a sort of culmination in the anti-alchemical bull of John
XXII, "Spondent quas non exhibent," issued in 1317. But the
literature supporting alchemy may be said to have reached its own
climax a little earlier, with the writing of a text which was to
influence not only apologists, but also chemical practitioners and
theorists, and well into the seventeenth century. The Summa
perfectionis, a work traditionally thought to have been written in the
eigth century by an almost mythical adept, will be the focus of the
present chapter.

Since the publication of Hermann Kopp's Beitrige zur
Geschichte der Chemie (1869-1875),! the scholarly world has known
of the Summa perfectionis of "Geber Arabus," supposedly written by
the mysterious Islamic alchemist Jabir ibn Hayyan. The
Summa, as George Sarton and Lynn Thorndike were later to
remark,? played a large role in the development of occidental
proto-chemistry: it was perhaps the most important "text-book" of
alchemy in the late medieval West. Yet the questions surrounding
the origin of the Summa have so resisted scholarly inquiry that
their aggregate has come to be called the "Geber problem."

The text of the Summa, in the present critical edition, is
divided into three books.> The first presents arguments for and
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against the possibility of alchemical transmutation, followed by
brief descriptions of the metals. The second is primarily devoted to
a description and theoretical explanation of alchemical operations
and apparatus. The third (part I) describes the essential nature of
the metals in detail, presenting them in terms of a corpuscular
theory. Part II of the third, finally, unfolds a complicated theory of
"three orders of medicines” by which the transmutative agents
perform their job, and culminates in an exposition of the theory
and practice of assaying. Each of the three books thus contains
specific themes of importance to the historical development of
chemistry and metallurgy: the justification of alchemy as a science,
the composition of the metals and of those reagents which act upon
them, the making of apparatus, and the theory of transmutation are
all dealt with at length. Thus we have the recognition of Kopp,
Sarton, Thorndike, and others? that the Summa occupied a critical
place in the development of late medieval alchemy.

The two questions forming the most immediate components
of the "Geber problem"” concern neither the contents of the Summa
nor its subsequent influences; they focus rather on the identity of
the author and the sources he used. It is true that the medieval
witnesses are generally in agreement in attributing the Summa to
an Arabic "Geber." The Margarita pretiosa of Petrus Bonus, written
between 1330-1339, excerpted large sections from the Summa,
which it attributes to "Geber Hispanus,"5 apparently confusing
Jabir ibn Hayyan with the XIth century astronomer Jabir ibn
Aflah of Seville. The earliest sure witness, the Conciliator of Petrus
de Abano composed in the first ten years of the fourteenth century,
extracts the Summa's description of mercury, which it attributes to
"leber.”® Nonetheless, a great many incongruities have led
historians to doubt this ascription, and to deny that the Summa was
translated from Arabic at all. Unfortunately, it has been quite
difficult to prove this, because the author of the Summa not only
refuses to cite any other writers by name, but also because he
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appears to have rewritten his sources - almost totally avoiding
literal transcription. Therefore we have in the Summa a text of
considerable sophistication which names no authors and whose
own author's precise dates, identity, and geographical origin have
remained up to now unknown. Before proceeding to our own
findings about the "Geber problem," let us briefly present the
discoveries of previous scholars, in rough chronological order.

The first thoroughgoing description of the Summa appeared
with the publication of Kopp's foregoing Beitrdge. The German
scholar laid the foundations of future Geber scholarship by
performing three important tasks. First, he analyzed the Arabic
bio-bibliography then available in translation, from which he
determined that there was a historical alchemist of the eighth
century called Abu Musa Dschabir Ben Hajjan Ben Abdallah el-
Sufi el-Tarsufi el-Kufi, whose name became "Geber" in Latin.’
Second, he compared the printed editions of those Geberian texts
known to him - including the Summa perfectionis and three other
works, the De investigatione magisterii (or perfectionis), De
inventione perfectionis, and Liber fornacum® - from which he
learned that many variants existed in the different printings.?
Third, and most importantly, Kopp submitted his copy of the
Summa to a trained Orientalist, in order to determine whether the
Latin betrayed any traces of an Arabic original 10

Although the Arabist could find none of the tell-tale signs
usually betraying an Arabo-Latin translation, Kopp could not rule
out the possibility that the Summa was either the work of an
unusually skilled and clever translator, or that it might represent
the careful reworking of an Arabic original. Hence Kopp's
Beitrdge, while raising doubts about the genuineness of those works
which we shall henceforth refer to as the corpus geberianum (with
the addition of the Testamentum, for which see our note 8),
concluded that these texts were in fact Latin translations of Arabic
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treatises written in the eighth century by a historical Jabir ibn
Hayyan (to modernize Kopp's transliteration).

The next step in the evolution of the "Geber problem"
appeared with the publication of Marcelin Berthelot's La chimie au
moyen dge in 1893.11 Berthelot was struck by the fact that neither
Vincent of Beauvais nor Albertus Magnus mentioned the corpus
geberianum, although these authors were well acquainted with the
alchemical literature circulating in Latin during the mid-thirteenth
century.’? In addition, Berthelot had published thirteen Arabic
opuscula attributed to Jabir, translated by O. Houdas, and was
thus able to compare the Arabic Jabir's work to that of the Latin
Geber. Finally, Berthelot published the Liber de septuaginta, one
of the several authentic translations of Arabic texts attributed to
Jabir.33 After reading these sources, Berthelot concluded that
the Latin Geber was decidedly more rational than his Arabic
counterpart - even when the latter was translated - and that the
author of the Summa did not indulge in the Muslim formulae of his
Arabic namesake.!¥ Indeed, Berthelot went so far as to say that
the sustained logical ordering of the Summa betrayed the signs of
the author's scholastic training, and that the text was thus more
probably of the thirteenth century than of the eighth or ninth.1?
Berthelot then extended his critique to the four other texts of the
corpus geberianum, concluding from the fact that they contained
mineral names not appearing in the Summa and processes of a
seemingly more advanced nature, that they were by a later author
(or authors) than that of the Summa.® Thus La chimie au moyen
age presented two forcefully stated arguments - that the Summa
was not written by an Arabic Jabir ibn Hayyan but rather by a
Latin pseudo-Jabir, and that the other members of the corpus
geberianum had in turn been forged by other unknown
pseudepigraphers.

The next major entrant to attempt a solution of the "Geber
problem" - and who seems to have coined that expression - was
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Eric John Holmyard, who published a number of articles in the
1920's that directed their polemics against the theses of
Berthelot.1? Holmyard read Arabic, and was therefore able to
adduce manuscript evidence from Jabir's Book of Properties and
112 Books refuting Berthelot's claim that the namesake of Geber
was incapable of such sustained argument as his scion;!8 in a
similar way, Holmyard showed that formulae of Arabic origin
seemed to exist in the corpus geberianum.® As for Berthelot's
allusion to the ignorance displayed by Albert and Vincent of the
Summa, Holmyard merely replied that the latter text could have
been translated after the middle of the thirteenth century.

Hence, although Holmyard's contemporaries, such as Julius
Ruska and George Sarton, were not convinced that Jabir ibn
Hayyan wrote the corpus geberianum, the issue was not closed.
This situation altered dramatically with two publications appearing
between 1935 and 1943: we shall treat the latter of these first,
because it has had a considerable impact on the world of
scholarship, whereas the former remains largely unknown. In
1942-3, Paul Kraus published his renowned Jabir ibn Hayyan:
Contribution a l'histoire des idées scientifiques dans I'lslam. After
sifting through all the relevant Muslim bio-bibliographers and
examining scores of manuscripts, Kraus could prove that Jabir ibn
Hayyan was the nom de plume of a group of Ismalll
propagandists writing in the ninth and tenth centuries.?® The
Arabic works attributed to Jabir were in fact forgeries ascribed to
a quasi-mythical master who had died - if indeed he ever lived -
perhaps a century before their composition.?! This information
was enough to demolish Holmyard's claim that the Latin Geber
was Jabir, but not enough to deny that Geber might correspond
to a particular Arabic pseudo-Jabir. As Kraus showed, however,
none of the extant writings ascribed to Jabir ibn Hayyan could
possibly be the originals of the corpus geberianum, for the texts
were entirely dissimilar. The only hope for Holmyard's argument
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now lay in the remote contingency that the corpus had been
translated from Jabirian texts which not only had been
subsequently lost, but whose very mention in the Arabic bio-
bibliographies had also perished.

It now seemed rather probable that Berthelot had been
correct in rejecting any Arabic original for the corpus geberianum,
since no mention of our five texts could be found in the Arabic
literature. The argument for a Latin original had in fact been
bolstered in 1935, when Julius Ruska published an article entitled
"Ubersetzung und Bearbeitungen von al-Razi's Buch Geheimnis
der Geheimnisse."?? In this study, Ruska ascertained several things
of importance. First, he disclosed that the genuine K. al-Asrar of
Abu Bakr Muhammad ibn Zakariyya ar-Razl (865-925) had
been translated into Latin as the L. Ebu Bacchar er Raisy. Ruska
maintained that this or another translation of the K al-Asrar (the
degree of reworking makes it difficult to determine the affiliation)
had been variously reworked in the thirteenth century - once with
the rubric L. secretorum de voce Bubacaris (or L. Bubacaris) - and
then in a second reworking based in its turn upon the L. secretorum
de voce Bubacaris, to which the rubric De investigatione perfectionis
was then added, along with a false ascription to Jabir ibn
Hayyan. (This reworking of the L. secreforum had nothing in
common with the printed L. de investigatione belonging to the
corpus geberianum.) Perhaps because Ruska found the unknown
Rhazean De investigatione in an early manuscript (Riccardiana 933,
XIIIth-XIVth century), he allowed it to occupy the bulk of his
research. Ruska thus learned that much of the original text of
Razi had been suppressed, to be replaced with a number of
theoretical discourses concerning the nature of minerais and salts.
He was struck by the sophistication of these chapters, not only with
regard to their content, but also with respect to their latinity, which
was markedly better than that of the translated text. Ruska was
especially impressed by the concluding section of the Riccardiana
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manuscript's chapters de atramentis et salibus, to which he
compared the prohemium of the Summa. Let us briefly examine the
fruits of Ruska's research by placing his textual parallels in two
columns -

Summa De investigatione
Totam nostram scientiam, De quorum nominibus,
quam ex dictis antiquorum naturis et operationibus
abbreviamus compilatione hic dispersa in diversis
diversa in nostris voluminibus voluminibus, posuimus
hic in Summa una redigemus, capitula, et induimus
et quod in libris a opiniones diversas.
nobis scriptis est Alibi tamen cum Deo
diminutum, sufficienter summam omnium, quae
in hac traditione huius sparsim tradidimus,
nostri libri recompensavimus, aggregabimus cum veritate
et ipsorum defectum probationis in Summa una

supplevimus sermone brevi.>

sermone brevi, in qua
quicquid nostra volumina
utile seu superfluum
continent aut diminutum,
hic per illam ibique per
haec sanae mentis et
diligentis indagationis
artifex absque errore
reperiet et perveniet ad
desideratum perfectae
artis actum et expectatum
laboris effectum.

In the latter of these two quotations, the anonymous reworker
of the L. secretorum announces, in a phraseology which is
undeniably close to that of the Summa, that he proposes to write a
Summa in which all his volumes will be explained. This, and the
other textual parallels that Ruska proceeded to draw between the
two treatises led him to hypothesize that "der Bearbeiter des
Secretum secretorum [i.e. the L. secretorum de voce Bubacaris] auch
der Verfasser der Summa gewesen ist.">
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II. The De investigatione perfectionis
and Theorica et practica

In 1985, we published two articles describing the discovery of
a Theorica et practica ascribed in the manuscripts to one "Paulus de
Tarento,” supposedly a lecturer at the Fransciscan monastery in
Assisi.?® As we showed there, this text contains large portions of
the De investigatione perfectionis described by Ruska, and there is
solid evidence that Paul of Taranto was the very reworker who
transformed the Liber secretorum de voce Bubacaris into the De
investigatione. The reader may wish to consult the chart on the
following page while reading the present section, in order to keep
the transmission of these texts clearly in mind.

It would be unnecesarily tedious to repeat our already printed
arguments. There is yet further evidence that the author of the 7P
and the reworker of the De investigatione are one, however, and

.since this evidence confirms our earlier hypothesis that the 7P is

the earlier of the two texts, it will not be superfluous to give it here.
Although we gave numerous parallel citations from the two texts in
"New Light on the Identity of Geber," we did not analyze the
sources of the De investigatione beyond stating the obvious fact that
it is heavily dependent on the Liber secretorum de voce Bubacaris.
A comparison of selected parallel passages from the TP and that
text show, however, that Paul of Taranto reconsulted the sources of
the TP before writing the De investigatione, and that he inserted
new pieces from these unnamed sources into the latter work. This
provides strong evidence that the authors were one, since the
sources are not named in either text. First let us quote both texts'
description of sal alkali, where the main source is clearly the De
aluminibus et salibus of pseudo-Razl.

65

(1) Kitab al-Asrar

Ny
(2) (L. Ebu Bacchar er Raisy)

N\
(3) L. secretorum de voce Bubacaris

(5) De investigatione perfectionis /

WV
(6) Summa

The above chart represents the following state of affairs: (1&2) RazT's
Kitab al-Asrar is first translated as the L. Ebu Bacchar er Raisy. (3) The L.
secretorum de voce Bubacaris is then prepared, reworking either the L. Ebu
Bacchar or another form of the K. al-Asrar. 1 have placed the L. Ebu Bacchar er
Raisy in parentheses in order to indicate my uncertainty as to whether this
reworking was based on that translation, another Latin form, or the Arabic
original. Ruska himself (1935) was not clear about this point. (4) The TP is
written, with the author relying heavily on the L. secretorum de voce Bubacaris. 5)
The De investigatione perfectionis is composed, primarily as a reworking of the L.
secretorum, but also containing the 7P's chapters on atraments, boraces, and salts,
as well as a number of recipes drawn therefrom. (6) The Summa is written,
incorporating ideas drawn from the TP and referring to the De investigatione.

Let the reader note that this diagram does not attempt to describe sources
used by the TP, De investigatione, and Summa other than the text of RazT.
Although other sources were used, our intention here is merely to show the
development of these particular texts and their interplay with the L. secretorum de
voce Bubacaris.

\ e
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TP
ed. Newman, 42v,36-52.

Melius autem omnibus modis
paratur si post eius

solutionem quaternam cum aqua
pluviali septupla ipsius
distilletur per filtrum et

et post ipsius reductionem
quaternam in corpus, solvatur
cum aqua animalis. Et
distilletur et congeletur

eodem modo pluries donec
quasi cristallus vertatur ad
modum cere liquabilis
fusibilisque. Tunc enim est

sal valde nobilissimus et
efficacissimus super omnes
precedentes sales iam dictos,
maxime ad congelationem
mercurii. Valet autem maxime
preparatus hic sal ad

omnium calcinatorum corporum
solutionem et spirituum
omnium fixionem, maxime
sublimatorum vel calcinatorum.,
Et figit omne volatile et
mundificat omnes sordes, et

auctivum est ponderum corporum

plurimum. Fundatur post hoc
etiam clausum et argillatum

in vitreato donec liquescat

ut adeps; et cum ipso eriguntur
et reviviscunt corpora
spiritusque, <et> cerantur
omnes spiritus congelati fixique.
Et hoc a veteribus dicitur

sal atinchar et philosophorum

acetum. Et etiam sal armoniacus

eorum describitur....

The source for much of the above information about sal
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DIP
ed. Newman, p. 233,11-19.

Melior tamen modus est,

ut quater soluto et congelato

cum aqua animali idest albuminum
dissolvetur et congeletur,

donec speciem cristalli assumat

et fiat ut cera fusilis. Et

sic preparatus valet pre aliis

modis ad congelandum mercurium
et omnium calcinatorum corporum
et spirituum dissolutionem, et

figit omne volatile, et

abstergit sordes, et auget

pondera mineralibus, et cum

eo fuso invitreato ut adeps
eriguntur corpora et spiritus
calcinati. Et hic dicitur

antincar et philosophorum

acetum.

alkali is the De aluminibus et salibus. There pseudo-Razl

describes a salt -

...quod occulte tetigerunt philosophi et sapientes, et
occultaverunt ipsum, et est sal armoniacus eorum, et acetus[!]
ipsorum, et eorum sal, et tincar ipsorum; scias ergo illud.?’
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Thus we find both the TP and DIP relying on the De
aluminibus et salibus for the same information, expressed in similar
words. But the reader could argue that the DIP has merely derived
this information from the TP, and not from the source of the TP.
This is not the case with the two texts' description of common salt,

however -

TP

42r,9-33
Dissolvatur sal communis cum
aqua pluviali ferventi, et
distilletur per filtrum. Et
non totaliter congeletur, sed
cum prope congelationem
extiterit, extrahas ipsum ab
igne.... [169] est fusibilis,
et currit super ignitam
laminam sicut decet.
perfecta, et ideo apud
antiquos argentum populi
appellatur.

DIpP

p. 228,16-229,7.
...calcinatur, in aqua
pluviali dissolvitur

et congelatur in igne
lentissimo, hoc septies
iterando ad plus, ita quod
non crepitet et fiat
fusibilis.... Et ipse est
qui calcinat et abluit
corpora operatione

The two texts start out here with a process for purifying table
salt with rainwater. They then begin to deviate markedly, and the
DIP ends up by quoting the De salibus et aluminibus more or less
verbatim, referring to salt as argenfum populi. Let us here quote

pseudo-Razi -

... et abluit corpora ex sorde, et corrodit sorditiem eorum.
Et cum eo calcinantur corpora et non cum alio; et propter hoc
nominaverunt ipsum sapientes "argentum communitatis.”
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It is clear that Paul has here decided to alter his original
recipe for the preparation of table salt, and in doing so has gone
back to his favorite source, pseudo-Razl. The same pattern can
be seen in other loci within the two texts, for example in their
respective treatments of sal ammoniac -

TP
43v,7-15.

Sal armoniacus est oleum
coagulatum ex elementorum
pinguedine per siccitatem

et est siccus et

et calidus mire subtilitatis

et penetrationis. Est autem
spiritus volans, et ad omne
exir efficaciter faciens,

sive sit ad album sive ad
rubeum, valet. Nec est
complementum alicuius medicine
metallice sine eo, nec breve
solvitur solvendum aliquid
preter eum. Nec etiam est
bona mixtura medicine cum
corpore preter eum,

Incerat autem omnes spiritus
corporaque, ac dat bonam
fusionem, ingressionem, sive

profundationem unius ad alterum.

DIP
p. 238,17-p. 241,19

Sal armoniacus fit ex flore
vaporum balneorum, et urina
dissolvendo et congelando, et ignis,
est calidus et siccus

mire subtilitatis

et penetrationis.... €t est
spiritus volans et ad omne
exir operans bonum,

sive sit ad album, sive
rubeum valet.... Et dixit

unus de antiquis nostris:

"nisi esset almizadir, non
ingrederetur aliquid nec
solveretur.” Et non utaris
ipso nisi separato aut
sublevato, et operare cum €0
et prosperabis Deo volente.
Amplius incerat spiritus et
profundat ea....

Here both texts tell us in similar wording that sal ammoniac is

highly volatile and penetrative, and hence useful for producing
alchemical medicines. Indeed, as the TP states, no solvendum can
be dissolved without it, nor can any medicine penetrate into a
metal properly so that good mixture can occur. The DIP tells us
the same information, but not in the author's own words. As the
following passage from the De salibus et aluminibus shows, the
author of the DIP is actually quoting pseudo-Raz1 -
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...et si ipse non esset, non compleretur hoc <elic>sir ;
neque exsolveretur neque ingrederetur.

It is absolutely clear that the DIP cannot be dependent on the
TP here, since the former gives an almost exact quotation of
pseudo-Razi, while the latter supplies only a vague paraphrase.
Hence it is sure that the author has here gone to his original source
- not to the TP. The reader who has followed us to this point may
begin to wonder, perhaps, if the DIP has not only used the same
sources as the TP, but is in fact the source of the latter work. We
can show unequivocally that this is not the case, however, and that
the TP is an earlier composition than the DIP. At numerous points
in the TP, Paul of Taranto refers to earlier or later loci within his
text. In some of the recipes carried over from the TP to the DIP
these same references occur, but in at least one case, the result is
confusion. Both texts describe the preparation of spuma nitri in
almost identical wording -

TP
44r,31-44v,6.

Et hoc per quindenam continuari
debet, quousque liquefiat ut
plumbum; et tunc erit optimum
ad congelationem mercurii sicut
sal alkali, et parari potest

modo simili sicut illud, et

illud sicut istud. Tunc vero

non oportet mercurium sublimare,
sed solum purgare sicut infra
dicetur. Sic congeletur
mercurius ad odorem saturni vel
iovis, ut dictum est superius,

et tunc ponatur unum de dicta
spuma preparata, sicut est
dictum, et duo de tali

mercurio congelato, et

minus quinquies

cum aqua nitri combusti,

de qua dicetur....

DIP
p. 243,17-p. 2448,

...t hoc per quindenam continuari
debet, quousque liquescit ut
plumbum, et tunc erit optimum
ad congelationem mercurii sicut
sal alkali. Et preparari potest
simili modo sicut id, et

id sicut istud. Tunc vero

non oportet mercurium sublimare,
sed solum purgare sicut infra
dicetur. Sic congeletur

mercurius ad odorem saturni vel
iovis, ut dictum est superius;

et tunc ponatur unum de dicta
spuma preparata sicut est

dictum, et duo de tali

mercurio congelato etceretur ad
ceretur ad minus quinquies

cum aqua nitri combusti,

de qua dicetur....
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Here the two texts describe a method for congealing mercury
with lead, tin, and spuma nitri. In both cases we are informed that
this makes sublimation of the mercury unnecessary, "just as will be
said below,” and "of which will be spoken." But the DIP has
nothing further to say about the congealment of mercury, nor
anything more about its sublimation. Indeed, the text ends on the
next folio. The TP, to the contrary, goes on five folios later to
describe extensive "purgations” of mercury by washing, followed by
its amalgamation with tin or lead (49r), just as the previous recipe
promised. There seems no way to escape the fact, therefore, that
the DIP has lifted this recipe from the TP, rather than the converse.
But as we showed before, the author of the DIP knows the TP’
sources and in some cases has even gone back to the precise locus
from whence the TP got a particularly juicy bit of information, even
though the TP has not identified its source. This is surely sufficient
evidence that the author of both texts is but one man - an alchemist
who called himself Paul of Taranto.

There can be no reasonable doubt, then, that Paul of Taranto
first composed the Theorica et practica, using the Liber secretorum
de voce Bubacaris, the De aluminibus et salibus, and other sources,
then reworking the Liber secretorum de voce Bubacaris so that it
became the De investigatione perfectionis. Now we must address the
relationship of the TP and DIP to the Summa perfectionis. As is
well known, the Summa itself contains several references to
previous works that the author claims as his own. Since these
citations are important in determining the De investigatione's
relationship to the Summa, we shall quote them here. At 78rb,38-
78va,2, the Summa makes its first mention of a De investigatione:

...et hanc proportionem [ignis] in alio nostro volumine quod de
perfectionis investigatione intitulatur conscripsimus, quod
secundum ordinem hunc precedit librum. In illo enim

71

quecunque investigavimus secundum nostre mentis rationem
scripsimus. Hic vero quod vidimus et tetigimus complete
secundum scientie ordinem determinavimus.

The author clearly makes the distinction here between the
“reason of [his own] mind" (nostre mentis rationem) followed in the
De investigatione, and the "order of science" (scientie ordinem)
pursued in the Summa. In other words, the Summa represents the
theoretical ordering of data described - but not explained - in the
De investigatione. This two-fold process is further reflected in the
titles of the works themselves. "Investigatio” means "searching out"
or "finding": hence the De investigatione represents the pfocess of
discovery - both of facts themselves and of recipes recorded by
previous authors. "Summa," on the other hand, means "totality" or
“summary," here reflecting the sorting and evaluation of those raw
data presented by the De investigatione.

A few lines later, the Summa clarifies this relationship
further, saying (78va,43-78vb,2) -

Modos vero omnes preparationum determinavimus
completius in libro qui de perfectionis investigatione
intitulatur, quoniam in hoc abbreviavimus summas
iltarum.

Since the De investigatione describes "all methods of
preparation more completely” than the Summa, we should expect it
to be a text of primarily empirical interest. The text discovered by
Ruska is precisely that. Based on the Liber secretorum de voce
Bubacaris, the De investigatione also incorporates long passages
taken from the TP's practical section. Thus the text contains three
levels - the remaining parts of Razl translated into Latin, the
first reworker’s interpolations, and the second set of interpolations
taken partly from the TP. The contents of the De investigatione
need not concern us further here, though we should add that the
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w30

references made by the Summa to the "proportion of fire"*" and

"31 can indeed be found therein.

"methods of preparation

The Summa’s references to a De investigatione can only
pertain to a text written before the Summa itself, both because the
Summa refers to it as a completed work, and because the Summa's
comments make it clear that the De investigatione belongs to an
earlier stage in the author's ideological evolution, when he was still
“searching out" the data that he would later organize in the Summa.

We see, then, that there is no obvious reason why the De
investigatione studied by Ruska should not be the very De
investigatione referred to in the body of the Summa itself. The
problem is complicated considerably, however, by the fact that
there are other texts in existence that also claim the honor of
having been written by the author of the Summa perfectionis. We

"must surely consider them before accepting Ruska's hypothesis as

true. As this consideration will involve several textual questions of
a rather minute nature, the general reader may wish to skip over it.

IIT. The Printed Geberian Opuscula
II1.1. Berthelot's Arguments

As we have mentioned, the Summa perfectionis is often
accompanied in its printed editions by four other texts attributed to
"Geber" - a Liber de investigatione perfectionis, Liber de inventione
veritatis, Liber fornacum, and Testamentum. While Hermann Kopp
accepted that these works were genuine products by the author of
the Summa, Marcelin Berthelot subsequently rejected them as
later forgeries.>? Although we have already described the entirely
different De investigatione discovered by Ruska, our analysis would
not be complete if we failed to discuss these four short treatises as
well. We shall therefore analyze the arguments of Berthelot here
and try to determine which of them are still valid. Let us here
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quote the requisite passage from La chimie au moyen dge, where
Berthelot first vented his scepticism:

Les opuscules De investigatione perfectionis, De inventione
perfectionis, et le Liber fornacum ne sont pas autre chose que des
extraits et des résumés de la Summa, qui'y est citée & plusieurs
reprises. Ils reproduisent les mémes préparations et operations,
avec additions de noms et de faits plus modernes, tels que les
noms de salpétre, du sel de tartre, de I'alun de roche et de la
plume, la mention des caux dissolvantes obtenues en distillant un
mélange de vitriol de Chypre, de salpétre et d'alun - ce qui
fournit de l'acide nitrique - ou bien en adjoutant 2 ces sels du sel
ammoniac - ce qui rend le produit apte a dissoudre l'or, le soufre,
et argent (eau régale). Tout cela manque dans la Summa, et ces
preparations ne figurent 2 ma conaissance dans aucun manuscrit
du XIlIe sitcle, ou du commencement du XIVe. >

It is necessary to state, first of all, that Berthelot's ultimate
decision regarding the inauthenticity of the four "Geberian"
opuscula is entirely correct. Having affirmed this, we must adjoin
the paradoxical conclusion that all his arguments are wrong.

Berthelot's distrust of the four opuscula hinged on his belief
that they contain "more modern facts and names [of reagents]" than
one can find in the Summa, These names and reagents included 1)
salpetrae, 2) sal tartari, 3) alumen roccae, 4) alumen plumae, and 5)
the mineral acids. It is entirely untrue that these names and
products were unknown in the late XIIth century or early XIVth
century, as we shall now proceed to show,

1) The term salpetrae or sal petre does not occur in the
Summa, but was circulating in variant forms from at least the mid-
X1IIth century. The Liber ignium ad comburendos hostes of Marcus
Graecus, written around 1250, uses the variant form sal petrosum to
describe an inflammable reagent which can only be the modern
saltpeter (potassium nitrate).34

2) Sal tartari is mentioned in the late XIIIth or early XIVth
century codex Riccardiana 933, from which we have transcribed our
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base manuscript of the Rhazean De investigatione. The term may
be found on £. 151, 16v, and at other places.

3) Alumen roccae, according to Ruska, is derived from the
Arabic name for Edessa, "Ruha."® It is likely that the "alumen de
rocco" referred to in the early Ars alchemie attributed to Michael
Scot is this very Alumen roccae (p. 538). The term occurs in
Riccardiana 933 at 21v, as alumen roche.

4) Alumen plume occurs under the variant form alumen
plumatiolum in the early XIVth century MS. Palermo Biblioteca
Communale 4QqAl0, f. 448r. The form alumen de pluma is found
in the Salernitan Alphita, and Albertus Magnus refers to an alum
"quod in scissuris plumosum alpparet."36

5) Robert Multhauf has already noted several early XIVth
century references to the mineral acids in non-alchemical

sources.37

Similar recipes occur in the early XIVth century MS.
Bologna 139(105), f. 248r: these would produce dilute nitric and
hydrochloric acid.3®

Since all five of the products mentioned by Berthelot can be
found in manuscripts written in the very early XIVth century at the
latest, and since the Summa itself was composed only in the last
third of the XIIIth century (cf. Part VI of this chapter), it follows
that the presence of these substances is not sufficient proof that the
four "Geberian" opuscula are not by the author of the Summa.
Such proof is abundantly at hand, however, if we consider certain
problems of a purely textual nature. In order to do this, it will be

necessary to describe the four opuscula themselves.
I1.2. Multhaufs Analysis of the Opuscula

A so-called Liber investigationis magisterii occurred with the
first printing of the Summa itself, by the Roman printer Eucharius
Silber, apparently in the 1480, bearing the incipit
"Investigationem huius nobilis scientiae...(TK 776)." A variant
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form of this text, along with a Testamentum attributed to Geber
("Ex omnibus rebus...," TK 534) appeared with the Summa in
another Roman printing from c. 1524, by Marcellus Silber.%

.Finally, a third form of the text beginning "Investigationem huius

nobilis..." came to press in 1541, this time with the Summa and two
other texts, a De inventione veritatis (Consideravimus in nostris
voluminibus.., TK 256) and Liber de fornacibus construendis
("Consideravimus consideratione non fantastica...,” TK 255).41 All
subsequent printings of the De investigatione, De inventione, Liber
de fornacibus construendis (L. fornacum), and Testamentum derive
from these three editions. ‘

No manuscripts or reliable witnesses of the Geberian
opuscula dating before the early fifteenth century have yet been
been found.*2 Nonetheless, there is the fact that the Summa
mentions a De investigatione twice and a L. fornacum once, as we
have shown already. We argued there that the De investigatione
must have been written before the Summa, both because it is
referred to as a completed work, and because the reference makes
it clear that the De investigatione represented an earlier stage in the
author's development. The printed De investigatione refers back to
the Summa, however, as though the latter text had been written
first. As Robert Multhauf has noted, such anachronism is shared
by the other three opuscula -

De investigatione (Ch. I) states in so many words that it was
composed after the Summa, but the Summa (Ch. 70) says that
the matter there treated ("preparation of lead and tin") was more
fully dealt with in the De investigatione magisterii. The Liber
Jormacum (Ch. 3), on the sublimatory furnace, says that the
author has written about this previously in the Summa. The
Summa (Ch. 73), on the sublimation of arsenic, says that he has
previously written on this in the Liber fomacum! The Liber
fornacum (Ch. 14) also speaks of the De investigatione and
Testamentum as earlier works. The De inventione speaks of the
Summa as earlier. Neither it nor the Testamentum is mentioned
in the Summa.




Unfortunately, Multhauf was unable to capitalize on these
important observations, due to his reliance on the printed
translation of Ernst Darmstaedter, to whom his citations refer.®
Not having consulted the manuscripts, Multhauf accepted George
Sarton's claim that "The De investigatione perfectionis is in the
thirteenth century Florence Riccardiana MS. 933."5 But this, of
course, is the reworking of the Liber secretorum de voce Bubacaris,
and has nothing to do with the printed De investigatione.

As we stated above, no manuscripts earlier than the fifteenth
century are known to exist for any of the four opuscula.

Despite his ignorance of the manuscript tradition, Multhauf
was able to show that the De investigatione, De inventione, and L.
fornacum all refer to the Summa as a work previously written,
while the L. fommacum mentions the De investigatione and
Testamentum. Since it is quite impossible that the De investigatione
referred to by the Summa could have been written after the
composition of the Summa, it will follow that the printed De
investigatione, at least, cannot be by the Summa’s author, provided
that its references to the Summa are not interpolations.

Before we consult the manuscripts in order to see if this is the
case, we must ask another question, however. Since the Summa
refers to a De investigatione and L. fornacum, it is easy to see how
later forgers could have decided to concoct texts by those names.
But Multhauf stated above that the Summa does not mention a De
inventione. How then did this text come into being?

In order to solve this problem, I have inspected the Summa's
two references to a De investigatione in nineteen late XIth and
XIVth century Mss. All nineteen Mss. agree that the first
reference should be to a Liber de investigatione perfectionis. 4 With
the second reference, however, some variation occurs. Eleven of
the Mss. cited agree that the text should again refer to a Liber de
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investigatione perfectionis,*’ while the other eight refer instead to a
Liber de inventione perfectionis.*

Multhauf's statement that the Summa does not refer to a De
inventione is therefore only partially true, since some of the
manuscripts do indeed read inventione instead of investigatione. It
seems very probable, though such a thing is difficult to prove, that
the author of the Summa simply made two references to a De
investigatione, the second of which was later misread - due to scribal
shorthand - as De inventione. It would at any rate be rather
remarkable for an author to beg confusion by giving two different
works virtually identical titles while also summarizing them in such
a way that their contents too seem identical.

111.3. The Anachronisms of the Opuscula

Now that we have shown the probable origin of the title De
inventione, let us examine Multhauf's claim that the various
"Geberian" opuscula contain anachronistic cross-references. The
earliest manuscript known to contain any of the four opuscula is
Yale University's MS. Mellon 5, written around 1400 in a German
or Austrian script.*® The De investigatione found there, however,
does not begin with the incipit of the printed text going by that
name, but starts "Consideravimus in nostris voluminibus...(CVIra)"
like the work printed in 1541 (and reprinted in 1545 and 1572) as
the De inventione! The same text as that contained in Mellon S is
also found in a later XVth century codex, Bologna University
448(756), ff. 137r-56r. Here too the title Liber geberi de perfectionis
investigatione links itself to the incipit "Consideravimus in nostris
voluminibus...," rather than introducing the first lines of the printed
De investigatione.

Furthermore, the text as it occurs in Mellon S and B.U.
448(756) corresponds throughout to the printed version of the De
inventione, but with the following exceptions. Wherever the printed
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version refers to itself as L. de inventione (p. 713, 724, 727, 733, 734,
and 735 of the 1572 printing), the two Mss. consulted refer to
themselves as the L. de investigatione (Mellon 5: CVIvb, CIXra,
CIXva, CXIra, no reference. B.U. 448(756): 139v, 148r, 150r, 154r,
154v, 156r). It is relatively certain, then, that the text beginning
"Consideravimus in nostris voluminibus...," was originally written to
correspond to the reference made in the Summa to a volume
entitled De investigatione perfectionis.

But as we pointed out above, some early manuscripts of the
Summa also contain a single reference to a De inventione, which is
very likely a distortion of the previous title brought on by the
misreading of an abbreviation. One might then be tempted to
suggest that the printed De investigatione had at some point in the
manuscript tradition exchanged titles with the text printed as De
inventione, and that the former had really been written in the
attempt to forge a De inventione. But the manuscripts do not
support such a theory.

We have examined the following XVth century codices,
which all contain the text beginning "Investigationem huius nobilis
scientie...." Riccardiana 1164 (ff. 50r-4v), Riccardiana 1165 (ff. 37v-
9v), Copenhagen Gl. Kgl. S. 236 (ff. 96r-9r), and Bologna 448(756)
(ff. 157r-70v). Two of these, Bologna 448, f. 157r, and Copenhagen
GL. Kgl. S. 236, 99r, do not refer to the text as a L. de investigatione,
but rather as a Commentum geberis. The Riccardiana manuscripts,
on the other hand, refer to it as L. de investigatione magisterii (MS.
1164, f. 50r), and Tractatus de investigatione secretorum nature (MS.
1165, f. 37v). The body of the text refers to itself as "hec
investigatio" (Ricc. 1164, 50r; Ricc. 1165, 37v; Cop. Gl. Kgl. S. 236,
96r; and Bologna 448, 157r), though without the specifying word
"liber." The text corresponds, with some variation, to that
appearing in the printed versions as the Liber de investigatione.

Thus the possibility that the two works respectively beginning
with  "Consideravimus..” and ‘“Investigationem.." merely
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interchanged titles during their manuscript transmission is clearly
excluded. It is manifest, to the contrary, that both were originally
written to fit the Summa's references to a L. de investigatione.
Therefore we may posit that the two works beginning
"Consideravimus..." and "Investigationem..." were actually written
by two different authors, neither of whom wrote the Summa.

This is further supported by the fact that the two texts do not
refer to each other, although both refer to the Summa, while if one
author had written both texts and given them the titles De
investigatione and De inventione, he would have undoubtedly
expected the reader to link the two opuscula by the references
made in the Summa to them. Would he not have certified this
linkage by making his De investigatione refer to his De inventione,
and vice versa? '

The evidence therefore supports our contention that the
"Investigationem..." and "Consideravimus..." were each originally
intended to be considered the Liber de investigatione, and that they
are therefore rivals, not partners. Once they were collected
together, however, it gradually became necessary to give them
separate titles. This process was carried one step farther either in
the manuscripts used by the editor of the 1541 edition, when both

.texts were first printed together, or by the editor himself; for here

the internal references made by the "Consideravimus..." to itself as
the L. de investigatione were replaced by references to a L. de
inventione.

Having shown that there is not one spurious De investigatione,
but two, we must now point out that both the "Consideravimus..."
and the "Investigationem..." refer to the Summa as a previously
written text. The "Consideravimus..." uses such expressions as
"Disputavimus sufficienter in summa nostra.." (1572, p. 723;
Mellon S, f. CVIIlv; B.U. 448, f. 147r), "tradidimus in summa
nostra..." (1572, p. 725; Mellon 5, f. CIXrb; B.U. 448, £. 148v), "de
qua mentionem fecimus in summa nostra..." (1572, 734; Mellon §, f.
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CXIra; B.U. 448, f. 154v), and others whose frequency and
invariance make it extremely unlikely that they do not reflect the
original words of the author.

The same situation occurs in the "Investigationem...." There
the author is even more explicit, saying "non putet quis quod hanc
posuimus investigationem ante librum nostrum qui summa
perfectionis magisterii intitulatus est...(1572, p. 473; B.U. 448, f.
157r; Rice. 1165, 37v; and Cop. G. Kgl. S. 236, f. 96r). Although
this is contradicted by a variant reading in Ricc. 1164 (50r) - "Non
putet tamen quis quod hec investigatio librum nostrum qui summa
perfectionis magisterii intitulatus non precedat..." - that manuscript
agrees with the others in saying "...de quibus singulis narrationem
fecimus in summa perfectionis magisterii sufficienter...” (1572, p.
477; Ricc. 1164, f. 51r; Rice. 1165, f. 37v; B.U. 448, f. 159v; and
Cop. GL Kgl. S. 236, f. 97r), and "de quibus in summa nostri
magisterii perfecti artificem allocuti sumus..." (1572, p. 495; Ricc.
1164, f. 54r; Rice. 1165, f. 391; B.U. 448, £. 169r; and Cop. Gl Kgl.
S. 236, f. 99r). It is quite certain, then, that these references, like
those of the "Consideravimus...," are integral parts of the text, and
not later additions.

That the Liber fornacum also contains such anachronisms was
shown by Multhauf, in the passage cited above. In B.U. 448, the L.
fornacum refers to the Summa as an earlier text on f. 183r (= 1572,
p. 739), £. 190r (= 1572, p. 750), f. 192v, (= 1572, p. 754), f. 197r (=
1572, p. 761), and f. 201r (= 1572, p. 766). But as Multhauf noted,
the Summa refers to a previously written L. fornacum.

Unfortunately the manuscript evidence for the Summa's
statement is here contradictory, and rests on one easily misread
word. Whereas Paris BN 6514, f. 79ra, says "narravimus in libro
fornacum...," other early manuscripts, such as Palermo Bib. Com.
4QqAl0, f. 130v, and Wien 2449, {. 44v, use "narrabimus.” There
are other criteria, however, that can be used to demonstrate the L.
fornacum’s inauthenticity. The much more frequent use of the
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imperative over the subjunctive, the self-conscious employment of
the mineral acids, and its constant use of determinate rather than
relative weights all point to a different author than that of the
Summa.

The L. fornacum seems closer in style and content to the
"Consideravimus..." than to the "Investigationem...." This similarity
is born out by the fact that both the L. fornacum and
"Consideravimus..." refer to nitric acid as "aqua nostra
dissolutiva,”>® while the "Investigationem..." is completely silent on
the subject of the mineral acids. As for Multhauf’s assertion that
the printed L. fornacum refers to the De investigatione, we should
note that the printed L. fornacum also refers to a De inventione (as
in 1572, p. 760). The same locus in B.U. 448, f. 196v, however,
reveals the usual reference to "libro nostro de perfectionis
investigatione."

Since the L. fornacum also refers to the Testamentum (1572,
p- 748; B.U. 448, f. 188v), which in its turn refers to no members of
the printed corpus geberianum, and sometimes occurs anonymously
(as in the early XVth century MS. Marburg B.20, ff. 171r-3r), let us
suggest the following possibility. The author of the
"Consideravimus..." text could have also composed the L. fornacum
and then affixed a "Geberian" attribution to the possibly pre-
existent Testamentum. The "Investigationem..." text, on the other
hand, is probably by a totally independent author, for the reasons
stated above. The task of dating these four opuscula will have to
await their appearance in a critical form.

Let us here summarize the conclusions made in this section
up to now, before we pass to a related topic. The "Geberian" works
entitled De investigatione perfectionis and De inventione veritatis in
their printed editions, respectively beginning "Investigationem..."
and "Consideravimus..." were written by two different authors,
neither of whom composed the Summa perfectionis. Both texts
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were written to correspond to the Summa’s reference to a Liber de
investigatione by "Geber."

These two works are nothing more than commentaries on the
Summa, primarily intended to give its practical operations a more
concrete form. In the manuscript tradition, the "Investigationem..."
is overtly recognized as such, sometimes bearing the title
Commentum Geberis, and both texts make redundant references to
the Summa in the attempt to link their commentary more closely to
the text.  The Liber fornacum, like the former two texts, is also a
practical commentary on the Summa, to which it frequently
appeals. Since it appears to refer to the "Consideravimus..." and
contains similar descriptions of mineral acids, it is very likely by the
same author. The L. fornacum also refers to a Testamentum, but
the printed Testamentum makes no reference whatsoever, not even
mentioning the Summa. Consequently the author of the L.
fornacum, who may well have also written the "Consideravimus...,"
either wrote the Testamentum as well or incorporated the pre-
existent text into his network of citations.

IV. The Rhazean De investigatione
and the Printed Opuscula

It is now conclusively proven that the four short works printed
as additional texts by the author of the Summa perfectionis cannot
have been written by him. In order to strengthen our defense of
the genuineness of the De investigatione discovered by Ruska, let us
here make a brief comparison of that volume with the spurious
opuscula.

As we have stated repeatedly, three of the four false geberiana
make numerous references to the Summa, both to link their
commentary to the particular passages being explained, and to
solidify their claim to identical authorship (the fourth, the
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Testamentum, appears to have been rather whimsically included in
the corpus). Although the genuine De investigatione is far longer
than any of these pamphlets, it only makes two references to the
Summa, and these are at the end of the work, where they would
have no value as a link between commentary and text. Let us here
quote the requisite passage from our edition of the De
investigatione -

(23v) Quedam vero sunt aque videlicet ex animalibus et ex
animatis egredientes, ut testudine, ovis, capillis, sanguine, et
similibus, que non solum sunt solventes et figentes, sed etiam
tingentes atque perficientes, et eorum fortiores et acutiores sunt
capillorum aque vel olea distillata per distillationem inversam
idest per descensorium. Accenduntur autem ante
rectificationem ipsarum fere inextinguibiliter, et occidunt et
abstergunt lepre ulcera et que sunt huiusmodi, que sepe diversis
confunduntur vocabulis. Alii namque aquam occulti lapidis, alii
aquam animalis seu oleum, nuncupaverunt, guorum
operationem, licet hic tradidimus ad doctrinam, aliene tamen
considerationis est ab intentione nostra. Et a multorum
excusamur que scripsimus acceptione per pauciora et meliora,
que comperimus maioris esse efficacie et studii brevioris, nec non
apud omnes plus naturali rationi propinqua. De quorum
nominibus, naturis, et operationibus hic dispersa in diversis
voluminibus, posuimus capitula et induimus opiniones diversas.
Alibi tamen cum deo summam omnium que sparsim tradidimus
aggregabimus cum veritate probationis, in summa una sermone
brevi, in qua quicquid nostra volumina utile seu superfluum
continent aut diminutum, hic per illam ibique per hec, sane
mentis et diligentis indagationis artifex absque errore reperiet, et
perveniet ad desideratum perfecte artis actum et expectatum
laboris effectum. Et nos non collegimus ob aliud multa ex
antiquorum dictis et in voluminibus nostris ea multiplicavimus,
nisi ut ex illis eliceremus secretum eorum, et vitaremus errores,
et ex eorum coniecturis nostri roboraremus perscrutationem
sermonis via brevi et veritate perfecta, ad quam faciente glorioso
et sublimi deo, licet cum longi vigilia studii et magni laboris
instantia usquequaque pervenimus, et eam totam in libro qui
summa intitulabitur, non sub illorum scribemus enigmate vel
figuris, neque ita lucido trademus sermone, quin illum accidat
necessario insipientes latere, eosque subire errorem. Sed
traditionum omnium assumentes arcanum ex his que
perquisivimus, vidimus, atque palpavimus, et certificati sumus
cum experientia vera, tali sermone volente deo explicabimus.
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Quod si se ad ea bone mentis artifex exercitaverit, se totum aut
saltem partem artis excelse fructum dei bono adinvenisse
letabitur.

The length of this quotation will make it necessary to analyze
its various elements sequentially. First, the author summarizes the
previous material concerning "waters" produced from animal
substances, such as "turtles, eggs, hair, and blood." Describing their
traditional "cover-names," such as "water of the hidden stone,” he
then makes a rather remarkable statement: "Although we have
here passed on these operations for the sake of teaching, <that
doctrine > is nevertheless of a different consideration than our own
intent." The author continues to say that the above processes can
be replaced with "fewer and better," which are nearer to "natural
reason.” In this text, he has only "assumed" or "put on" the diverse
opinions of various authors. Elsewhere, however, he will test all
these recipes and collect the good ones into a rationally ordered
Summa. 1In this Summa he will sift through all those dicta
antiguorum and "elicit" their truth, so that the artificer may, by
reading his text, arrive at the final goal of alchemy.

As we stated above, if this passage had been written by a
forger like the authors of the four opuscula, it would be quite
anomalous in that it would provide no link between the
commentary and the particular passage being explained. But more
important than that, the author of this De investigatione goes so far
as to say that the doctrines collected here are inadequate: in his De
investigatione he has uncritically recorded dicta which he plans to
subject to rational analysis in his Summa. This De investigatione
cannot therefore be considered a commentary on the Summa, as
the "Investigationem...," "Consideravimus...," and L. fornacum were.
To the contrary, from the viewpoint of an alchemist the Rhazean
De investigatione has no expository value for the Summa, since the
author, in the former work, has only "assumed the diverse opinions"
of his sources.
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The De investigatione discovered by Ruska is therefore
different from the four traditional "Geberian" opuscula in three
important respects. First, it does not make continual reference to
the Summa in an attempt to link itself with particular passages in
the commented text and to establish its authority. Second, the
doctrines of the De investigatione, particularly those involving the
use of organic reagents, are explicitly disclaimed at the end of the
text, thus depriving this De investigatione of any value if it were in
fact an ex post facto commentary on the Summa. Third, the De
investigatione does not refer to the Summa as a completed work in
the fashion of the "Investigationem...," "Consideravimus...." and L.
fornacum, but instead considers the Summa to be only in the stage
of planning,

These three points distinguish the Rhazean De investigatione
not only from the four printed pseudepigrapha, but from spurious
commentary literature in general, since the said characteristics
would effectively vitiate any value that the De investigatione might
have had as a commentary, if in fact it were such. If the De
investigatione were spurious, we would have to conclude that it was
written only as a sort of historical farce, since its author consciously
disavowed any role for it as a commentary. But since the content
of the De investigatione is entirely technical, adding nothing to the
legend of the sage "Geber,"” we cannot conclude that it was written
to expand a historical myth. We are left, 1 believe, with only one
alternative - to accept the genuineness of the De investigatione
discovered by Ruska.

V. "Geber" and the Liber de septuaginta
If the De investigatione analyzed by Ruska is really by the

author of the Summa, then it follows from our foregoing analysis
that the Theorica et practica must also stem from his pen. It is
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therefore unnecessary to regurgitate our long comparison of the 7P
and Summa that appeared in 198551 Nonetheless, it will be useful
to recapitulate the findings made there concerning the stylistic and
conceptual development of Paul of Taranto.

In the following section, we shall first demonstrate that the
style and mode of presentation adopted by the Summa are largely
based on the L. de septuaginta of Jabir ibn Hayyan, and that the
Summa was the conscious product of a pseudepigraphical exercise
whose goal was the arrogation of Jabir's authority. Having done
this, we shall proceed to show the dependency of certain key
doctrines found in the Summa upon the L. de septuaginta. A
comparison of these doctrines with their nascent form in the TP
will enjoin the conclusion that the Summa, if written by another
author than that of the TP, would have had to draw not only from
the TP for these teachings, but from the precise locus of the L. de
septuaginta from whence the TP got them. But since the TP makes
no reference at all to the L. de septuaginta by name, such a feat
would have been most improbable. The reader will agree, I
believe, that the author of the Summa must have had personal
knowledge of the sources which went into the TP, and that he was
therefore, in all probability, the author of both texts.

Unlike the Summa, the 70 Books (Liber de septuaginta) - of
which only about half seem to have survived in Latin - are a loosely
related collection of opuscula rich in mythopoeia and analogy.>?
Ostensibly translated by Gerard of Cremona,> they are all but
incomprehensible in their Latin form, and many of their doctrines
would have seemed quite alien to any but the Isma°ll1 sect
that coined them under the "trademark," as it were, of "Jabir ibn
Hayyan."*

Despite their turbidity, the 70 Books were extensively used
during the late Middle Ages, and by the clearest thinkers. Albertus
Magnus drew upon them for his De mineralibus,®> and the
alchemical systematist Petrus Bonus made extensive use of them.0
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The reader should not be surprised, therefore, when we suggest

that the Summa also contains material derived from the 70 Books.
He may be excused a moment of discomfort, however, when we
proceed to say that the influence of the 70 Books upon the Summa
was nothing short of considerable. It will be all the more surprising
if we assert that this influence was above all stylistic, since the
confusion of the 70 Books would seem at first to be the antithesis of
the Summa’s clarity. Nonetheless, the reader will presently see that
the author of the Summa deliberately borrowed whole passages
from the 70 Books and rewrote them in the attempt to pass himself
off as the Arabic Jabir. Let us begin at the very start of the
Summa, to which we shall compare the first of the 70 Books.

Summa L. de septuaginta
61ra,3-11. ed. M. Berthelot, in
Mémoires de l'académie des sciences,
XLIX, 1906, p.310.

Totam nostram scientiam Fuit ergo necesse componere
quam ex libris antiquorum libros ex quibus exponam ea
abbreviavimus compilatione que promissa sunt ex meis
diversa in nostris verbis, et intentiones meas
voluminibus hic redigamus extraneas, et alienum quod
in summa una et quod in occultavimus in locis

libris a nobis scriptis diversis et scienciis aliis.
diminutum est sufficienter Erunt enim hii summe

in hac traditione huius librorum nostrorum, qui
nostri libri promissa sunt et qui
recompensavimus et sequuntur. In hiis namque
ipsorum defectum administravimus quidquid
supplevimus sermone est necessarium. Feci

brevi. Et quod occultum autem hos .Ixx. libros,

fuit a nobis in parte et in unoquoque eorum

una manifestum fecimus posui scientiam aliquam.
illud in parte eadem in Aliquo nomine ipsum

hoc nostro volumine, ut nominavi.

sapientibus patefiat
complementum tam
excellentissime nobilisque
partis philosophie.
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At the beginning of the Summa, its author says that he is
writing a Summa in which whatever he has hidden in the various
parts of his other books will be explained. At the beginning of the
70 Books, Jabir, like Geber, announces that he has hidden some
of his knowledge in the various places of his other books, and that
his 70 Books will therefore fill them out and be their summe. To be
sure, the similarity in structure between the two texts ends here, but
the juxtaposition of two "Gebers" and their summe - despite the fact
that the real "Jabir's™’ are plural - seems rather much for
coincidence.

It has long been remarked, in addition, that the language of
the Latin Geber betrays some Arabic touches. Although one
nowadays has the tendency to react against the old habit of

attributing an Arabic source to every "nutu Dei," or "in nomine Dei
clementic et misericordie,” we can nonetheless show that the
Summa contains whole formulaic passages rewritten from the 70
Books. Let us quote the following passages from the Summa and

70 Books -

Summa
62ra,12-9

..non nos inique corrodas
nec nobis blasphemias
iniungas, sed tue imputa

ignorantie et presumptioni.

Non igitur hec scientia
bene convenit pauperi vel
indigenti, sed potius est
ci inimica et adversaria.
Nec etiam adinvenire
nitatur sophisticam metam
operis sed soli sit
complemento intentus,
quoniam ars nostra in
potentia divina servatur
et cui vult elargitur et
subtrahit qui est

L. de septuaginta
311

Hoc quam nisi ei qui non
legerit hoc hunc meum
librum, nisi donaverit ei
deus fortuite. Ipse enim
largitur cui vuit. Et
similiter si contingeret
alicui homini, ut in
principio lectionis, vel
post multas lectiones, vel
in principio operationis
aut post multas operationes,
ut (non) intelligerent(!)
illud ex meis libris;
infortunatus esset et esset
sicut ille cui deus nihil
tribuit. Non ergo
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gloriosus et sublimis
et omni justitia et
bonitate repletus.

calumpnietis me super hoc.

Here both texts make the same plea that the reader not
blame his source if he fail to succeed at alchemy. The two authors
use precisely the same justification in similar language, namely that
God has chosen those whom he wishes to succeed, and that
alchemy is reserved for them alone. Those who are not of the elect
will not profit from alchemy at all, but to the contrary will be
harmed thereby. Let us then turn to a third set of examples, where
this moralistic tone is maintained -

Summa L. de septuaginta

64vb,39-ra3

Blasphemati sunt igitur

in eternum, quia
blasphemias posteris
relinquerunt ex errore

suo, et maledictionem
super philosophantes
effuderunt, et non
veritatem sed diabolicam
instigationem post mortes
eorum dimiserunt. Et ego
blasphemandus sim nisi
errores illorum

corrigam et veritatem
tradam in hac scientia,
prout melius exigit hec

ars. Hoc enim magisterium
occulto sermone non indiget
nec manifesto penitus.
Tradimus igitur eam
sermone tali quem
prudentes latere non
accidet. Hic autem
mediocribus profundissimus
erit, fatuis autem terminos
utrosque miserabiliter
concludet in hac una
eademque nostra traditione.

350

Excommunicatus sit qui
legerit hunc meum librum
et invenerit in eo rem
cum preparatione sua,
nisi experiatur ipsam ad
hoc, ut sciat veritatem
nostram. Ego sim
excommunicatus, si dixero
aliquid diminutum, aut
occultum, aut cum alio
commixtum, nisi quod
dixero esse occultum.
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In the Summa’s rendition of the above passage, the term
"blasphematus” has been substituted for "excommunicatus,” and the
meaning has been somewhat altered. In the 70 Books, those who
will be excommunicated are the would-be alchemists, who because
they have experimented insufficiently, will fail to comprehend the
meaning of the text. The author in turn would have to be
excommunicated if he did not tell the truth, and let it be known
that he is writing obliquely.

In the Summa, on the other hand, those to be blamed are the
false alchemists, who have spread lies about their inadequate
procedures. The author of the Summa would also have to be
blasphemed if he did not correct their lies. The connecting point
between the Summa's version and that of the 70 Books lies in the
fact that the false alchemists have lied because they have not
understood; their obtuseness in turn derives from the inadequacy
of their experimentation, just as the experimentation of the
"excommunicatus” in the 70 Books was inadequate. There is no
escaping the fact that the author of the Summa has rewritten this
passage to fit his own purposes, just as he rewrote the former
sections.

These particular formulae are completely lacking in the other
Arabo-Latin texts which could have served as the Summa's
sources.®® The conclusion to be drawn from this is that the 70
Books formed the primary literary and stylistic basis of the Summa,
whose author was intentionally copying their inflated initiatic style.

Having shown that the Summa contains an important stylistic
element borrowed from the 70 Books, we may now proceed to
demonstrate a doctrinal influence as well. This is not an easy task,
in part because the Summa is essentially a work of Aristotelian
inspiration, and hence largely unconcerned with Jabir's "four
natures” or the "theory of the balance," and partly because the
Summa has used other sources as well as the 70 Books. It is hardly
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surprising that the author of the Summa would have preferred the
descriptions of technology presented in the L. secretorum de voce
Bubacaris to the half-enunciated recipes of the badly translated 70
Books, whose incomprehensibility has been remarked upon by
Ruska,>

Nevertheless, I believe that one can chart a doctrinal
influence of the 70 Books upon the Summa, and in a critical area,
namely that of the three medicines. Although this influence is
based upon vague references, the whole 70 Books having the air of
an exercise in obscurantism, we have already shown that the author
of the Summa has extensively rewritten several passages from the
70 Books, while changing them to suit his own purposes.

Let us first adduce "Geber's" general remarks concerning the
three medicines, then passing to the statements of Jabir. At
79va,16-45, the Summa announces that there are "three orders of
medicines”; the first order concerns every medicine that "impresses”
a given "alteration” upon a deficient metal in such a way that the
“alteration” can later be removed, as happens in the case of copper
and iron sublimed to whiteness with mercury.

A medicine of the second order, to the contrary, alters its
subject in a permanent fashion, but it can only alter one
"difference"; the other "corruptions" will thus remain. As an
example of a second degree medicine, the anthor mentions the
process of calcination, by which every fugitive substance is removed
from a metal, with the metal otherwise remaining corrupt.

Finally, the Summa passes to its description of third degree
medicines, which it says to remove all corruptions at once, and in a
permanent fashion; no particular examples of this medicine are
given, since it is "unica sola." Hence we have a clear hierarchy of
three medicines, beginning with the simplest and ending with the
most complex. Let us now compare this description with a passage
from the 70 Books, which although vague, contains the seed idea of
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the "tres ordines medicinarum." On p. 345, Jabir has the
following to say -

...scias quod conversio horum corporum ad substantiam
completam fit secundum tres modos. Aut cum erit elixyr magno
et convertes ipsum in uno hora, cum re que longo tempore fuit
preparata sicut clare substantiam. Et hic est unus trium
modorum. Aut ut convertas ipsum ab hac minera corrupta ad
mineram bonam. Et hoc est ut cum igne solum prepares. Et hic
est modus quo corpora ad suam primam naturam convertuntur,
Et est ille quem dicemus in hiis nostris libris. Scias ipsum.
Tercius vero modus est ut prepares unumquodque horum
corporum cum medicinis propinquis, que operantur in sua hora,
sicut illa que in longum preparantur tempore.

Here we have "three methods" of converting the imperfect
metals to their "complete substance," i.e. to gold or silver. The first
method employs the "great elixir," which has been prepared over a
long period of time, and which transmutes its subject in "one hour."

The second method, to the contrary, involves the
transmutation from "a corrupt mineral to a good mineral," resulting
in the former's conversion to its "prime nature." Puzzlingly, Jabir
states that this method operates with fire alone, making it sound
like the reduction of ores: this is improbable, however, for he adds
that "It is this which we will describe in these books of ours,” and
the reduction of ores is not further described. Finally, Jabir adds
that there is a third method by which "you prepare each of these
(metallic) bodies with their medicines, which work in their hour,
just as that which is prepared over a long time." The implication is
obviously that these medicines are not prepared over a long period
of time, that "sua hora" is not "una hora," but more, and that they
are more easily accessible than the "great elixir," or nearer to the
nature of the imperfect metals, being "propinqu(e).”

Thus the "three methods" of the 70 Books present a hierarchy
of medicines in roughly the same fashion as the Summa; the main
difference, other than that of Jabir's greater ambiguity, is that the
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70 Books employ a descending order, while the Summa describes
an ascending one.

Directly following these statements, Jabir continues with
some further remarks that throw a great deal of obscurity upon the
hierarchy just erected by him -

Et hec sunt res bone et subtiles et eorum conversio cum igne
solum, sine medicinis et sine aliis rebus, Et alius modus. Et ipse
est modus compositionum. Et hoc est ut componas quedam
eorum cum aliis. Et fiet ex eis substantia clara bona sine
medicinis omnino; nisi eius de quibus non curantur. Et in modo
componendi est alius modus. Et hic est ut componantur aliqua
corpora, ut sunt cum medicinis preparata. Et proveniet ex eis
bona res et cuiuscunque horum que dixi ponam exemplum. Nisi
secundum ipsum operaris et ut apud te sit verum et facile, elixyr
magnum convertit corpora, sicut diximus in nostris libris qui
preterierunt. Non est ergo necesse ut probemus hoc et hoc est
bonum exemplum. Neque negatur nisi ab eo qui negat
magisterium. Et loqui cum illo est alterius modi. Et hoc est ut
probetur illi quod magisterium est verum. Scias hoc. Significatio
vero quod preparatio eorum cum igne solum sine medicinis est
bona,

The difficulty of interpreting this passage, whose confusion is
no doubt partly due to the Latin translator's ineptitude, need hardly
be remarked upon. First, after saying that his "third method"
involved the use of "propinqu(e) medicine," Jabir now seems to
say that these medicines are "good and subtle,” and that their
conversion occurs by means of fire alone, "without medicines and
without further things." If Jabir is referring to the conversion of
those medicines of the "third method" themselves, his statement is
not so illogical, though unclear.

Then Jabir proceeds to add that an "alius modus,” involving
the composition of bodies without the aid of medicines, may also
be employed. Finally, Jabir says that this final method needs no
"probatio” of its efficacy other than the "probatio per sensum"
supplied by example.
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But, after having referred to an "example" of this "modus
compositionum,” he then proceeds to give an example of the
"alterius modi": that he actually means the second of the above
three methods seems assured by the fact that he repeats the
expression "cum igne solum" which he already used for the "second
method." Hence the example then given, which we shall now
quote, would appear to the reader - whether rightly or wrongly - to
refer to the second of the three methods, and not to the "modus
compositionum" -

Est ut facias de plumbo cerusam et litargirium. Deinde
sublimatur et quod inde proveniet fiet quod non est plumbum. Et
ipsum tamen est plumbum; sed pulchrum habet colorem et eius
virtus non est virtus plumbi. Et hec est propinqua significatio.

Now if we return to the Summa’s description of a medicine of
the second order, the reader will recall that the author explicitly
used calcination as an example of a process inducing an alteration
of that degree. But the production of litharge from lead, if not
ceruse, is achieved by precisely that process. Moreover, Jabir is
quite insistent in making his point that "that which will be made is
not lead. And yet that is lead, though it has a beautiful color and its
virtue is not the virtue of lead." Both these observations, that
alteration of the second type may be induced by calcination, and
that the product will still bear some of its original characteristics,
are also found in the Summa's description of a second order
medicine.

We have already shown, furthermore, that the Summa has
rewritten passages from the 70 Books in a rather thorough-going
way. It therefore seems quite possible that this section, along with
another which we shall proceed to analyze, supplied the author of
the Summa with his concept of three medicines. Let us therefore
provide a direct comparison of the Summa’s final chapter with the
Postremus Liber of the 70 Books:

Summa
84va,32-b,14

Dicimus igitur quoniam
totius operis intentionis
summa non est nisi ut
sumatur lapis in capitulis
notus. Deinde vero cum
operis instantia

assiduetur super illum opus
sublimationis primi gradus,
et per hoc mundatur a
corrumpente impuritate, Et
est scilicet sublimationis
perfectio, et cum

ea subtilietur lapis donec
in ultimam subtilitatis
puritatem deveniat, et
ultimo volatilis fiat.
Abhinc vero cum fixionis
modis figatur donec in
ignis asperitate quiescat.
Et hic secundus
preparationis gradus
appellatur, et in hoc
quidem una preparationis
meta consistit. Sed et
tertio similiter lapis
administratur gradu qui in
ultimo constat
preparationis
complemento.Et est scilicet
ut iam dudum fixum lapidem
cum modis sublimationis
volatilem facias et
volatilem fixum et fixum
solutum et solutum iterato
volatilem, et iterato
volatilem fixum quousque
flueret et alteret in
complemento solifico et
lunifico certo. Ex
reiteratione igitur
preparationis huius gradus
tertii in medicina resultat
bonitatis alterationis
multiplicatio. Ex
diversitate igitur
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L. de septuaginta
pp. 362-3.

Dico quod lapis maior esse
debet secundum quod dico iam
manifestum est quod ipse est
compositus ex iijor

elementis: ex aqua et aere

et igne et terra. Cuiusque
quorum preparatio debet esse
sicut preparatio corporis

sui. Hoc est quod postquam
iam manifestum est quod
secundum preparationem
primam necessarie sunt aque
et aeri septingente
distillationes, eorum unius.
Cuiusque sunt necessarie
septingente et spiritus et
pondera sunt, secundum quod
diximus prius. Sed quod
calores ex eis sumantur
verum est. Et hoc primus
ordo est et est finis
preparationis secunde
maioris. Secundus vero ordo
est minor isto et est super
decimam primi. Sed regula
elementorum istius decime
est ut sint equalia, ut qui
ponunt super ea alind
elementum melius, nature
ipsorum non destruentur.
Neque destruuntur, nisi
propter rem que non est

sui ordinis. Et ideo diximus
inprimis in preparatione
suorum elementorum in illum
super suum comparem aliquid
augeret, ut hic est ordo
secundus, qui est minor
altero isto. Et quod est in

€0 iam plenarie
explanabimus. Ordo vero
tercius est primi decime,

et est decima secundi, et
sermo in es est sicut in
secundo. Intellige hoc. In




reiterationis operis super
lapidem in gradibus snis
resultat multiplicationis
bonitatis alterationis
diversitas, ut ex medicinis
quedam sui duplum, quedam
vero decuplum, quedam vero
centuplum, quedam vero
millesimum, et quedam in
infinitum solificum et

verum perfectionis
lunificum transmutet
corpus. '
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coloribus vero est magnum
secretum. Et sic capitulum
primum inhumatum fuerit
quinque mensibus, erit
melius aut sex. Et post

hoc non est finis. Et si
confundentur, fieret bonum
cum pinguedine illa. Scias
hoc. Et operare secundum
istud, quod est ex magnis
secretis. Proiectio huius
primi non habet finem
fllum. Et hoc est quod unum

tingit duo mille millia et
ducenta millia decies.

t non necesse operari
secundum hoc in capitulo
primo cadit .IL super
milles mille et ducenta
millia, et tercium cadit
super centum .XX. millia.
Hec ergo sunt preparationes
que sunt in capitulo primo.
Scias hoc.

In the Postremus Liber of the 70 Books we find the explicit
mention of three ordines in the order of their potency. It appears
that the order is again descending, as in the case of the three
"modi" already described, for the second is "minus isto (primo) et
est super decimam primi," while the third is "decima secundi." The
progression by decimals refers, apparently, to the quantity of
matter capable of undergoing transmutation by each of the three
orders. Thus the medicine of the third.order "tints" one one
hundredth of the quantity "tinted" by a medicine of the first, while a
medicine of the second order "tints" a tenth thereof. The numerical
series that are then introduced seem intended to support this
theory, but they have perhaps been distorted either by the
translator or by scribes.

Hence we have now found three explicit orders mentioned in.

the 70 Books, in addition to the "three methods” already described.
Let us now compare the above three orders of Jabir with those of
"Geber." In the last chapter of the Summa (reproduced above), we
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have a compendious description of "tres ordines medicinarum."
The author of the Summa insists that the distinguishing
characteristic of the third and final order is the great number of
sublimations that its medicines must undergo. Jabir, similarly,
underlined that his first order - the analogue of Geber's third -
required "septingente distillationes."

Finally, and perhaps most important, both the Summa and
the 70 Books present a numerical series by which the medicines of
the three orders are related to the quantity of metal that each is
capable of transmuting. The Summa gives the series 2/1, 10/1,
100/1, 1000/1..., where the numerator represents the base metal,
and the denominator represents the medicine. The 70 Books
present a slightly different series, for the medicines are only
compared to one another, and not directly to the quantity of base
metal transmuted, resulting in the ranking 100 : 10 : 1. Yet in each
case the comparisons are based on the decimal series, if we
disregard the Summa’s anomalous introduction of a double
quantity, and in each case they are intended to express
fundamentally the same thing, namely a comparison of the strength
of the different orders of medicines.

It remains, therefore, that we summarize our conclusions.
First we showed that the initiatic formulae of the Summa were
largely based on parallel examples drawn from the 70 Books. The
author of the Summa intentionally adopted the language of the 70
Books in the attempt to make his own text seem to be a genuine
work by Jabir ibn Hayyan. But in doing so, he showed himself
to be quite capable of changing the meaning of his Jabirian
model, often in a drastic way.

Having witnessed this fact, we passed to those examples in
the 70 Books which described three methods of producing
medicines or three orders of the medicines themselves. Although
these passages are quite vague and contradictory, and though they
contain many divergences from their parallels in the Summa, the
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foregoing demonstration of the Summa-author's method of
rewriting Jabir now allows us to think that he could well have
derived his inspiration for a hierarchy of three medicines from
these nebulous allusions to "tres modi” and "tres ordines."

Before passing to our final conclusions, let us point out that
the explicit adoption of the L. de septuaginta’s style in the Summa
explains many of the minor stylistic differences between the
Summa and TP. The De investigatione contains numerous elements
of the Summa's initiatic style, while the TP does not. Such
expressions as "et hoc est magnum artis secretum, scias hoc,"? and
"Benedictus igitur sit gloriosus et sublimis Deus, qui nihil fecit
regimine carens"®! are completely lacking in the TP, though quite
conspicuous in the Summa and De investigatione. But the TP is not
attributed to an Arabic author; therefore the real author would
have felt no need to adopt a pseudo-Arabic style. While the TP is a
scholastic dissertation on the nature of alchemy, the Summa and
De investigatione are full-blown attempts to supplant the genuine
corpus of Jabir ibn Hayyan.

It will now be a simple matter to show that the Summa
cannot have been composed by a second writer relying on the TP.
The TP after saying at 36r that the spirits must be fixed before
being joined to the metals, proceeds thus -

(6-10) Sed modica flamma combustis relinquerent metalla
sordida magis quam fuerant prius, sicut de eris citrinatione patet
per fumum tutie in cooperto crucibulo, ac de quibuscunque
imperfectis metallis in gradu primo. Et hec est veritas fixionis.

This reference to the imperfect medicines of the first order is
followed a few lines later by a more explicit mention -

(49v,4-8) Ex hoc etiam perfici poterit medicina secundi
et tertii ordinis per imbibitiones cum aqua lune et

iovis per solutiones, et maxime cum admixtione aluminis
plume et dealbati sulphuris, iunctione secundum modum
pretactum. '
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At 50v,43-6, we find a final reference to the three orders -

...s1 habeas cum medicinis de mercurio et sulphure
rectificatis sicut decet, ex hoc ascendere poteris
ad perfectionem primi, secundi, et tertii ordinis in
opere veritatis.

The reader will note that while all these examples clearly
refer to the same scheme of three medicines as that which the
Summa espouses, they contain no mention of a numerical series by
which the orders are related. Since we have already shown the
dependence of the Summa's series on that of the L. de septuaginta,
it follows that if the author of the Summa were here borrowing
from the TP, he must also have located the obscure statements of
the L. de septuaginta which undoubtedly provided the inspiration of
the TP itself, and then have fused the two sources. But since the
TP makes no reference whatsoever to the L. de septuaginta by
name, the probability of this having been the case is very small.

On the other hand, since we showed in "The Genesis of the
Summa perfectionis" the unlikelihood of a second author's having
drawn on the Summa to compose the TP, it is equally improbable
that the TP's references to three orders represent abbreviated
borrowings from the Summa? Therefore it remains to be
concluded that the author of the TP first extracted these ideas from
the L. de septuaginta, then developing them further and inserting
them into the Summa ascribed to the same author (i.e. "Geber") in
much the same way that he extracted material on salts, alums, and
atraments from the L. secretorum de voce Bubacaris, developed
these subjects in his 7P, and then reinserted them into the newly
christened De investigatione perfectionis. For a graphic
representation of this series of transmission, the reader may again
consult the diagram printed at the beginning of this section.
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VI. The Dating of "Geber”

Before passing to our conclusion, a few words on the
witnesses of the De investigatione, Theorica et practica, and Summa
will be in order. Due to the vast popularity of the Summa, early
manuscripts and witnesses of it are legion. The case is not so with
the other two texts, however, which had a more restricted
Fortunately, the work identified by Ruska as the
genuine De investigatione is extant in a vellum manuscript of the
late XIIIth or early XIVth century (Firenze, Riccardiana 933),
hence assuring that it was in existence around the probable time of
the Summa's composition.

The Theorica et practica, unlike the De investigatione, is
mentioned in a book-list contained in the well known codex
4QgA10 of the Palermo Communal Library, which S. Harrison
Thomson dated at c. 1325. This provides the only early witness of
that text known by me. The manuscripts of the TP, unlike those of
the De investigatione, are quite late, the earliest of them probably
being contained in the fifteenth century alchemical codex Rylands
65, of the Manchester University Library. Although we have
elsewhere given a detailed analysis of the TPs place in the
plurality of forms debate that supports a late thirteenth century

circulation.

date of composition, such an exposé should really accompany an
edition of the TP, which we hope to publish at another time. As for
the Summa, we have already given it an approximate dating at the
beginning of this chapter. Since Peter of Abano quotes the text by
name in his Conciliator, written in the first decade of the XIVth
century, the Swmma must have been written before 1310. In
addition, the text is not mentioned by Albertus Magnus, Vincent of
Beauvais, or Roger Bacon, and is therefore unlikely to have been
in circulation before the late XIIIth century. Let us here mention
another witness of the Summa, which we previously passed over.
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The dialogue between Ademarus, ostensibly a Carthusian
monk from Paris, and his brother William, mentions not only the
Summa perfectionis, but also a Liber de investigatione veritatis and
Liber fornacum ascribed to Geber. The colophon of this work
mentions 1331 as its date of composition, but as Thorndike has
shown, it seems only to exist in late manuscripts.53 Nonetheless,
since Ademarus refers not only to the Summa, but also to the De
investigatione and a Liber fornacum, his dialogue could provide an
important witness. We have already stated, however, that the De
investigatione is mentioned twice in the Summa itself. A similar
reference may also be found to the Liber fornacum, for at 79ra,7-9,
the Summa says the following -

...post arsenici sublimationem assentur cum proportione
sui ignis, cuius modum narravimus in Libro fornacum.,

We must therefore ask whether Ademarus has actually seen a
De investigatione and Liber fornacum, or merely extracted these
references from the Summa itself. We have consulted Ademarus's
dialogue in the following XVth century manuscripts: Firenze,
Riccardiana 1164, ff. S6r-61v; Munich, Bayerische Staatsbibliothek
26059, ff. 86r-101v; and Paris, Bibliothéque nationale 14005, ff. 91r-
97v. We shall give his reference to the three texts of "Geber" as it
occurs in Riccardiana 1164 -

Hic autem princeps philosophorum Geber composuit librum
fornacum, librum de investigatione veritatis, et summam
magnam qui dicitur liber perfecti magisterii.

Ademarus makes no further references to the Liber de
investigatione or Liber fornacum, and the many citations that follow
(complete with chapter references) derive from the Summa
perfectionis.  We must therefore conclude that he drew his
knowledge of the Liber de investigatione and Liber fornacum from




102

that source, and that his text is consequently without value as a
witness of the two latter works.

VII. Conclusion

It would seem, then, that we have given ample justification
for our thesis that the author of the Summa and TP was Paul of
Taranto. At this point it will be wise, perhaps, to add the caveat
that such a thesis by its very nature cannot be considered absolutely

sure. A particular uncertainty lies in the identification of the |

author himself. There appear to be no records of a "Paulus de
Tarento qui fuit lector fratrum minorum in Assisio," outside of the
alchemical literature. Neither Wadding nor Sbaralea know
anything of such a figure. Nor have I found him in Salimbene's
Cronica®® which serves as the main source for the alchemical
pursuits of Elias of Cortona. The files of the Collegio San
Bonaventura®® and the Istituto Storico dei Cappucini66 are
similarly devoid of any contemporary references. This would seem
rather odd, given that the position of lector was not an unimportant
one, especially in such a prominent center of Franciscan activity as
Assisi. The singular darkness of the "Paulus de Tarento” makes it
tempting to label him as one more pseudonymous author to be
added to the mythology of medieval alchemy. Against this
supposition we must raise the following three arguments. First, the
use of pseudonyms by late medieval alchemists seems to have
served two purposes - that of hiding the author's identity and that
of gaining an audience for the text. To judge by the huge corpora
going under such names as Aristotle, Hermes, Albertus Magnus,
Rhazes, and not least Geber, it would seem that the second
motivation far outweighed the first. Why then would anyone pick a
pseudonym of such outstanding obscurity as "Paulus de Tarento,"
which, if it does not designate the author of our text, would seem to
refer to no-one at all? Second, the TP is completely lacking in
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bombastic references meant to support an authorial ascription.
Although these are not found in all alchemical forgeries, such
repeated formulae as "ego Raymundus de Insula Majoricarum"67 or
other complicated "autobiographical” apparatus usually reveal a
pseudonym where they do occur. Finally, as we also stated before,
the author of the TP had a genuine knowledge of Taranto and its
environs, which adds support to the ascription "Paulus de Tarento."

Let us therefore mention a final fact which may provide a
partial solution to this problem. The earliest known reference to
Paul of Taranto is found in the inventory of "Frater Dominicus
monacus monasterii Sancti Proculi in Bononia,” written around
1325. We shall here quote the entry as it stands -

Item Liber fratris Pauli ordinis minorum qui incipit: Iam siquidem
in prima parte huius nostri operis.

The reader will note that here, unlike the colophon of the text
itself, we find no mention of Paul's role as a lecturer in Assisi.
Since this is our earliest known mention of Paul of Taranto, it
should be given weight over those references found in the
manuscripts, which are all late. Let us therefore tentatively posit
that "qui fuit lector fratrum Minorum in Assisio" is a later addition
to the ascription as found in Dominicus's inventory. Such a
supposition would not be improbable, given the body of alchemical
legend that began to surround such Franciscans as Roger Bacon,
Raymundus Gaufredus, and Frater Elias within a century of the
order's founding.%’ Hence it would not be surprising if a rather
minor Franciscan, such as Paul of Taranto seems to have been,
later had accretions added to his name in the attempt to magnify
his importance.
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CHAPTER THREE
The Mineral Science of Paul of Taranto

L Introduction

. The reader who has consulted our general Introduction
should realize that the term "alchemy" meant a number of different
things in the thirteenth century. As we showed there, Roger Bacon
thought alchemy to be the proper font of all sublunary natural
science, while Albertus Magnus considered it a mere subdivision of
the "science of minerals." This disagreement hints at some of the
difficulty faced by the modern commentator of alchemical texts.
Let us say first of all that the term alkimia is in no way cognate to
“chemistry,” although many chemical themes were treated by
alchemists.  Even the most matter-of-fact alchemical texts
incorporate considerable material from the disciplines now known
as "metallurgy," "geology," and "physics," not to mention more
specific areas such as "dyeing technology" and "glassmaking." It is a
grave mistake to think that a person skilled in chemistry alone will
have the technical competence to explain the old recipes in modern
scientific terms. An additional barrier to such exegesis derives
from the fact that alchemical writers often employed unpurified
reagents, leading to unpredictable results. Furthermore, these
reagents were often given names that impede or defy rational
analysis. Finally we have the biggest obstacle of all, the fact that
alchemical literature of all times contains "thought-experiments"
recorded alongside real results, with no distinction between fanciful
invention and sober data,

These characteristics are not peculiar to alchemy, however,
but are shared by most branches of pre-modern applied science, in
particular medicine and pharmacology. The failure of medieval
doctors to distinguish between symptom and cause has not
impeded the study of early medicine, nor has the attribution of
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marvellous powers to perfectly mundane herbs. The historian of
alchemy must therefore be satisfied to explain those data which he
can, and hope that the discovery of new material will allow further
explanation at a later time. In all cases the application of
convoluted and overly sophisticated chemical arguments should be
avoided: we must strive for the simplest explanation, even if this
involves a resort to "physical" or "metallurgical” phenomena rather
than purely "chemical” ones.

Our approach to the alchemy of Paul of Taranto will
therefore take the following course: we shall try to group the
reagents and processes described by him into the most general
categories possible. By this means we shall be able - in some cases
- to arrive at the lowest common denominator uniting a particular
set of substances or operations. This method is distinctly different
from that employed by chemists such as Berthelot! and
Darmstaedter?, who "translated” individual recipes into chemical
notation without making a concerted effort to compare these
recipes to others in the same document. Fortunately, part of our
work has already been done by Paul and his forebears, since his
three works and their sources recognized the need for
mineralogical classes. Let us therefore proceed to the texts
themselves.

IL1. Mineralogical Classification in the TP,
De investigatione, and Summa

In order to show the classificational method pursued by Paul
of Taranto, we shall begin with the De investigatione, since this
includes large extracts from his main source, the Liber secretorum
de voce Bubacaris. The L. secretorum in fact contained one of the
most straightforward and comprehensive treatments of mineralogy
received by the Latin West. We shall therefore give its classes in
outline form, with the analysis performed on their Arabic original
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by Ruska® and H. E. Stapleton. We have given the mineral
names as they occur in our edition of the De investigatione (pp. 1-9).
We have also given some alternate forms as they exist in the Liber

secretorum de voce Bubacaris, as found in Paris BN lat. 6514, ff.
101v-12v.

11.2. Razt's Classification of Minerals

L. Terrena ("Earthy things.")
A. Four Spirits [i.e. volatile substances].

1. Quicksilver.

2. Sal ammoniac [ammonium chloride: NH,Cl}.
a. Mineral form.
b. Dirty, yellow form.
c. Artificial form produced from hair.

3. Auripigment. [arsenic sulfide: vide infra].

a. Impure, mixed with stones and earth.

b. Yellow, opaque, earthy [impure As,S,].

¢. Yellow, golden, "alive” [purer As,S,].

d. Yellow mixed with red [mixture of above
with As,S,].

e. Red, with dirty "eyes” [impure As,S,].

f. Pure red, capable of splitting [purer form
of above].

4. Sulfur.

a. Red, difficult to find [an apparently
fabulous substance described in many Arabic
textsS].

b. Yellow, color of "pure varnish" [evidently
a crystalline form of sulfur®].

c. Yellow, grainy [possibly mineral sulfur
with its matrix].

d. White mixed with earth [an obviously impure
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form].
e. Black [either sulfur mixed with asphalt, or
iron sulfides.”
B. Seven Bodies [i.e. the seven known metals].
1. Gold.
2. Silver.
3. Copper.
4. Tin.

5. Iron.

6. Lead.

7. "Karesin" or "Catesim" [a transcription of
the Arabic khar sin, "Chinese iron,"
possibly a bronze composed of copper, zinc, and
nickel8].

C. Thirteen Stones.

1. Marchasita [= Arab. marqashitha: the minerals
now known as "pyrites," including "fool's
gold" (FeS,). The individual types
mentioned by Rhazes cannot be positively
identified].

a. Similar to silver in color.
b. Red, like copper.

¢. Black, like iron.

d. Golden.

2. Magnesia [= Arab. maghnisiya: an old alchemical
"cover-name" used to denote various
substances. Vide infral.

a. Like black earth, presenting "shining eyes"
upon breaking [probably manganese oxide
with small reflective crystals®].

b. Ferrous, bitter, and masculine.

D. Six Atraments [the class of "atraments” contained
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c. Similar to copper, with "shining eyes,"” feminine
[probably "manganese-spar," i.e. the mineral
rhodochrosite or rhodonitel?],

3. Edaus (or daus, as in LS, 101v,18) [= Arab.
daus: either an iron ore composed of iron

oxide, or iron filings, or even iron
slag!l].

4, Thutia [= Arab. tutlya: zinc compounds,
especially zinc carbonate (ZnCO;) and oxide,
the former occurring naturally, the latter as
a sublimation product of brass-making!?].

5. Azur [= Arab. lazward: our lapis lazulil3). |

6. Dehenegi [ = Arab. dahnaj: our malachite l
(CuCO,.Cu(OH),)M).

7. Ferruzegi [= Arab. finizaj: our turquoise®).

8. Emathita (elsewhere sedina or sedena) [= Arab.
shadanaj: our hematite or "bloodstone," a
naturally occurring form of Fe,O;, capable
of being polished®).

9. Cuchul [= Arab. kuhl: our antimony sulfide and
lead sulfide (galena), often confused!’].

10. Spehen [apparently a misreading of Isfahan,
meant as a locative modifier of the
above!8).

11, Funcu [= Lat. succen < Arab. ash-shukk, arsenic
oxidel?].

12. Talca [= Arab. talq: not our "talc,” but mica
or layered gypsum?).

13. Gipsa [= Arab. jibsin: our gypsum
(CaSO .

14. Glass.

metallic sulfates and their impurities].
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1. Black atrament [impure FeSO,].

2. Alum [a rather vague category including
KAI(SO,), in varying degrees of
purity as well as other metallic sulfates].

3. Calcandis or white atrament [= Arab. qalgant:
weathering product of copper/iron ores or
alum?2).

4. Calcande or green atrament [= Arab. qalqadis:
iron and/or copper sulfate].

5. Calcatar or yellow atrament [= Arab. qalqatar:
"decomposition product of sulfide- and sulfate
rich copper/iron ores on the one hand, and
burnt iron vitriol <i.e. iron sulfate>, thus
iron oxide on the other."3],

6. Surianum or red atrament {= Arab. strl or sarin:
same as calcatar].

E. Six Boraces [= Arab. bauraq (i.e. Na,B,0)].

1. Red borax.

2. Goldsmiths' borax [borax was often used as a
flux by metalworkers; hence the expression
"goldsmiths' borax").

3. Borax Zarunde [= Arab. Zarawand, a geographical
loca1e25].

4. Borax arabie or alkarbi [= Arab. algharab,
"willow," apparently in reference to a
borax-like gum extracted therefrom?),

5. Nitrum [= Arab. natrin: here apparently soda
(Na,CO4.H,0), often confused with
borax]?’.

6. Tinchar [ = Arab. tinkar: another designation for
borax].

<'7. Borax of bread [this does not appear in the
list of seven boraces but occurs later in the

PE—
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text. Probably potash or soda sprinkled on
bread to produce a shiny surface]?.>
F. Eleven Salts.
1. Common salt [presumably NaCl].
2. Bitter salt [perhaps a type of rock-salt].
3. Salt of calx [slaked lime (Ca(OH),)].
4. Pure salt [presumably NaCl).
5. Sal gemma [rock-salt (NaCl)].
6. Salt of naphtha [presumably NaCl contaminated
_ with asphalt].
7. Indian salt [not identifiable].
8. Sal effini [= Lat. essini < Arab. ag-sInl:
Chinese salt. Not identifiable?].
9. Sal alkali {= Arab. al-Qali: soda].
10. Salt of urine [NaNH,HPO,, produced by
decompostion and drying of urine39),
11. Salt of cinder [potash (K,CO5)%!].
IL. Nascentia (This category is made up of plants.)
HI. Viventia (Animals and animal-products.)

When Paul of Taranto reworked the L. secreforum de voce
Bubacaris, he incorporated Razl's list of reagents verbatim into
his De investigatione, along with their methods of preparation. He
therefore had a formidable “dictionary" of mineralogy at his
disposal, since Raz1 had gone to great lengths to categorize
these reagents according to color, taste, appearance, and use.
Despite this careful and impressive attempt at classification, the
scheme purveyed by the L. secretorum had serious defects from a
Western point of view. First, the locatives employed by Razi,
such as Zarawand and Yaman], had no sense in Latin. Second,
the minerals themselves were often quite different from their
Western counterparts, even when they had been properly
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identified. An alum from Pozzuolo might be quite different from
an alum of Yemen. Third, Rézl's classification was entirely
empirical: it made no attempt to arrive at the general
characteristics defining the different categories of minerals; nor did
it compare the minerals among themselves. Instead, Razl took
his categories from the common usage of apothecaries and
tradespeople, without questioning their validity.

If we now examine the TP's handling of these topics, we shall
find a different situation, and one which is highly characteristic of
the Latin West in the thirteenth century. Panl of Taranto is not
content with a mere recapitulation of the Rhazean categories: he
wants to discover their raison d'étre. In order to do this, he begins
with the most general category common to the minerals, "a single
nature of the perspicuum.” [15v,20-2}. From this he descends to the
category of corporeity, determining that all the minerals possess
the same corporeitas in the genus of quantity, but not in the genus
of substance, since mercury is always fluid, while the other minerals
are solid. Then Paul descends to the particular properties of sulfur,
"arsenic," atraments, salts, alums, and mercury, to distinguish these
categories further. In order to do justice to the rest of Paul's
classification, we must present it in the form of a chart.

I1.3. The Mineralogical Classification
of the TP (ff.15v-17v)

I. Common to all minerals:

A. Common nature of the perspicuum.

B. All have same corporeity in the genus of quantity,
but not in the genus of substance, since mercury
is always fluid, unlike the others.

I1. Common to sulfur, "arsenic" (i.e. arsenic sulfides),
atraments and some salts (i.e. sal ammoniac,
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sal alkali, saltpeter): Liquefiability in fire
without additional modification.

III. Common to sulfur, "arsenic,” but not atraments or
salts: Capability of undergoing oleaginous
combustion.

IV. Common to sulfur, but not to "arsenic" or atraments:
Capablility of undergoing complete dissolution into
oil.

V. Common to atraments and "arsenic," but-not to sulfur:
Ability to be calcined by roasting,

VI. Common to sulfur and "arsenic,” but not to atraments:

A. Ability to be incorporated into the substance of a
medicine for "dyeing" metals yellow or red
(atraments can only impart a yellow dye).

B. Blackening in fire (atraments redden).

C. Sharing of all colors (i.e. sulfur and "arsenic”
can be white, yellow, or red; atraments can be all
these, but also black and green; salts, on the
other hand, are mostly white or "crystalline").

VII. Common to atraments, salts, and alums, but not to
"arsenic” or sulfur: deliquescence.

VIII. Common to no two classes: taste (atraments are
bitter, while sulfur and "arsenic" are
“dissimilarly oily." Salts, on the other hand, are
dissimilar, while alums are astringent).

IX. Common to salts, alums, some atraments, but not to
sulfur or "arsenic": effect (i.e. they penetrate,
dissolve, corrode, and "sift" or purge the
impurities from other metals, especially alum).

X. Common only to mercury:

A. Cannot either be liquefied by heat (i.e. it is
already fluid), or made to deliquesce, or be




incinerated or hardened (except by great
ingenuity).

B. Can be given metallic fusion complete with the
capability of withstanding great heat.

C. Can become silver or gold.

D. Can penetrate and "destroy" the body of gold (i.e.
form an amalgam).

E. Can be used to gild other metals.

XI. Common only to salts: Generation by many different
methods (multiply in mines, on soil, on beaches,
in rivers, in wells, in the sea, both naturally and
artificially).

By far the majority of Paul's remarks about the nature of
these minerals are correct. Since most of these observations are
absent in the text of Rézl, there is no escaping the fact that
many of them are the result of a consistently applied battery of
experiments performed by the author himself. Paul's analysis of
the fusibility, deliquescence, combustion, taste, and color of the
various minerals, and his subsequent organization of these
characteristics witness a degree both of rigor and of synthesis
absent in the Arabo-Latin sources (with the exception of the De
congelatione of Avicenna). Such experimental sophistication
should not surprise us in a thirteenth century writer, however, since
the 1200's also produced Pierre de Maricourt, the most rigorous
experimental investigator of magnetism until the Scientific
Revolution,3? and Theodoric of Freiberg, who discovered the true
cause of the rainbow by experimental means.

Paul's justification of the Rhazean classification by
experimental means should perhaps tell us that these groupings of
minerals do not testify to a mere superficial similarity among their
members. If we examine these classes again, the reader will see
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that they have withstood the vagaries of time with a remarkable
degree of conformity to modern usage. Quicksilver and sulfur of
course mean precisely the same things to Razl and Paul that
they do to us. By "arsenic” Paul refers not to our element As, but
rather to its sulfide compounds AssS, (realgar) and AsySg
(orpiment). The term "atraments" or "vitriols" comprises an entire
class of substances, but they are cognate with what we call "metallic
sulfates,” such as FeSOy (iron sulfate) and KAI(SO4); (alum). The
class of "alums" added by Paul is of course redundant from the
modern point of view, but not incomprehensible. As for "boraces,"
which appear later in the TP and De investigatione,>* these largely
conform to impure forms of our "borax," though the "artificial"
forms of this mineral include substitutes such as soda and alum.3’

11.4. The Problem of "Salts”

Only when we arrive at the category of salts do great
problems emerge. Although we must reserve detailed treatment of
these minerals for our commentary on the texts themselves, we may
here say that the modern definition of a salt as the product of a
reaction between an acid and a base, metal, or metallic oxide, in no
way typifies the Rhazean class of "salts," which includes such
diverse substances as potash and table salt. The key to
understanding this multiplex category probably lies in the artificial
"salts” rather than their natural counterparts. As Paul says in the
De investigatione,

(pp- 242-3) Salt can be made from all animal, vegetable, and mineral
things, if they be burnt, incinerated, dissolved, distilled, and congealed.
And their virtue will be stronger whose qualities were <originally>
subtler and drier.
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Not only the properties of aridity and sharpness characterize
an artificial salt, but also its mode of production, which consists of
calcination, followed by solution in water, distillation, and
resolidification. Paul has in fact generalized this sequence from the
production of such reagents as sal alkali and sal cineris in the form
described by Raz1.36

So far we have discussed the categories "quicksilver," "suifur,"
"atraments,” "alums," "boraces,” and "salts." A further division may
be found in the distinction between "spirits" and "bodies,” which
Paul of Taranto borrowed wholesale from the L. secretorum de voce
Bubacaris. The ultimate source for this bifurcation lies not with
Razl, of course, but in the writings of Greek alchemists who, in
the first centuries of our era, distinguished between somata,
"bodies," and pneumata, "spirits," respectively meaning the metals
and the volatile substances known to them. Hence Raz}, like
other Arabic alchemists, classes the volatile reagents mercury,
sulfur, arsenic sulfide, and sal ammoniac in the category of "spirits,"
while the metals, according to the Greek usage, belong in the
division of "bodies."

In adopting the division of metals and volatile substances into
"bodies" and "spirits," Paul of Taranto again had to satisfy the needs
of his contemporaries. Thus he explains that the appellation
"spirit" does not mean that a substance "is not in the genus of body,"
according as "body is in the genus of substance due to its insensible
matter and qualities or principles of acting or being acted on
according to nature," or as "body is in the genus of quantity."37 The
terms "body" and "spirit" as the alchemists use them have nothing to
do with the scholastic distinction between corporeitas and
spiritualitas: they simply refer to the metals and those volatile
reagents that act upon them. Having clarified this point, Paul
proceeds to use the terms "body" and "spirit" in precisely the way
they were employed by Réazl
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11.5. The Notion of "Affinity" and the
Class of "Stones"

But what of the minerals classified by Razl as "stones"?

This class included such important substances as "marchasita” (the
pyrites), "magnesia" (manganese compounds), “tutia” (zinc
carbonate or oxide), and "talc" (mica or gypsum). In fact these
minerals do not play a very important role in the 7P. They appear
occasionally as reagents but do not receive the comprehensive
treatment given the other categories. The reason for Paul's lack of
interest appears at 6v, 26-31 -

We know from effect and sense that the component principles of
all the metals are quicksilver and sulfur, although certain have an
affinity toward these and may be used in their place, by means of
an ingenious technique. < Among these are> arsenic, which is
said to be principally similar to [affine] sulfur as to form, but to
mercury as to matter, and talc, which is principally similar [affine]
to mercury, and tutia, magnesia, and marchasita, which are
intermediate between each.

The concept of "affinity" expressed here is not that of the
chemistry of the seventeenth century and later. Paul speaks rather
of a functional affinity between minerals, a sort of qualitative
similarity that allows one reagent to be substituted in the place of
another. According to the TP, "arsenic,” "talc,” tutia, magnesia, and
marchasita, are intermediates between mercury and sulfur,
participating in the qualities of both. Since "arsenic” so perfectly
blends the properties of mercury and sulfur, however, partaking of
the form of sulfur and the matter of mercury, it seems to belong to
a more elevated hierarchical position than the other minerals, and
so deserves further treatment. "Talc,” tutia, magnesia, and
marchasita, on the other hand, are seen almost as by-products here:
they need no further independent description than that implicit in
an explanation of the three principles mercury, sulfur, and arsenic.
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The “affinity" which Paul mentions above between mercury
and "talc" on the one hand and between tutia and both principles, is
clarified at 31r,11-23, where he says that the best medicine for a
hard metal is mercury or something similar (affine) to it, and the
best medicine for a soft metal such as tin is sulfur or its confine.
But since Paul has earlier said that tutia, "which stands very close
[magis affinis] to sulfur according to form and species” is good for
copper, and that "talc," which "is very close to mercury according to
its whole substance" is useful for hardening tin, he must now face
the potential charge of contradicting himself. He therefore
clarifies his use of the adjective affine as follows -

...the vapor of tutia and not its crude substance is valuable to
copper for a golden color alone, and talc is useful to the soft
metals for its hardness and dryness. There the natural, non-
substantive accidents are compared to the metals, but here their
whole prepared substances.

Thus we have two sorts of "affinity" - one which pertains to
the substance of a mineral, and another which belongs to its
accidents. It appears that the whitening vapor of tutia and the
hardness of talc are accidental properties, while their respective
affinity to sulfur and mercury derive from a substantial identity. It
is likely that Paul is making an unspoken association between
accident/form on the one hand, and substance/matter on the
other. Thus the "less material" vapor of tutia and the "immaterial”
properties of hardness and dryness in talc are opposed to the
material substrate respectively composing the two minerals.

We must now turn to the Swumma if we wish further
information about the category of minerals that Rzl called
"stones." As early as the Summa's introductory chapters on the
arguments of the "sophists” who deny alchemy, we encounter the
minerals sulfur, mercury, arsenic, tutia, magnesia, marchasita, sal
ammoniac, and borax. At 64rb,33-41, for example, we learn that
quicksilver and tutia do not contain the burning type of "sulfureity,"
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but only the volatile. Magnesia and marchasita, on the other hand,
possess "every genus of sulfureity, but marchasita more, and
magnesia less." "Geber" then ranks the minerals in the order of
their volatility - mercury and sal ammoniac are the most "fugitive,"
followed by sulfur, then "arsenic,” then marchasita, then magnesia,
and finally tutia. On the next folio (65rb,16-7), we find "salts,
alums, niters, and boraces" grouped together, just as quicksilver,
sulfur, "arsenic," sal ammoniac, marchasita, magnesia, and tutia
appeared together above. Obviously we have a division here into
volatile and non-volatile minerals: consequently the old
classification of Razl, used also in the TP, is no longer sufficient,
since that employed other criteria in addition to volatility.

Further information on marchasita, magnesia, and tutia is
available in the Summa’s chapters on sublimation. We learn at
69vb,25-9, for example, that marchasita is composed of a "double
substance,” namely pure sulfur and "mortified quicksilver" (i.e.
mercury rendered non-volatile). At 74vb,3-22, the information that
magnesia contains dirtier mercury and sulfur than marchasita, and
that tutia is nothing but a "vapor of the white bodies" (an exhalation
of molten brass) is offered.

11.6. The Problem of "Talc"

The Summa therefore considers marchasita and magnesia to
be corriposed of the metallic principles sulfur and mercury; tutia is
a mere exhalation of the metals. But what has become of "talc," a
substance which the TP considered substantially affine to mercury?
References to talc are rare in the Summa: it is found only in the
chapters on sublimation and on the preparation of inferior "first
order” medicines. We learn from the Summa’s description of the
sublimation of mercury (69va,7-vb19) that this "spirit" must be
sublimed with "dregs" (feces) which separate its "humidity” and
"dirtiness” from it. But since mercury has the tendency to unite
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both with metals and sulfurous things, it is best that it be sublimed
with dregs which bear no affinity to it. Otherwise the alchemist is
likely to produce a "dirty" compound of mercury and its dregs.
Here we encounter a list of substances which have no affinity to
mercury, and so become eligible as "dregs." The list includes
calcined egg-shells, calcined marble, ground glass, "every prepared
genus of salt," and astonishingly, "talc"!

How can it be that the same author in the TP said that "talc"
is quite similar (magis affine) to mercury, and in the Summa that it
has no affinity (affinitatem) to that substance at all? Although this
is a striking contradiction, a brief foray into the De investigatione
will reveal that our author has undergone a certain evolution of
thought. In a section which he has added to the erstwhile L.
secretorum de voce Bubacaris, "Geber" advises that mercury be
sublimed with "talc" (p.45,17). This information is lacking in the
parallel locus of the TP (33v,1-6). Speaking even more explicitly at
p.100,7-12 of the De investigatione, "Geber" says the following -

The sublimation of talc and of the two gypsums is difficult,
because they are hardly sublimed, if ever, and are not dissolved
except by means of a difficult and extraneous technique.
Therefore we exclude them from our work and do not use them,
except as dregs of the spirits to be sublimed - especially mercury
- on account of the slight affinity which it has with them.

Here "talc" is consigned to precisely the role that the Summa
grants it - a relatively inert "sponge” for the impurities of mercury.
In the De investigatione Paul has already adopted the position that
"talc" has little affinity with mercury, and that it may therefore be
used to provide the "dregs" for mercury's sublimation. As we saw
above, the TP did not include "talc” in its list of "dregs" for mercury,
and announced that it was in fact affine to that mineral. It is
therefore clear that the change in Paul's attitude occured after he
wrote the TP, but before his composition of the De investigatione.
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At this point, we can only offer two possible reasons for Paul's
change of attitude towards "talc." First, since the L. secreforum de
voce Bubacaris mentions no "affinity" between "talc" and mercury, it
is likely that Paul drew that information from another source.
Indeed, one "Isaac filius Semeii de babilonia" reports the following
information about "talc" in a Munich manuscript concerning "octo
lapides” - '

Secundus <lapis> est Talch idest mercurius atbus
fixus et calcinatus et solutus facit opera alta.

Although there is no evidence that this text by "Isaac” was Paul's
source, it does at least show that the latter was not alone in
associating "talc" with mercury. His later abandonment of this
theory could then have been the result either of his own laboratory
experience or the reliance on a further source, for the use of "talc"
in the sublimation of mercury does appear in the Arabo-Latin
literature,3

A second reason for the "demotion” of "talc" to the status of
an inert subliming agent fits squarely into the general theoretical
development of Paul's three works. The Summa is far less
interested in vegetable and animal products than the TP or De
investigatione. The same may be said for atraments, salts, and
boraces, which were described at length in the TP and De
investigatione. At the same time, however, the Summa witnesses a
heightened concern with marchasita, magnesia, and tutia. Hence
the interest displayed in "tal¢" in the TP followed by its relative
neglect in the other two works, may be seen as part of the same
pattern. But why has Paul shifted his concern from the former
group of minerals to the latter? The answer to this question may
be found in Paul's rejection of the multifarious reagents of the
Rhazean tradition, found at the end of the De investigatione (cf. our
Chapter II). There Paul said that he could replace these many
chemicals, which were "not of [his] intention," by "fewer and better,"
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which were closer to "natural reason." In order to appreciate the
significance of this passage, we must now turn to Paul's general
theoretical development between his writing of the 7P and the
Summa, and to the influence of Avicenna (or pseudo-Avicenna) on
this evolution.

II1.1. The Theoretical Development of Paul of Taranto

The Latin alchemy of thirteenth century Christendom was
anything but a static discipline. In the following section we shall in
fact propose that Paul of Taranto was attempting a reform of
alchemy that would both provide that discipline with a coherent
theoretical framework and make its experimental procedure fully
conformable to that theory. In order to understand this claim, it
will be necessary briefly to review the scientific heritage
transmitted to the alchemists of the medieval West. Two of the
most important Arabic alchemical texts translated into Latin were
the 70 Books of Jabir and the Book of Secrets of Razl. These
texts propound a theory of transmutation based on the induction of
new properties - such as color, malleability, and weight - into an old
metal. These changes are brought about by agents variously called
"medicines,” "elixirs,” or "tinctures." The mechanism by which these
agents perform their job is usually described in very sketchy
fashion. In the work of Jabir, however, we do find an adaptation
of Galen's metrical pharmacopeia, in which drugs are given a
quantitative value according to their relative amounts of heat, cold,
wetness, and dryness.®® Since, according to Jabir, every metal
contains its opposite hidden within, it is possible to bring forth that
metal’s potential by utilizing medicines of an intensity opposite -
but equal to - the metal's exterior characteristics (in the simplest
form of the theory). This theory could not long survive in the Latin
West, however, for the fourth book of Aristotle's Meteors explicitly
states that the metals are homoeomerous: ail their parts are the
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same (Commentum 41). This was also found to be true by
experience, for as Albertus says, when lead is consumed by sulfur
we do not find a residue of gold, although Jabir had claimed that
lead was internally gold.*! It is fair to say, therefore, that the
Jabirian alchemy inherited from Islam lacked a physical
underpinning which XIIth century Aristotelianism could find
acceptable.

A further problem lay in the integration of laboratory
practice with the existent theory, such as it was. Much of the
technology employed by the earliest Western alchemists was
derived from the twin arts of the fabric dyer and the painter.*? The
alchemists of the Roman Imperial period were essentially trying to
extend one realm of technology - tinting - to another - jewelry-
making. Hence one finds the Greek alchemical papyri from the
third or fourth century A.D. to contain numerous recipes for
artificial gem-stones which require that a pebble or piece of glass
first be soaked in a mordant, then dyed, just as cloth would be. As
a result of this technical borrowing, we find alchemical recipes
from the earliest times on to focus extensively on chemically
induced color changes.*3 Although the Arabic alchemists, notably
Razl, were also obsessed with the dying of stones and metals, 1
have found little to indicate that they were still aware of the origin
of their technology. This is likewise the case with the late medieval
Latin authors, who also employ the noun tinctura, "dye" for an
agent of transmutation. It is important to note that although the
theoretical justification for these dying techniques had been lost by
the thirteenth century, or rather before, the recipes themselves
were often faithfully transmitted.
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II1.2. The Stage of the Theorica et practica

The alchemy inherited by Paul of Taranto and his
contemporaries was therefore deficient in two respects. It lacked a
sound physical basis, and what theory it had was not well linked to
its practice. Let us now briefly return to Paul's Theorica et practica,
in order to see what he made of this confusing situation. The
theoretical part of the Theorica et practica primarily attempts to
bestow scientific legitimacy upon alchemy by linking that discipline
to Aristotelian physics and cosmology. Paul begins by drawing on
the pseudo-Aristotelian L. de causis for the axiom that nature is the
subject of intellect. From this it follows that man, who is the
representative of intellect in the natural world, has the right to alter
nature. Similarly, because science is the goal of intellect, it follows
that nature is the subject of science, and that man can truly know
the operations of nature. Paul then proceeds to the particulars of
physics, saying that the four elements - fire, air, water, and earth -
have subterranean counterparts within the earth which are of a
different nature than the external variants (ff. 11v-12r). This is
proven to sense by the suffocating air that we find in caverns, the
unquenchable, molten fire that issues from volcanoes, and other
phenomena.

Paul's description of the principles mercury and sulfur begins
with several proofs that these are indeed the immediate
components of the metals. The most tangible proof, of course, is
that "if anyone joins and composes them according to the proper
method, he will produce the metals." In addition, Paul points out
that mercury can be congealed by vapor of lead with the result that
silver is formed - in modern terms, an amalgam is being produced.
This proves that an affinity exists between mercury and the metals,
and such affinity can only result from identity of nature. As for
sulfur, experience shows that metals calcined by great heat give off
this substance, for their smoke smells like brimstone, and their calx
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is yellow. Paul then gives extensive proofs extrapolated from
Aristotle's De generatione et corruptione and De anima to show that
the simultaneous existence of four elements and two principles
does not violate the Aristotelian maxim that one subject may not
have two substantial forms. In the course of this exposition and
elsewhere, he says that mercury approximates abstract matter in a
metal, and sulfur approximates form, thus giving a hylomorphic
explanation for the generation of metals.

He asserts, however, that mercury and sulfur, because they
are not well compacted, mixed, or glued together - a reference to
their volatility - are very close in nature to the simple subterranean
elements (15r). In fact, they retain the "excellencies” (the
hyperochai of Aristotle's De generatione Bk. II) of the elements,
meaning that, unlike normal reagents, mercury and sulfur have not
lost the undiluted virtues of heat, cold, wetness, and dryness that
normally become blunted by mixture (3v). Therefore alchemists,
unlike apothecaries, work directly with the "hands of nature," by
whose help they can immediately produce whatever metal they like
(3r).

In addition to this theory based on the four Aristotelian
qualities, the Theorica et practica embodies a corpuscular
philosophy of considerable interest (cf. ff. 18r-20v). By reference to
minima or intima, that is the smallest physical particles of a body,
Paul explains such phenomena as weight, density, and coherence.
In his description of mercury, for example, Paul says that that
principle is very heavy, thanks to the close-packing of its particles.
He then generalizes this theory to the other metals, saying that
their weight is caused by the minuteness and close-packing of their
parts in a constricted union. Finally, he proceeds to the practical
application of this theory, namely that the particles of mercury can
be made to enter between those of the imperfect metals, thus
"glueing" the latters' parts together, which in turn will supply the
constricted union and close-packing productive of great weight.
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The same close-packing, because it reduces or eliminates internal
porosity, explains the resistance of gold to corrosion. Because gold
is composed primarily of very small mercury particles, its pores are
completely blocked: no flame or corrosive agent can therefore
penetrate and destroy its integrity.

The Theorica et practica thus uses both corpuscular and
hylomorphic ideas to explain the activity of the metals. It does not
extend these considerations to other reagents, however, which
nonetheless play a large role in Paul's practice. Ammonium
chloride, borax, copper and iron sulfate, as well as the distillation
products of eggs, blood, and numerous plants all go to make up his
alchemical arsenal. But the recipes in which these reagents occur
are given little theoretical justification, and it would be difficult to
make many of them agree with the theories earlier expressed. Let
us now turn to the De investigatione again, to see how this text
compares with the Theorica et practica.

111.3. The De investigatione and the Problem of
Sal Ammoniac

The De investigatione is a bridge between the TP and Summa
in several respects. One of these lies in its treatment of "organic”
reagents, in particular sal ammoniac. The presence of sal
ammoniac points to the fact that the De investigatione, like the
Theorica et practica, still employs "organic” reagents derived from
plants and animals. Indeed, here we find all of those mentioned in
the Theorica et practica along with a plethora of further recipes
drawn from the reworked L. secreforum de voce Bubacaris. Yet at
the end of the text we find the enigmatic passage already
reproduced (in Chapter II), in which the author rejects these
processes and reagents because they are not conformable to
"natural reason." A sort of foreshadowing of this statement may be
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found in earlier sections of the De investigatione, for example, when
the author states that

Sal armoniacum(!] non tingitur nisi sublimetur, nec
unquam commiscetur corpori ut cum eo maneat, sed
introducit tincturas per minimas corporis partes,

et demum recedit substantia eius tota.

If we compare this to pseudo-Razl's De aluminibus et
salibus, upon which the De investigatione has heavily relied, it is
hard to avoid the impression that Paul of Taranto has experienced
a disillusionment with sal ammoniac. As pseudo-Raz1 says -

Scias quod sal ammoniacus est melior salium, et ipsorum nobilior
in regimine.... et est lapis qui generat et pererit, et remanet
vestigium generationis ejus dum permanet seculum....

The De investigatione explicitly rejects the statement of
pseudo-Raz1 that sal ammoniac can remain permanently in a
mixture, due to its volatility. This is surely related to the Swmma's
rejection of sal ammoniac as a cerating agent, which we shall
encounter shortly. In order to show how far the De investigatione
has progressed beyond the TP in the its treatment of sal ammoniac,
however, it will be useful to quote a parallel passage -

TP
43v, 17-25.

Resolvit autem in aquam omnia
plusquam alii sales, et
specialiter mercurium,
omnesque spiritus sublimatos,
et corpora calcinata. Sed

hic minime operatur nisi sit
sublimatus.... Ipsum est

autem quod maxime facit
rubeum mercurium sublimatum
cum €o, ut fiat aqua currens.

DIP
p. 239, 17-240,14.

...que huiusmodi calces super
marmore in loco rorido cito’
solvuntur in aquam; et hoc est
magnum artis secretum, scias
hoc. Et est spiritus volans,

qui non commiscetur cum quibus
sociatur mixtione firma....
Coimbibit etiam sibi mercurium
crudum et calcinat eum si lento
igne sublevatur ab eo et
mercurius ipse in aquam
dissolvitur, fere tamen inutilem.
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In the above passage, the TP takes a quite traditional view of
sal ammoniac, borrowed mostly from the De aluminibus et salibus.
The De investigatione, however, repeats its earlier caveat that sal
ammoniac cannot undergo a permanent mixture with other
substances due to its volatility. Following this, the De investigatione
remarks that mercury dissolved by means of sal ammoniac is
"virtually useless,” where the TP proffers no criticism of this
product. It is perhaps worth noting that the Summa too
occasionally berates dissolved calces as "useless,” such as solutions
of gold calx (66va;29) and silver calx (66vb,12-14). It may well be

that the Summa has just such solutions in mind as that dismissed in -

the De investigatione passage above. At any rate it is clear that the
De investigatione shares some, if not all, of the Summa's disregard
for sal ammoniac. It is likely that this growing distrust of sal
ammoniac is due not only to the empirical observation of this
reagent's inability to form permanent mixtures, but also to a
broader theoretical concern. In order to confirm this, let us now
turn to the Summa.

111.4. The Summa and De re tecta

In its chapter on the alchemical process of ceration, the
Summa berates incompetent alchemists who have used techniques
that are "erroneous, and wholly removed from the principles of this
magistery" (73va). At first it might seem that the expression
"principia” is used here to mean sulfur and mercury, as the term is
employed in the Theorica et practica. In fact, however, the
principles just described are not physical substances. At another
spot, the Summa states that "others supposing from natural
principles that any humidity is necessarily converted into dryness by
the heat of fire, have attempted with constant perseverence to
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make it remain during combustion." At still another point, Paul
says that the alchemist cannot "follow nature in all her principles,”
referring to the fact that metals produced by nature take millenia
to mature (63rb). It appears, then, that the expression "principia
naturalia” in the Summa can mean something like "the normative
processes of nature” a concept not unlike that of "natural law.” This
provides a clue as to why the use of organic products is finally
rejected both in the De investigatione and the Summa. Nature
produces metals in the bowels of the earth, without the aid of
animal or vegetable matter. The goal of alchemy is to imitate
nature as much as possible, an axiom which the Summa never tires
of repeating. The alchemist should therefore restrict himself to the
use of those reagents which nature herself uses, in particular
mercury and sulfur.

Before expounding on the ramifications of this theory, we must
ask where the author got it. After analyzing all the sources available
to me, I believe I can trace Paul's borrowing to the Risalat al-iksir of
Avicenna, or pseudo-Avicenna, called De re tecta in Latin%  This
remarkable little treatise begins with the author's claim that he has
found alchemical books to be "vacuous and devoid of rationality," a
motif echoed at length in the Summa. But the author then says that
he has discovered the opponents of alchemy to be equally fatuous. In
order to solve the problem, therefore, he found it necessary, as he
says, to "turn to myself. I cogitated and began to meditate [in order to
discover] if this [discipline] is, how it is, and if it is not, how it is not."
Step by step, in almost Cartesian fashion, the author proceeds to
determine from known facts whether alchemy exists, and if so, how.
At numerous points we can find passages that the Summa has
expanded or paraphrased.*” Thus it comes as no surprise when we
find the author of the De re tecta to say: " we therefore looked into
natural principles. The subject of liquefaction is a running humidity
mixed with dry, earthy parts...," from which he deduces that alchemists
should search for such a subject.*8 Although the Arabic expression
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for principia naturalia is the unremarkable "Usil tabi®lya," the

self-absorbed method of Avicenna, with its exclusive reliance upon
axioms drawn from observation, was to have a remarkable effect on

the history of Latin alchemy.

I believe that we can trace part of the Summa’s indifference
to Aristotelian hylomorphism and cosmology - not to mention its
abandonment of organic reagents - to the adoption of the
Avicennian method and its focus on "natural principles." The
alchemist is no longer obliged to reason from the corpus of
Aristotelian natural philosophy to the particulars of alchemy.
Although he is still conditioned by the outlook of Aristotle's
Meteors, "Geber's' method is now ostensibly self-sufficient.
Observation of nature's works and meditation upon her principles
will lead the alchemist to a perfect mimicry of her products.
Conformity of his processes to "natural reason” will ensure their
success. Hence there is no longer any need to subordinate alchemy
explicitly to the more formal disciplines of physics and
mathematics, as is done in the TP.

IIL.5. The Problem of "Ceration”

The degree to which "Geber" has committed himself to the
rself-sufficient” method of Avicenna is further illustrated by the fact
that in the Summa, old alchemical procedures and recipes are
entirely re-written to make them conform to "natural reason." An
excellent example of such technological reworking may be seen in
the evolution of Paul's thought concerning the old technique called
nceration." This term is derived from the Latin "cera," or wax, and
refers to the softening of a hard subject so that it can be made to
penetrate a metal or stone. The process is already described in the
genuine works of Razl, where it receives considerable
prorninence."'9 This "tashm1® or "ceration” of the Islamic
alchemists involved the wax-like mollification of minerals and
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metals by means of oils, caustic, deliquescent salts, and various

solutions.® The TP reproduces the Arabic view of ceration while
adding a caveat - '

[39v,8-16] Ceration is a certain "fecundation” and impinguative
softening of a hard or dry substance, in order to give easy fusion
and good ingress and mixture or union with the bodies of the
metals. For ceration is not - as some impute - the imbibition and
grinding itself of imbibed powders upon a stone in the manner of
colors; instead, ceration is an acquired effect in the substance of
a dried and heated substance, or even in the substance of a hard
metal, which effect has taken its name from "cera," due to its easy
fusion and tractability.

Here Paul has used at least two sources - the De aluminibus et
salibus of pseudo-Razl, from whence he got the etymology of
ceratio,51 and the Liber secretorum de voce Bubacaris, which
appears to have supplied him with some doubts as to the simplicity
of the process. There is nothing in the De aluminibus to suggest
that ceratio is not to be identified with "grinding” and "imbibition":
to the contrary, that text recommends those very processes. The L.
secretorum, on the other hand, does not forbid the use of imbibition

and grinding, but it limits the cerating agents to sulfur and arsenic
sulfide, saying

The very wise philosophers have taught to make the ceration of
the metals with pure sulfurs and auripigments, because they mix
with the bodies if they be conjoined to them and are left with
them, for they spread out with them, dissolve <them>, and
make them <run>. According to what many say, the bodies are
cerated with salts and boraces, but they have not understood.>?

It appears that Paul interpreted the above distinction
between sulfurs and "auripigments” (i.e. arsenic sulfide) on the one
hand, and salts and boraces on the other, as a dichotomy between

volatile and non-volatile reagents. The Rhazean category of
"eleven salts” and "six boraces,” which we reproduced earlier in this
chapter, contained no volatile reagents, while sulfur and
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auripigment were of course included along with mercury and
ammonium chloride in the category of volatile "spirits." Hence
Paul considered the L. secretorum’s exclusion of salts and boraces
to be in reality an attack on all non-volatile reagents, and thus on
their method of preparation (imbibition and grinding). Sulfur and
mercury, on the other hand, belong to the category of spirits: hence
Paul assumed that the members of this class, and thus their proper
mode of preparation (sublimation), should be admitted. The
correctness of my interpretation is confirmed by the statements
that follow Paul's rejection of grinding and imbibition in the TP
(39v,18-23): "the ceration of spirits is performed in two ways - in
one mode principal and better [by sublimation]." The less
desirable method employs imbibition and grinding.

In order to see the line of progression in Paul's thought, we
must now examine the De investigatione’s gloss to the above passage
from the L. secretorum. At p. 144,10-14 of our edition, he says the
foliowing -

The effect of ceration, in which the right intention of the true
artificer is based, is found in none better and nearer than in clean .
sulfur and arsenic, and in sal ammoniac, whose method of
ceration is that they be sublimed so many times with the matter

to be sublimed that they sit at the bottom <of the sublimatory>
with it, and good fusion show forth in them.

Here we discover two things. First, "Geber" has now explicitly
adopted the L. secretorum’s reagents sulfur and "arsenic," to which
he has added sal ammoniac. The addition of sal ammoniac is not
surprising, given that the L. secretorum itself, in quite contradictory
form, includes recipes for ceration with that substance directly after
its precept to avoid all reagents save auripigment and sulfur.>3
Second, "Geber" has implicitly rejected imbibition and grinding in
the above quotation, in favor of sublimation. This is precisely the
tack that he took in the TP, where after announcing his distrust of
these processes, he came out in favor of sublimation.
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Thus we have seen a partial development between the time of
the TP's composition and that of the De investigatione: first Paul
rejected imbibition and grinding; then he took up the L.
secretorum’s explicit injunction against reagents other than sulfur
and "arsenic,” although he kept sal ammoniac. The Summa
continues this line of development even further, and combines it
with the doctrines of the Avicennian De re tecta. Let us therefore

quote the Summa’s description of ceration, which occurs at 73vb,8-
38-

Some impute that ceration should be performed with oils, liquids,
and waters, but this is erroneous and entirely removed from the
principles of this magistery, and disproved by manifest works of
nature. For we do not see nature to have put a quickly
consumable humidity in the metallic bodies for the need of their
fusion and softening....Therefore, imitating nature in those works
where we can, we must follow nature in her manner of cerating,
Hence we must cerate with a similar humidity. But in nothing is
this cerative humidity found better, more possibly, and nearer
than in these - namely near in sulfur and arsenic - but nearer and
better in quicksilver....The method of ceration is with those, so
that their sublimation be repeated upon the matter to be
sublimed until, remaining with their humidity in it, they show
forth good fusion.

The Summa, therefore, rejects such substances as oils waters,
and even sal ammoniac outright, saying that their use is "erroneous
and entirely removed from the principles of this magistery." The
alchemist, since he must imitate the works of nature inasmuch as
he can, should use the same agents as does she. These, of course,
must be homogeneous; otherwise their moisture will evaporate,
leaving only a dry residue. At the same time, we know that "nature
herself" uses the principles of the metals in their composition. He
who wishes to alter the metals should therefore "follow nature" and
use the same agents as she does. The alchemist who uses these
minerals cannot therefore be chastised with the concluding phrase
of Avicenna's De congelatione, where the sceptical philosopher
attacked the addition of res extranee (cf. our Chapter I, App. I). We
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can therefore see how Paul of Taranto, starting with the L.
secretorum's warning against minerals other than sulfur and arsenic
sulfide, first adopted this in the TP and De investigatione as a
technological procedure, though at that point he still wished to
keep such reagents as sal ammoniac, which the L.secretorum,
despite its protestations, had also done. In the Summa, however,
Paul then developed a rationale for the L. secretorum’s wariness by
coupling it to the methodology of the De re tecta, for here he wishes
to follow the Avicennian principia naturalia, which can be deduced
by observing the actions of nature at large.

It is therefore clear that here, and elsewhere in the Summa,
we have a technology based on scientific first principles. A better
term for such a discipline - which is manifestly different from a
craft tradition per se - is "applied science." Paul of Taranto, in his
mature work, refuses to accept recipes that contradict the principia
naturalia which he has found by experience and reason to be true.
His progress from the Theorica et practica to the Summa witnesses
a parallel progression from the attempt to justify and explain
alchemy by relating it to cosmology and physics toward an effort to
base alchemy on its own internal methodology. Hence we find the
passage from an alchemical text openly supported by Aristotelian
natural philosophy, replete with references to De anima, De caelo,
De generatione et corruptione, and the Meteors, to one that barely
refers to the philosophy of matter and form, whose material theory
is almost purely corpuscular. Although the outlook of the Summa
is still an Aristotelian one, it is a tacit Aristotelianism that purports
to find its justification in observation and the Avicennian reliance
on aphoristic principia naturalia, rather than in citations of the
written text.
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IV. Conclusion

The mineralogical result of Paul's shift from an alchemy
subordinate to and openly dependent on Aristotelian natural
philosophy to one ostensibly resting on an observational basis
alone, can be clearly seen. The Summa’s incessant reference to
principia naturalia which the alchemist must follow or imitate leads
to the inevitable conclusion that alchemy should only employ those
transmutative agents that nature herself exploits. But since these
are known to be mercury, sulfur, and "arsenic," it follows that the
principal interest of the alchemist should be focused on the same.
Although salts, alums, and atraments or vitriols may have a certain
role in purifying the metals, they do not figure in their make-up,
and are consequently of little interest.

The Summas greater focus on marchasita, magnesia, and
tutia, is part of this same phenomenon. Although these minerals
are not components of the metals, they are themselves either
composites of mercury and sulfur, as in the case of marchasita and
magnesia, or by-products of the metals, such as tutia. Salts,
atraments, and alums, as well as "tal¢" and the boraces, are
nowhere described as composites of sulfur and mercury. Therefore
the alchemist who wishes to determine and then follow the
"principles of nature” will wish to discover the modus generandi of
marchasita, magnesia, and tutia: first he must determine why they
have not evolved into proper metals, and second, since these
minerals are particularly close to the metals, he will suspect an
affinity between the two groups.

The Summa clarifies the second of these two themes by
creating two further divisons of substances - "those adhering to the
bodies [i.e. metals] without additional modification,” and "those
which without adherence cleanse the bodies" (67va,17-24). The
first class includes marchasita, magnesia, and tutia, while "salts,
alums, niters, and boraces" fall into the second. As we have already
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stated, only the first class receives a comprehensive description in
the Summa.

We may therefore say with some confidence that the Summa's
relative indifference to salts, atraments, alums, and boraces, stems
from the fact that these minerals are neither principles of the
metals nor made up of those principles. The Summa’s focus on the
internal constituents of the metals is in turn linked to the De
investigatione's explicit rejection of the manifold reagents described
therein in favor of "fewer and better,” which are "closer to natural
reason." As the Summa, relying on Avicenna's De re tecta, makes
clear, the metallic principles and their immediate progeny are
"closer to natural reason" precisely because they are the very
materials employed by nature herself in making and altering the
metals. "Geber's” decision to limit his further investigation to such
minerals, announced in the De investigatione, and brought to
fruition in the Summa perfectionis, marked an entirely new phase in
his thought, where the introduction of "extraneous matter” into an
elixir would be consistently avoided. This of course became the
basis of the "mercury alone" theory, which we shall describe in our
treatment of the Summa’s influence.
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CHAPTER FOUR
The Matter Theory of "Geber."
1. Terminological Analysis.

In the present chapter we shall discuss the matter theory of
the Summa perfectionis, first on its own terms, and then within the
context of other late medieval theories of matter. As we shall
show, the Summa contains a thoroughly corpuscular theory of
matter, though little related to the atomistic conceptions of
antiquity. Unlike the authors of ancient atomism, the Summa has
nothing to say about the shapes or motions of its constituent
corpuscles, nor does it maintain them to be indivisible. Moreover,
the Summa’s corpuscular theory is expressed in a language that is
not immediately comprehensible, since it depends on a highly
technical use of such commonly occurring Latin terms as pars,
subtilis, grossus, and others. Hence it will be necessary to justify our
translation of these terms and of those that bear a related meaning,
before proceeding to the exposition of the Summa's corpuscular
theory per se.

The matter theory of the Summa relies on several key terms
that are never defined by the author. The most basic of these,
arguably, is the word pars, which we shall translate as "particle” or
“corpuscle,” when the context so demands. This decision is easily
justified by reference to the text. At 71va, 9-29, for example, the
Summa describes the conversion of metals into a powdery "calx" by
means of intense heat. "Geber" views this process in terms of his
theory that metals are composed of two components, mercury and
sulfur. Because the sulfur is inflammable, it can be removed by
burning. The intense heat of the calcinatory oven can reach the
"smallest particle of the sulfur® (minimam eius partem), thus
inflaming and removing it. As a result of the deletion of the
"humidity glueing <the metal's> particles together" (ex privatione
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humiditatis partes consolidantis), the resulting substance will be a
powder rather than a coherent solid.

The above example obviously necessitates the translation of
pars as "particle” or "corpuscle." Nor is it hard to find other
passages supporting this choice of words. The Summa frequently
employs the expression per minima when describing the mixture or
uniting of partes. A very important example of this usage occurs at
65va,13-18, where the composition of sulfur and mercury is
described -

In genere vero dicemus quod unumquodque ipsorum est
fortissime compositionis et uniformis substantie, et illud ideo,
quoniam in eis per minima partes terree taliter partibus aereis,
aqueis, et igneis sunt unite, ut nulla ipsarum alteram in
resolutione possit dimmitere.

The idea here is that the four elements are themselves of
corpuscular structure: particles of fire, air, water, and earth unite
"through the smallest," to form the principles mercury and sulfur.
We shall describe the origin of the Summa's corpuscular theory
elewhere, but it is sufficiently clear from the above examples that
pars does not have the generalized sense of the English "part,” but
denotes a minute corpuscle.

Further reason to translate pars in the fashion that we have
chosen may be found by inspecting "Geber's" use of the term
subtilis, since the Summa frequently associates pars with
subtilis (or in its nominal form subtilitas). What does "Geber"
mean when he refers to subtiles partes or subtilis substantia?
Although one might be inclined prima facie to associate such
"subtlety” with the fineness of the Stoic pneuma (continuous rather
than corpuscular), the term does not mean primarily "fineness” or
“thinness" in the Summa: rather it denotes the quality of smallness
in a corpuscle in the case of subtilis pars, and an aggregation of such
tiny particles in the case of subtilis substantia. This is not difficult to
prove. Let us consider two examples where "Geber" explains the
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cause of great weight in metals. At 75ra4-13, describing the
composition of gold, he says the following -

Subtilissima igitur argenti vivi substantia ad fixionem deducta et
puritas eiusdem et subtilissima sulphuris materia fixa non
adurens tota ipsius materia auri est essentialis.... Et quia subtiles
habuit et fixas partes, ideo potuerunt partes eius multum densari;
et hec fuit causa sui magni ponderis.

Here "Geber" tells us that gold is made of the smallest
possible particles of mercury and sulfur (subtilissima substantia,
subtiles partes). Because these particles are so tiny, they can be
pushed together without leaving much interstitial space. Therefore
the resulting metal, gold, will be heavy. If we were to translate
subtilissima substantia here as "very thin substance” or "very subtle
substance," the passage would become nonsensical, since the
author would be saying that the high specific weight of gold is due
to its "thinness.” Obviously he is saying the very opposite, that a
given volume of gold is heavier than that of tin, for example,
because the former has more particles of metallic matter
compressed into the same space. Several pages later, Geber
informs us that silver has a lighter specific weight than gold,
precisely because its particles are not as small (75rb,2-5) -

Diminutam tamen habet puritatem ab auri puritate, et
spissitudinem grossiorem quam aurum, cuius signum est
quod non densantur partes eius in tantum quod auro
componderet....

The author's reasoning is absolutely clear. The particles making up
silver are larger than those of gold. Therefore the interstitial spaces
between such particles are also greater than those of gold: as a result
silver will be lighter than gold. Finally, in discussing the nature of
mercury, Geber generalizes his explanation of the relative weights of

metals, in the following passage (79va,5-9) -
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Est igitur causa ponderis magni subtilitas substantic
corporum et uniformitas in essentia. Per hoc etenim
illorum possunt densari partes cum nihil intercidat; et
partium densatio ponderis adductio et illius
perfectio.

Even more clearly here than in the former passages, the
author explains that a higher specific weight is due to a smaller size
of particles, since this allows them to be closely packed. As little
empty space intercedes between such closely packed particles, the
resulting metal will be heavy. It is clear from this passage as well as
the preceding that subtilis pars must be translated consistently as
"small particle" and "subtilis substantia" as "substance composed of
small particles." What then is the antonym of subtilis in the
Summa’s terminology? The key is supplied in the second passage
quoted above, where the relative lightness of silver is attributed to
its grossiorem spissitudinem. As one might expect, the opposite of
subtilitas is grossities, and so a pars grossa must be translated as a
"large particle" or ‘'large corpuscle.” This can be further
substantiated by reference to 67vb,25-26, where the Summa
introduces the technique of sublimation -

Ignis enim, cum elevat, subtiliores partes semper elevat;
ergo dimittit grossiores.

According to "Geber," the reason why sulfur, arsenic sulfide,
and mercury can be purifiéd by sublimation is that these "spirits"
are composed of small particles, while their impurities are made up
of larger ones. On the assumption that the heat used to carry out
the process volatilizes small corpuscles easier than large ones, it
follows that a small fire will carry up only the small, leaving the
large behind. The idea is clarified at 68ra, 7-11 -

147

St igitur sublimetur arsenicum vel sulphur, necesse est illa per
remissum ignem sublimari, quoniam, cum habeant partes
subtilissimas coniunctas uniformiter grossis, ascenderet utique
tota illorum substantia sine purificatione aliqua....

The passage tells us that the alchemist must use a small fire
when subliming arsenic sulfide or sulfur; if not, the impurities
composed of large particles will be carried up with the small ones,
since they are "uniformly conjoined.”" It is therefore indisputable
that pars grossa and substantia grossa respectively denote a single
large particle and a substance composed therefrom.

Several other related terms require explanation here. Let us
consider the expression uniformitas in essentia, which we already
quoted from the Summa's explanation of specific weight in metals.
This uniformity of essence was used along with subtilitas substantie
to explain why some particles can be closely packed. There can be
no doubt that the wuniformitas in essentia here is identical in
meaning to the term uniformitas in substantia occuring at various
points throughout the text. This is quickly substantiated by
reference to 65va,14-18, already quoted, where the Summa
describes the formation of mercury and sulfur within the earth.
Here the four elements composing mercury and sulfur are
described as corpuscles united per minima to one another in such
strong mixture that they cannot be separated: therefore the two
principles are of "uniform substance" (uniformis substantie). In
other words, each particle of mercury (or sulfur, as the case may
be) is itself composed of the four elements, and is identical to every
other particle of mercury. Hence if a given quantity of mercury is
sublimed, all of the substance will evaporate, leaving little if any
residue. The roots of this idea are clarified in another passage,
where "Geber" further describes the formation of the principles
within the earth (62vb,30-35) -
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Sed vera mixtio sicci et humidi, ut humidum wntemPeretPr a
sicco et siccum ab humido et fiat hec substantia una in suis
partibus omniomera et temperata inter durum et mo.lle. et
extensiva in contusione, non fit nisi per diuturnam mixtionem
humidi viscosi et subtilis terrei per minima quousque humidum
idem cum sicco et siccum cum humido fiat.

Here again the Summa speaks of a mixtio per minima which is
now associated with "true mixture," in which the components reaily
become "one substance.” Obviously we are once again in the
presence of a uniformitas substantie, since we have a single
substance here, "homoeomerous in all its particles.” In such a case,
the "viscous humid" and the "subtle earthy" are so well mixed that
"the humid becomes the same as the dry and the dry the same as
the humid." In other words, the elemental particles spoken of on
65va are so throughly conjoined that the corpuscles resulting from
their union are all identical. Uniformity of substance refers in part,
then, to the elemental homogeneity of the corpuscles making up a
substance. But there is more to it than that. In describing the
sublimation of sulfur, mercury, and arsenic sulfide, the Summa
stated that fire had the property of raising small particles while
leaving larger ones behind. ~We may therefore argue that
"uniformity of substance" refers to uniform particle size, as well as
elemental composition. Indeed, this idea is clearly spelled out on
62vb-63ra, where the Summa describes the natural formation of
metals from their principles (62vb,16-29) -

Dicimus utique quod principia super que actionem suam natura
fundat sunt durissime compositionis atque fortissime, et sunt
sulphur et argentum vivum, ut dicunt qmdam philosophormfl. .
Igitur quia durissime compositionis, difﬁcxlhfne sunt resglutloms.
Sed inspissatio et induratio taliter quod fiat in eis contusio et
extensio per malli compuisionem et non oonfra.ctlfj non est nisi
per hoc: quod humidum viscosum in eorum adinvicem
commixtione salvatur per successivam et diuturnam ]
inspissationem et temperatissimam in minera decoctionem. Sed
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regulam tibi tradimus karissime fili generalem, quoniam non fit
inspissatio alicuius humidi nisi prius fiat ex humido partium
subtilissimarum exhalatio et conservatio ex humido partium
magis grossarum, si sit humidum in mixtione superans siccum.

Initially, the metallic principles are volatile fumes. Before a
mixtio per minima (62vb,34) of the particles can take place, the
smallest corpuscles must be deleted by an exhalation, leaving the
larger ones behind. This happens over the course of many years,
and is effected by means of slow gentle heat within the earth. Asin
the case of sulfur's sublimation by an alchemist, the fire raises up
the smallest, leaving the larger behind. As a result, the principles
gradually lose their volatility and liquidity, becoming a solid metal.
In order for a truly uniform substance to be produced, however, so
that the particles become homoeomerous, it is necessary that the
remaining corpuscles undergo a "mixture through the smallest of
them" (mixtio per minima). This results in the temperation of moist
by dry and dry by moist that we already quoted from 62vb, 30-35,
leading to a state of homogeneity.

The word used by the Summa to describe the gradual
solidification of the metals within the earth is inspissatio (62vb,20
and 24). In this context, "thickening" is a perfectly appropriate
translation of inspissatio, since "Geber" is simply trying to convey
the notion of a passage from volatile liquidity to solidity.
Inspissatio and the related spissitudo remain troublesome terms in
other contexts, however, and so require further explanation. We
already quoted a sentence at 75rb,2-5 that explained the lighter
specific gravity of silver as a result of its "greater thickness than
gold" (spissitudinem grossiorem quam aurum). To translate
spissitudo simply as "thickness" here would be highly misleading,
since "thickness" to us could connote density, while to "Geber" it
implies the opposite. We have already proposed a partial solution

- to this problem, by translating grossus as "big" and grossities as "large

size," in reference to the constituent corpuscles. Following this
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procedure, we see that the author means that silver has larger
particles than gold, hence larger interstitial spaces, and therefore a
lighter specific weight. But spissitudo could still refer either to the
individual particles which are "thicker," that is, "bigger” than those
of gold, or it could refer to the packing or compaction of a group of
such particles, which is looser than a similar packing of gold's
particles. On the balance the latter interpretation seems
preferable here, in which case we are free to translate spissitudinem
grossiorem here as "looser compaction,” while bearing in mind that
this "looser compaction" is brought about precisely because the
particles of silver are bigger than those of gold.

Spissitudo and the related inspissatio, may be translated
otherwise in other contexts. Let us consider "Geber's" account of
the artificial preparation of mercury at 75va,2-13 -

Densam autem substantiam illud habere manifeste vidit
monoculus per illius aspectum et preponderationem sui immensi
ponderis. Auro enim preponderat cum in natura est, et est
similiter fortissime compositionis, ut narratum est. His igitur
relinquitur ipsum posse figi sine illius humiditatis consumptione
et in terram conversione. Propter enim bonam partium
adherentiam et fortitudinem sue mixtionis - si quoque modo
partes illius inspissentur per ignem - ulterius non permittit se
corrumpi nec per ingressionem fumose flamme in illud se in
fumum ulterius elevari permittit, quoniam rarefactionem sui non
patitur propter sui densitatem et carentiam adustionis, quam per
sulphureitatem perfici cognoscimus.

Here the Summa tells us that mercury has a densam
substantiam, made obvious by its great weight. If we refer back to
the Summa's explanation of great weight on 79va,5-9, we shall
recall that "Geber" believes this to be a product of small closely
packed particles, since only insignificant interstices occur between
such corpuscles (possunt densari partes cum nihil intercidat).
Densari must therefore be translated as "to be packed together,"
and densatio as "packing” or "close packing.”
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Thus the densam substantiam alluded to on 75va should be
rendered as "a closely packed substance," or even "a substance of
closely packed particles.”" "Geber" then tells us that mercury is of
"very strong composition," which, as we know, connotes that the
mercury is also of "uniform substance," having homoeomerous
particles. As we also know, from our previous analysis of 62vb, 16-
35 and 65va, 13-23, such "strong composition" results from "true
mixture,” that is, "mixture through the smallest particles” (mixtio per
minima). Returning to 75va, however, Geber now tells us that
mercury can be rendered non-volatile (posse figi) without the
consumption of all its humidity and the consequent conversion of it
into an infusible earth. This is due to the fact that mercury already
has "good coherence of its particles” (bonam partium adherentiam)
and "strong mixture" (fortitudinem sue mixtionis). The idea is that
since mercury already has coherent particles, it is possible to "fix it"
(make it non-volatile) without the deletion of all its minute
corpuscles (clearly the homogeneity of natural mercury is only
relative, since it still has particles of different size). This is an
oblique allusion to the theory expressed at 62vb, 25-29, that liquids
are converted to solids by the elimination of their smallest
particles. At 75va, therefore, the Summa is telling us that such an
"exhalation” must not be carried out to the degree that the
alchemist's mercury be robbed of all its humidity. Instead, the
particles of mercury must be "made larger" (partes illius
inspissentur) so that the substance be fixed. Again, the idea is that
very tiny particles are volatile, while larger ones are not. Thus if
the particles of mercury can only be increased somewhat in size,
with their uniformity, coherence, and strong mixture remaining, the
substance will become impervious to fire. The "ingression of
vaporous flame" will be prevented, and so the mercury will "not
allow itself to be further elevated into vapor."

It may seem a flagrant contradiction that the Summa
maintained the particles of silver to be too large at 75rb,3, while
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those of quicksilver must be increased in size at 7Sva. Nor does
"Geber" help this apparent confusion when he makes the following
statement at 79va, 9-14 -

Patet igitur quod tam corporum administrationis preparatione
quam ipsius perficientis medicine per operis artificia subtilitatem
perquirire necesse contingit, quoniam quanto maioris sunt
ponderis corpora transmutata, tanto et maioris sunt perfectionis
inventa investigatione per artem.

As the author says, the perfection of transmuted metals is
directly proportional to their weight. But we know that weight is
the result of closely packed minute particles: therefore the artificer
must seek to produce both "medicines” and artificial metals from
such tiny corpuscles. As he says, "it is necessary to seek out
minuteness" (subtilitatem perquirire necesse contingit). How do we
reconcile this with the statement on 75va that the particles of
mercury should be increased in size? In fact, such minuteness is not
absolute, but relative, varying with the substance at hand and with
the particular goal of the alchemist. This we can demonstrate by
reference to the Summa’s description of sublimation.

In describing the sublimation of mercury, arsenic, and sulfur,
"Geber" tells us that the alchemist should seek to acquire their
mediocris substantia (74ra,43, 74rb,37). In order to do this, he must
"divide" their substance, which is difficult due to their "strong
mixture." The object, in the case of sulfur and arsenic, is to remove
the excessively small corpuscles that are responsible for its
inflammability, and also to eliminate the overlarge corpuscles that
account for its earthiness (ferreitas), the cause of its ability to
"infect" and "darken" metals, and also of its poor "ingression" into
the smallest particles of metals. It is therefore necessary to sublime
sulfur with the addition of "dregs" (feces) made up of iron or copper
filings, which serve to combine with the large particles and hold
them back in the sublimatory so that they cannot pass over
(commixtio cum fecibus partes comprehendit grossas et tenet illas in
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aludel fundo depressas, nec eas scandere permittit. 68ra, 14-17).
After these dregs have been removed, the sulfur or arsenic is then
sublimed again, but with a very weak fire. What will then pass off
is a substance composed of very tiny particles (res subtilissima),
which is the cause of native sulfur's combustibility. After the
deletion of the sulfur's overly small and large particles, what will
then remain is the mediocris substantia, a substance composed of
particles between the two extremes.

In the case of mercury, the alchemist's object is to remove its
excessive wateriness and also its earthiness. The wateriness is
obviously the cause of its liquidity, while the earthiness causes it to
produce blackness in the metals. Mercury should therefore be
imbibed with dissolved dregs and sublimed by means of a gentle
fire. Its excessive humidity will be carried off by the evaporating
liquid: then it should be subjected to more heat, so that it be
separated from its dregs (69va 27-41). As in the case of sulfur and
arsenic, the aim is to separate the mediocris substantia of the
mercury (74rb,37). Since this is composed of medium-sized
particles, it is neither overly volatile nor overly earthy. Hence it is
the "perfective cause" in mercury, which should form the primary
ingredient of a medicine made from that substance.

From the above analysis of terms we have shown that pars
should be translated more or less consistently as "particle" or
"corpuscle," subtilis as "small," and grossus as "large." Similarly,
subtilis substantia may be rendered as "substance made up of smail
particles,” while grossa substantia becomes "substance made up of
large particles." Since this is rather periphrastic, however, we shall
sometimes translate the terms simply as "subtle substance” and
"gross substance," keeping our interpretation in the footnotes.
Spissitudo, on the other hand, is translatable either as "compaction”
and "packing” if it refers to a mass of particles, or as "largeness" and
"bulk" if it refers to individual particles. In other contexts it need
not refer to the micro-structure of a substance at all, but rather to
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its properties at the macro-level: then it can be translated simply as
"thickness." Inspissatio, consequently, is the process by which such
compaction, large particle size, or generalized thickness, is
achieved. Densatio is a more specific term for "compaction” or
"close-packing,” and will be translated accordingly. Mediocris
substantia, finally, will be translated either as "a substance of
medium-sized particles," or, to avoid periphrasis, as "medial
substance."

II. The Corpuscular Theory of the Summa

The foregoing analysis of terms has allowed us to reach
certain conclusions. The Summa contains a corpuscular theory
according to which the principles of metals, mercury and sulfur,
begin their subterranean existence as volatile fumes. They are
gradually thickened within the earth by means of an exhalation. of
their smallest particles, followed by a true mixture of their
components through the smallest remaining corpuscles (per
minima) until all their particles become relatively homoeomerous.
In this natural process "the dry" and "the wet" act on one another to
produce the metals - substances of medial condition between
dryness and humidity. This "contemperation" and "true mixture"
gives them the condition of "strong mixture" and "uniformity of
substance," which in turn account for the fact that natural mercury
and sulfur can be sublimed without the deposition of much if any
residue.

We have also discussed the Summa's theory of specific
gravity, according to which metals vary in weight according to the
packing of their tiny corpuscles. Lighter metals have larger
corpuscles separated by larger interstices; hence they cannot be
packed as tightly as heavier metals.

Purely as an aside, it is interesting to note how similar
"Geber's" corpuscular theory is to that of the Timaeus. Plato also
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argues that smaller, more uniform particles can be more tightly
packed than large ones, and that this accounts for the great weight
of gold, for example (59BC). Similarly, the Timaeus states that
fusibility is a function of small particles, an idea also contained in
the passages discussed above (S8DE). It would thus be tempting to
argue that the Summa has drawn directly on the Timaeus, except
for two facts. First, the sections of the Timaeus containing these
passages are not found in the translation of Chalcidius known to
the medievals, and second, as we shall show, the Summa could
have derived them from other, non-Platonic, sources.

The alchemical implication of "Geber's" theory is that since
heavier metals are more perfect than their lighter counterparts, the
alchemist should "seek out minuteness" of particles. In other
words, for a base metal to be converted to a noble one, its
constituent corpuscles must somehow be reduced in size and
packed more tightly. This in fact is the modus operandi of the
Summa’s transmutational theory, as we shall presently show. First,
however, we must say something about the constituents of the
individual metals, since the rectification of their conditions
provides the method by which "perfection” is attained.

IL1. The Causes of Metallic Perfection

The Summa maintains that the six known metals, gold, silver,
tin, lead, copper, and iron, are composed of the two metallic
principles mercury and sulfur. As we have already seen, each of
these two principles is homoeomerous, and partakes of "strong
composition,” due to the mixture within it of the four elements
“through their smallest particles" (per minima). It is this sort of
speculation that has led modern commentators of the Summa, such
as Reijer Hooykaas, to argue that "Geber" possessed the notion of
"chemical mixture." As Hooykaas says - "While assuming the
preservation of elements in compounds, we also regard the
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compound as homogeneous and consisting of completely identical
particles which we think of as molecules."”? The Summa's assertion
that tiny elemental particles combine to form larger corpuscles of
mercury or sulfur does sound superficially like the modern
dictinction between atoms and molecules. But it is extremely
dangerous to push this too far, since the Summa posits another
level beyond the putative "molecular." According to the text,
mercury and sulfur particles in turn combine to form metallic
particles per se, which are themselves homogeneous. At 65rb,34.
the Summa relates that the metals themselves are "of very strong
composition” implying that mercury and sulfur can themselves
undergo the sort of intimate mixture that leads to "uniformity of
substance." This is carried a step further at 75ra,18-20, where
"Geber" states the following -

Et uniformitas in substantia est causa perfectionis que per
mixtionem fit in decoctione naturali, diversitas vero causa
corruptionis.

Since uniformity of substance appears here as a cause of
metallic perfection, it follows that the "more perfect," noble metals,
gold and silver, must be more homoeomerous than tin, lead,
copper, and iron. In addition to such homogeneity, however, the
Summa lists several other causes of metallic perfection at 75ra,18-
23. These may be recapitulated here: 1) "a great quantity of
quicksilver,” and a correspondingly small portion of sulfur; 2) the
type of "durability and thickening" (induratio et inspissatio) that
result from long, temperate cooking underground as opposed to the
bad type that results from rapid, overly hot cooking; 3) the
forementioned uniformity of substance. We may refer to these as
"primary" causes of perfection. From them result a host of
"secondary” causes, which appear throughout the text. The
tendency of the Summa is to treat these secondary causes in terms
of the interplay between mercury and sulfur of differing quantity
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and quality. Yet it is not difficult to see how the qualities of these
two principles derive from the three primary causes described
above. Let us therefore list them along with their causes.

At 75ra,23-35, the Summa states that the sulfur making up a
metal can be either fixed (non-volatile) and unburning, or volatile
and burning, or partake of a medial state between the two
extremes. It is clear from our earlier analysis of the term mediocris
substantia that the Summa is referring obliquely to the fact that
sulfur can be composed of particles varying in size. The smallest
are intensely volatile and inflammable. The largest are neither
volatile nor flammable, but the medium-sized particles occupy an
intermediate position. As the reader will also recall, the Summa
attributed particle size within the principles to the type of cooking
occurring beneath the earth (62vb, 16-29). A rapid cooking led to
the removal of all the tiniest particles responsible for moisture and
liquidity, while a slow, temperate one led to proper mixture of the
moist and the dry. Thus the differing conditions of sulfur described
on 75ra may be attributed to a primary cause, namely heat and
duration of subterranean cooking.

The second quality of sulfur described on 75ra is its relative
“cleanliness.” The sulfur can be either wholly clean, wholly
unclean, or in-between the two. The cleanliness of sulfur is itself a
product of its uniformity of substance. Appealing again to our
earlier analysis of mediocris substantia, we will recall that native
sulfur has an "earthiness” (ferreitas), which is associated with its
large corpuscles. Just as overly small corpuscles cause sulfur to be
volatile and fiery, so too large corpuscles make it dark and dirty.
Furthermore, they prevent the sulfur from being mixed properly
with a metal's mercury, which results in internal porosity and a loss
of structural integrity. This is nicely described in the Summa's
explanation of the fact that iron and copper are easily calcined
(oxidized) by fire (72ra,33-42) -
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Propter enim eorum [i.. copper and iron] multam terreitatis
quantitatem et sulphureitatis adustive et fugientis mensuram,
defacili hoc modo adducuntur in calcem. Et illud ideo, quoniam
ex multa terretitate argenti vivi substantie intermixta turbatur
argenti vivi continuatio, et ideo porositas in eis creatur, per quam
et sulphureitas transiens evolare potest. Et ignis ex causa illa ad
eam accedens comburere et elevare potest illam. Per hoc igitur
derelinquitur et partes rariores fieri et in cinerem per
discontinuitatem raritatis converti.

Iron and copper have a large quantity of "earthiness," along
with volatile and burning sulfur. The presence of these earthy
particles prevents the corpuscles of mercury from properly
cohering, which leads to a state of porosity in the two metals. The
fire of the calcinatory oven can easily penetrate these pores, and
when it does so, it drives out whatever volatile sulfur was present in
the metal. Earlier, however, the Summa equated this volatile
sulfur, made up of very fine corpuscles, with the "humidity
consolidating <the metal's> particles” (71va,10). The result is that
the deletion of this sulfur will destroy the metal's coherence,
leaving a powder behind. The presence of large, earthy sulfur
particles is therefore a cause of "corruption" in that it accounts for
the base metal's corrosion by fire. But such variation of size among
sulfur particles is itself a violation of homogeneity, and hence a
product of "diversity of substance" as opposed to "unity of
substance."

In addition to listing such secondary causes of perfection as
non-flammability and cleanliness, the Summa also iterates that the
sulfur in a mixture can either exceed in quantity, be exceeded, or
equal the quantity of mercury. Similarly, the sulfur can vary in
color, being either "white, red, or in-between." The author makes
no attempt to reduce these phenomena to more fundamental
causes, accepting them simply as givens. The Summa’s purpose at
this stage of the text is no longer to relate secondary causes to their
primary forbears, but rather to delve into ever more specific
examples of metallic perfection and the lack thereof. Thus we
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learn that unfixed sulfur is responsible for blackness upon burning,
fusion, and softness with a loss of metallic integrity, while fixed
sulfur impedes fusion and causes hardness (75vb,33-40, 77ra, 4-26).
Similarly, both unfixed and fixed mercury can cause fusion, the
former leading to low temperature melting, the latter to
liquefaction with the application of great heat. Both unfixed and
fixed mercury can also produce the quality of softness in a metal,
and in either case the softness will not cause a lack of metallic
integrity, so that the metal can be hammered thin. But unfixed
mercury has the property of evaporating from a metal if kept in the
heat too long, in which case the metal loses its proper fusion, and
acquires "vitrification” in its stead. Let us now consider the
Summa’s treatment of individual metals, to see how these doctrines
are applied.

Gold, "Geber" tells us, is composed of a great quantity of
mercury, which is made up of small particles, fixed, and pure,
combined with a small quantity of fixed, clean sulfur, capable of
tinting the mercury yellow (74vb,28-30). The fact that gold is mostly
made up of mercury is known primarily because of its easy
amalgamation with native quicksilver, revealing an identity of
substance. The fixity of the mercury and sulfur is known from the
fact that gold is not volatile under normal conditions. We know
that the mercury and sulfur are clean because the metal withstands
the assaying tests of cupellation and cementation: if it had much
terreitas, it would be infiltrated by pores that would allow fire to
attack it. Finally, the fact that gold is made up of small particles
rather than large is revealed by its great weight, since the
minuteness of its particles allows it to be greatly compacted.

Silver, on the other hand, has a mercury and suifur that are
“clean, fixed, white, and shining," and the mercury predominates
(75ra42-751b2). But the purity and fixity of silver's principles are
less than those of gold, since it weighs less, and is slightly
combustible.
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Iron, unlike silver and gold, is produced from a large amount
of "fixed, earthy, sulfur," mixed with a small amount of an earthy
quicksilver.  The large amount of sulfur in iron, and its
correspondingly small share of mercury, are known from the
absence of affinity that it has with native quicksilver. The fixity of
the sulfur is known from the fact that iron has a very high melting
point (1535° C). Its earthiness, as we have already discussed, is
made manifest by its easy calcination: the earthiness creates large
pores allowing the easy penetration of fire into its substance.

Copper, like iron, has much dirty, fixed sulfur composed of
large particles, but mixed with a smaller part of unfixed, dirty, red
sulfur. To this is joined an equal quantity of dirty, large particles of
mercury. The presence of unfixed sulfur in copper is substantiated
by the "sulfurous" flame (i.e. blue) with which it burns. Its other,
fixed sulfur, is known from the fact that it can be hardened in fire,
and its fusion impeded. The fact that copper has more mercury
than iron is known from its easier amalgamation therewith
(66rb,17). No proof other than its appearance is offered for the
dirtiness of its mercury.

Tin is composed of a large amount of "impurely white"
quicksilver, part fixed and part unfixed, mixed with a smaller
amount of mostly unfixed, dirty, white sulfur. The proof that tin
contains both fixed and unfixed sulfur lies in the fact that its first
calcination produces the stench of burning, volatile sulfur, but after
this, its calx cannot be induced to stink. The presence of unfixed
mercury is shown by the fact that tin calcined twice loses its "creak.”
Since this same creak can be induced in lead by "washing" it with
mercury, it must have originally been caused in tin by the mercury
that volatilized during its calcination. The great quantity of
mercury in tin is proven by its ease of amalgamation with
quicksilver.

Lead, finally, is composed of sulfur and mercury in the same
proportion as tin, but the principles of lead are dirtier, and made of
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larger particles, and lead's sulfur is more fixed. Lead's greater
earthiness is proven from its ease of calcination, while the fact that
it has more fixed sulfur is shown from the extreme yellowness of its
calx.

The imperfections of the metals, then, can be explained in
terms of diversity of substance (the opposite of homoeomerity),
small quantity of mercury, and improper particle size. Diversity of
substance appears in two basic ways - in the presence of diverse
types of mercury and sulfur (e.g. fixed and unfixed), and in the
presence of earthiness. While gold partakes of fixed mercury and
sulfur alone, the principles of silver are fixed in relation to the base
metals but not to gold. Iron, on the other hand, has fixed
principles, but they are mixed with considerable earthiness,
providing diversity. Copper, tin, and lead, finally, have both
earthiness and the diversity supplied by a mixture of fixed and
unfixed principles. Put simply, the make-up of the base metals is
not as homoeomerous as that of the perfect, and this accounts for
their corruptibility.

Quantity of mercury can also be seen in terms of uniformity
of substance, since the Summa says that gold has the least sulfur of
any metal, and "mutated from its own nature" (74vb,30). Hence
gold is almost pure fixed mercury. The other metals will therefore
partake of more sulfur in the order of their imperfection.

The question of particle size is perhaps the most subtle of the
Summa’s causes of "perfection." Gold we know to be of very small
particles because of its great weight. Silver, on the other hand,
must have larger particles precisely because its specific weight is
less than gold's. We have already shown from various loci in the
Summa that volatility is a function of minute particles. Iron must
therefore be of larger particles than silver because its principles are
fixed. The Summa consistently links grossities to terreitas as well, so
the great earthiness of iron means also that it must have large
particles. In the case of copper, tin, and lead, however, the metallic
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principles are a mixture of the fixed and the unfixed. Does the
author take the step of viewing these principles in terms of particle
size? In the case of copper, he tells us that the fixed sulfur and
mercury are made up of large particles (the term is grossus: 75va43-
75vb1l). Lead, he tells us, has principles that are made up of larger
corpuscles than those of tin (grossioribus: 76va,37). We are not
told, however, whether the principles of tin itself are grosser or
subtler than those of the other base metals.

11.2. Transmutational Theory in the Summa

It is time now to determine the import of the Summa’s
speculations about the nature of matter for the author's theory of
transmutation. Folios 79va-82rb of the Summa are devoted to the
theory of "three medicines." This theory, as I have explained
elsewhere, is in part an attempt to rationalize certain cryptic
remarks made by Jabir ibn Hayyan in the Liber Septuaginta.
The Summa posits three different types of alchemical "medicine”
which, when projected on base metals, lead to three corresponding
"orders" of metallic perfection. Medicines of the first order
produce only transient, apparent effects, medicines of the second
order induce real change, but can only effect one quality, leaving
all the others imperfect, while third order medicines perfect all
qualities at once. But how do these medicines produce their
effects, and why do they vary in intensity? At 77vb,19-78ra,38, the
Summa describes two sorts of metallic imperfection, one that exists
"in the depths" of the metal (in profundo), and another that is
accidental (in manifesto). The profound sort of imperfection
"cannot be removed by a medicine of the first order, no matter how
hard one tries" (impossibile est removeri per medicinam primi ordinis
alicuius industrie). The superficial sort can, however, be removed,
apparently by the application of just such a medicine.
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The Summa then proceeds to say that the imperfection in the
profundum of the metals (i.e. their essential imperfection) is not
really a positive quality, but merely the absence of perfection.
Hence the metals need to be cleaned in their manifestum alone
(i.e. their accidental impurity must be removed). After this
preparation has taken place, one of the three degrees of medicines
should be applied. But again, what allows one medicine to perfect
more than another? In comparing the second degree medicine for
gold with that of silver, the Summa says that nothing distinguishes
one from the other, except "the greater subtilization of the
particles” (in maiori partium per modos proprios subtiliatione egestos:
81rb,4-5) in the medicine for gold. This suggests that there is no
essential difference between the medicines of different rank, but
that they are differentiated only by their particle size, as also
illustrated by the Summa's penultimate chapter (84va,34-84vb,15).
Here a process of repeated sublimation of mercury is used to attain
a state of continually increasing "subtlety." Sublimation of the first
degree cleanses the substance from "corrupting impurity." But then
the mercury must be further sublimed -

Et est scilicet sublimationis perfectio, et cum ea subtilietur lapis
donec in uitimam subtilitatis puritatem deveniat, et ultimo
volatilis fiat.

This passage tells us that "the stone," that is, mercury, must be
sublimed repeatedly, until it is "brought into the final purity of
subtlety." In other words, the particles of mercury must be purified
from all their earthy grossities: this will result in a product of
uniform tiny corpuscles. The author's reasoning is clear: in order
for the perfecting mercury to penetrate into the profundum of a
base metal, so that it can engage in a true mixtio per minima, the
mercury particles must be extremely small. Only then will they be
able to infiltrate the pores of the metal and unite with the metallic
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microstructure at its most fundamental level. But here a problem
arises. We know that the Summa's explanation for volatility is
precisely the fact that small particles are easier elevated by heat
that larger ones. Does it not follow, therefore, that mercury
particles subtilized to the final degree will also be intensely
volatile? The Summa deals with this problem by asserting that
after each sublimation of the mercury, it must be fixed, "until it
rests in the harshness of the fire," (donec in ignis asperitate quiescat:
84va,40-41), rather than passing off as vapor. But then the reader
must wonder why the mercury was subtilized in the first place, if
such reduction in particle size is to be followed by the inevitable
increase necessary for fixation. Has anything at all been
accomplished?

The answer to this perplexing problem may lie once again in
"Geber's" concept of the mediocris substantia of the metallic
principles. As we discussed earlier, the Summa states that native
sulfur, though relatively homoeomerous, is nonetheless composed
of tiny, overly volatile particles, large earthy particles, and a medial
substance which is neither very volatile nor partaking of such
grossities that it has difficulty entering into the intimate structure of
metals. Mercury similarly has an overly watery component, an
earthy constituent, and a medial substance lacking the
imperfections of the former two. For this reason, when describing
the production of third order medicines, "Geber" advises to
"separate the purest part" (purissimam partem dividas: 81vb,20) of
the mercury, and to cast aside its "impurities." As he reiterates
throughout the text, mercury in its "whole substance” is not the
medicine, but only "part of it" (e.g. at 67va,28-29). This desired
"part" of mercury is surely its mediocris substantia, as the following
passage demonstrates (74rb,33-39) -

...necesse est ... mediocrem illivs substantiam salvare, de cuius est
proprietate et natura non aduri et ab adustione defendere, et que
non fugit fixuamque facit.
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Not only does the medial substance of quicksilver resist
burning and partake of fixation, it imparts these very qualities to
other substances (ab adustione defendere ... ficumque facit). Hence
it is the ideal material from which to make a metallic medicine.
When "Geber" therefore advises that the alchemist subtilize
mercury to the final degree, he means this in a relative sense.
What is to be subtilized is not the smallest particles of mercury, but
the medial substance, and this, surely, will not be divided to the
point that it finally equal the smallest particles in minuteness.
Once subjected to the "third degree" of treatment, the medial
substance will partake of relatively small particles cleansed of all
impurity by repeated sublimation and fixation. It will then be able
to penetrate the depths of base metals, defending them from
burning and resisting volatilization.

In addition to providing fixation and a defense against
combustion, the perfecting medicine should impart certain qualities
that vary with the two "types" of metal - the hard (iron and copper)
and the soft (tin and lead). The former need a medicine that
“softens” and "attenuates up to the profundum” (mollificante et ad
profundum attenuante: 771a,39-40), while the latter require a
medicine that "hardens" and "thickens the occultum” of the metal
(77ra,40-41). Hardening and softening are self-explanatory, but the
attenuation and thickening referred to need some consideration.
In the light of the comments made about silver at 75rb,2-5, it is not
difficult to see why iron and copper would need attenuation. There
it was said that silver was lighter than gold, which proved that it
had a grossiorem spissitudinem, and hence larger metallic
corpuscles. Since copper and iron have lower specific weights than
silver (8.96 and 7.87 respectively), it would follow that they have yet
larger metallic particles, inhibiting their close-packing even more
than silver. Therefore iron and tin.need to have their corpuscles
"attenuated," i.e. reduced in size.
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Why, however, do lead and tin need to have their corpuscles
"thickened," i.e. increased in size? Lead has a specific weight of
11.35, while that of pure tin is 7.31. It is clear, however, that
"Geber" is not speaking of pure tin, since he refers to a livid and a
white type (64va,39-42), and says that purified tin equals lead in
weight (76rb,37). Therefore his tin and lead have a specific weight
greater than those of iron and copper. But the problem is not that
tin and lead are heavier than iron and copper, rather it is that tin
and lead are lighter than gold (specific weight 19.32). Since this is
the case, it should follow that the corpuscles of tin and lead need to
be reduced just as those of copper and iron, so that one arrive at
the higher specific weight of gold. In order to solve this apparent
inconsistency, we need to recall that tin and lead are far from being
truly homoeomerous. Both consist of a mixture of fixed and
unfixed principles. In particular, lead and tin contain an
abundance of unfixed mercury, which accounts for their low
melting point and volatility (76vb,38-40). But we know that unfixed
mercury, by its very volatility, is composed of smaller corpuscles
than fixed mercury., Therefore the mercury of lead and tin does
need to be "thickened" to the degree that it be fixed. Nonetheless,
if lead and tin are composed of a mercury more subtle than that of
gold itself, why do the base metals not exceed gold in weight?
Simply because lead and tin also partake of gross sulfur and
earthiness, which make the mercury particles stand apart, thus
reducing the specific weight of the soft metals. It is for this reason
that the Summa can say that the alchemist must, in general, "seek
out minuteness” (79va,9-14). In relation to the gross sulfur and
earthiness in lead and tin, their unfixed quicksilver is composed of
tiny particles. By removing the grossities supplied by their sulfur
and terreitas, the alchemist will arrive at his goal, a more "subtle
substance.” In fact, however, this substance will then be too
"subtle,” giving "Geber" the further impetus to instruct us that the
tenuitas of the soft metal must undergo an inspissatio.
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The nature of the Summa’s transmutational theory should be
clear enough by now. The alchemist's object is to separate the
medial substance of quicksilver, its "purest part,” and by a process
of repeated volatilization and fixation he should lead its corpuscles
to a state that allows them both to penetrate the depths of the base
metals and to inhere there upon their arrival. Such "artificial"
mercury will not be impeded from ingress either by earthy
impurities mixed in with it or by its own particles having too large a
size. At the same time, its corpuscles will not be so small as to be
volatile. In other words, the medial substance of mercury will itself
have been tempered to the degree that it occupies a perfect mean
between all extremes. Once installed in a base metal, this
"medicine” will protect the former from burning and volatility,
while imparting such qualities as brightness, proper malleability,
proper weight, fusion with incandescence, and resistance to
corrosion. For the sake of convenience, we shall deal with these
topics in our commentary as they arise within the text. It is now
time, however, to say something about the tradition into which the
Summa's corpuscular theory fits.

IIL. Corpuscular Theories in the Latin Middle Ages
II1.1. The Views of Lasswitz

In the preceding part of this chapter, we have described the
corpuscular theory of the Summa in some detail. It will now be
useful to describe the nature of this theory and its sources. We are
not the first to observe that "Geber" was influenced by corpuscular
ideas. The well-known historian of atomism, Kurd Lasswitz,
included the Summa in his Geschichte der Atomistik written in 1890,
Lasswitz summarized the Summa's corpuscular doctrine in the
following words--
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Von all den Prinzipien der Chemiker, sowohl den ilteren als
neueren, sagt Dschabir ganz im allgemeinen, dass sie
zusammengesetzte Korper sind und zwar von sehr gleichformiger
Substanz, weil in ihnen die Teile der Erde mit denen der Luft,
des Wassers und des Feuers aufs innigste (durch Berithrung der
kleinsten Teile) vereint sind, so dass dieselben bei der Auflosung
sich nicht voneinander trennen kénnen. Wir haben es also bei
den Grundbestandteilen der Metalle nicht etwa mit neuen
Elementen, sondern mit eigentiimlichen engen Verbindungen
der vier alter zu thun, die nun als solche die Verbindung zu
Metallen eingehen.3

As Lasswitz realized, this teaching was not a pro-
Democritean response to Aristotelian physics based on
philosophical first principles, but an attempt to justify the
multifarious  operations of chemical combination and
decomposition taking place in the laboratory. Lasswitz rightly
distinguished between the theoretically rigorous atomism of the
ancient philosophical schools and the tendency toward a "naive
corpuscularism” exemplified in Antiquity by the Greek and Latin
writers on technology, such as Hero of Alexandria and Philo of
Byzantium on the one hand, and Vitruvius on the other.* Hence to
Lasswitz, who followed Kopp in believing the Summa to be
an Arabic production of the eigth century, "Geber" was an
important transmitter of ancient corpuscularism - but not of
atomism - to the Latin West.?

Despite his important observation that the Summa contained
a corpuscular philosophy, Lasswitz's approach was misdirected in
two important respects. First, his dating and origin of the Summa
were completely wrong, for that work was written in late medieval
Italy. Second, since the Summa cannot have "transmitted” Greek
or Arabic ideas to the West, we must wonder whether these
corpuscular notions were not already established in Europe before
its composition. Before approaching this problem, however, we
must confront one of the main tenets of the Geschichte der
Atomistik, namely that the Aristotelian philosophy of the
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scholastics was fundamentally opposed to corpuscularism of any
sort .

Thanks largely to the groundbreaking work of Anneliese
Maier, it is now common knowledge that the late medieval
scholastics had a type of corpuscular theory based on Book I
chapter IV, of Aristotle's Physics.® The Stagyrite there says that
animals and plants have both an upper and lower size limit, and
that the same must be said of their parts. From this rather obscure
reasoning the scholastics concluded that there are minima naturalia
out of which living things - and by extension non-living things - are
composed. One influential expositor of the theory, Roger Bacon,
argued that although matter may be infinitely divisible, the smaller
a particle is, the less it can exercise its natural power on others.
Hence if a particle of fire, for example, became too small, it would
lose its natural power of heating. As Maier says -

..dann ist die betreffende Substanzpartikel nicht mehr
wahrnehmbar und kann nicht mehr ihre spezifischen operationes
naturales ausiiben. In diesem Sinn gibt es minima, an denen die
g‘e(iilba{,keit der kontinuierlichen corpora sensibilia ihr Ende
indet.

Despite the familiarity of the minima naturalia tradition
today, it is little appreciated that this particular theory, and the
textual locus from whence it was drawn, formed but one strand of a
complex collection of ideas about the corpuscular character of
matter that were au courant in the late Middle Ages. These
corpuscular concepts arose in almost every genre of medieval
scientific writing - alchemical, medical, philosophical, and
elsewhere. We shall here consider the relationship of these
corpuscular notions to Aristotelianism per se, and try to present a
brief overview of their scope.

The polemic that Aristotle directed against the ancient
atomists is so well-known that we need only address a few remarks
thereto.  Lasswitz classes Aristotle's objections in two main
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divisions - I) those attacking the possibility of atomism (Griinde
gegen die Zuldssigkeit der Atomistik), and II) those denying the
usefulness of atomistic speculation in the framing of physical theory
(Griinde gegen die Brauchbarkeit der Atomistik zu physikalischen
Erkldrungen). Only the first of these categories comcerns our
present discourse. Lasswitz divides Aristotle’s attack on the
possibility of atomism into two distinct arguments - 1) atoms are
literally indivisible bodies, being atomos, ie. uncuttable; this
indivisibility is impossible, however, for multiple reasons which
Aristotle proves at length; 2) the atomists posit the existence of an
absolute void between atoms, but this is also impossible for many
reasons.

Although the foregoing objections rule out the existence of
absolutely indivisible bodies separated by absolute void, they do
not bear at all on the existence of such particles as Empedocles
described - elementary corpuscles which are not theoretically
incapable of further division. It seems, however, that Aristotle
opposed this sort of particle from an entirely different set of
presuppositions, this time concerning the nature and mixture of the
elements. In De generatione et corruptione (334a. 16-334 b. 7)
Aristotle explicitly attacks the notion of Empedocles that
substances such as flesh and blood, which are homogeneous in
appearance, can be made up of heterogeneous elementary particles
in the way that a wall is built up of bricks and stones. Such a
heterogeneous grouping is impossible, first because it tacitly denies
the intertransmutability of the elements, which Aristotle deems to
be proved true by experience, and second, it fails to distinguish
between "mere juxtaposition (synthesis) ot mechanical mixture and
the chemical combination (krasis or meixis proper)...." 8

Given these explicit attacks, along with Aristotle's proclivity
for explanations of matter based on hylomorphism rather than
mechanism® and the "Idealismus des Aristoteles <der> hebt den
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Materialismus der Atomisten auf...,"10 Lasswitz concluded that
corpuscularism was at worst inimical to Aristotle and
Aristotelianism, and at best superfluous.l! Despite the many
mer.its of the Geschichte der Atomistik, this pitting of formalism
against corpuscularism presents the reader with an untenable
oversimplification.  For example, although no historian of
philosophy would, I think, be inclined to make Aristotle more of a
.realist than Plato, Lasswitz considers Plato to be one of the most
influential protagonists of corpuscularism.1? If idealism is opposed
a priori to corpuscularism, how could Plato's Timaeus have fostered
a corpuscular philosophy? More importantly, other parts of the
Aristotelian corpus do in fact resort to corpuscular explanations
which we shall now discuss. ’
The fourth book of Aristotle's Meteors is a work of contested
authorship. Although good arguments for both its genuineness and
%nauthenticity can be found, it is not necessary for us to decide the
issue. The medievals had no doubt that it was genuine, and since
our study concerns them alone, we may leave the problem
unsolved. It will be useful to turn to Ingemar Duering's arguments
in favor of its genuineness, however, in order to see how the
corpuscular ideas of Mereors IV can be integrated with the other
members of the Aristotelian corpus. As Duering points out
Meteors IV makes frequent reference to the micro-structure o;
matter, using poroi in particular to explain absorption (385b. 12-
26), compressibility (386 b. 1-10), splitting (386b. 26-387a. 2), and
'combustibility (387a. 17-22). These poroi are not empty, like the
interstitial void of the atomists; to the contrary, they are -

i;.a).cavities in a solid body as £. i. in a sponge, or b) ...[spaces in]
odies of a fibrous or crystalline structure. The cavities in porous
substances are of course not void, they are filled with air.13
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Meteors IV does not limit its description of the structure of
matter to pores; the text attributes the properties of viscous
substances to "an interlocking of their parts which keep together
like rings in a chain" (387a. 11-14). It is therefore correct to say
that the fourth book of the Meteors expresses a partly corpuscular
theory of matter. But what of Aristotle's attack on the brick-like
particles of Empeddcles? The reader will recall that Aristotle
rejected those elemental corpuscles first because their existence
implied that the four elements could not be transmuted. There is
no hint in Meteors IV that either pores or particles represent a
final, intransmutable stage of matter or that more than one
element cannot enter into combination in a particle. The same may
be said if Aristotle's claim that Empedocles has made homogeneity
an impossibility be directed against its author. The pores and
particles of Meteors IV do not constitute the ultimate being of
matter: they are only used to explain properties not easily deduced
from the four qualities and elements. Consequently it is possible
that a body can be elementally homogeneous - that all its parts
contain precisely the same elemental mixture - although its micro-
structure be divided into pores and particles.

Lasswitz has therefore considerably overstated the historical
tension between formalism and naive corpuscularism as it existed
before the Scientific Revolution. It was quite possible to view
these two systems of thought as complementary rather than
opposed. The problems only began to emerge a) if one tried to
make his corpuscles the irreducible components of matter, or b) if
he allowed corpuscles of different elemental make-up in a
homoeomerous body. The former would violate the Aristotelian
principle of elemental intertransmutability, while the latter would
rule out true homogeneity. As we shall see, these two possibilities
provided real pit-falls for the medievals, but they were often viewed
as specific problems capable of solution, not as overriding reasons
for the abandonment of corpuscularism.

. N.,/a_.ﬂ
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We have now seen that the fourth book of Aristotle's Meteors
contains distinct corpuscular notions, and that it is possible to
reconcile these with the rest of the Stagyrite's corpus by assuming
different stages in the interaction of matter. The correlation of
particles and pores can account for synthesis, as in the case of
absorption (385b. 12-26), and they can even contribute to a
situation inducing krasis or meixis, as in the case of combustion
(387a. 17-22). On the other hand, one could not allow his

- corpuscularism to block either the mutual transmutation of the

elements or the uniformity of homogeneous bodies, if he wished to
remain a proper Aristotelian. Let us now examine the works of
Paul of Taranto in order to see how these considerations affect his
physical theory. We shall begin with the Summa, working back to
the Theorica et practica, because it is easiest to see the reasons for
theoretical development in light of the finished product.

111.2. Development Within the Corpus of Paulus de Tarento

The passage paraphrased by Lasswitz is in fact the only point
at which the Summa discusses the relationship of the four elements
and corpuscles. Let us here give the Latin passage so that we may
examine it more minutely -

[65va,13-18] In genere vero dicemus quod unumquodque
ipsorum [i.e. the two metallic principles, mercury and sulfur] est
fortissime compositionis et uniformis substantie, et illud ideo,
quoniam in eis per minima partes terree taliter partibus aereis,
aqueis, et igneis sunt unite, ut nulla ipsarum alteram in
resolutione possit dimittere.

Lasswitz interprets this passage to mean that individual
particles of earth are "united" to those of air, water, and fire by a
juxtaposition of elementary corpuscles ("durch Beriithrung der
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kleinsten Teile"). The situation does not seem quite so simple to
me. The problem hinges on the way one takes the expression per
minima - "through the smallest." If one reads per in the sense of
usque ("up to"), the interpretation of Lasswitz is valid. The Summa
means in Empedoclean fashion that individual elementary particles
are mixed even "up to the smallest” of them. But it is equally
possible to read per in a literal sense as "through"; in this case the
idea of interpenetration is implied: the elements are mixed
"through the smallest" of their particles. In such a case, the base
particle would now be composed of all four elements. Since the
Summa nowhere suggests that its corpuscles are indivisible or
impenetrable, this interpretation is equally valid.

The second interpretation is more acceptable from a purely
logical point of view, since the Summa iterates that mercury and
sulfur are "uniformis substantie," i.e. in some sense homoeomerous.
In order for all their parts to be literally the same, they must all
contain the same elements: this would also fulfill the Aristotelian
criterion of homogeneity.  Nonetheless, I believe that the
vagueness of this passage makes it impossible to determine the
precise position of the author. The modus operandi of the Summa
is in other respects entirely corpuscular, as we shall see. It is
therefore possible that the passage quoted above was kept
intentionally vague, in order to avoid a flagrant conflict with the
doctrines of De generatione et corruptione.

In the foregoing part of this chapter, we showed how the
Summa uses its corpuscular philosophy to explain chemical and
metallurgical phenomena. Let us here group some of the
phenomena which the Summa explains by corpuscular means: 1)
hardening and thickening of minerals in the mine [62vb,26-9]; 2)
purification of the spirits (i.e. volatile substances) by sublimation
[68ra,7-16 - 68rb,21. 74ra,30-44]; 3) escape of spirits from non-
vitreous vessels [69ra,41 - 69rb,4]; 4) combustion of metals and
spirits [71va,9-29. 72ra,35 - 72rb3. 76vb,3-9]; 5) the putative
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congealment of mercury by a "perfecting medicine" [73ra,44 -
731b,6. 78ra,14-8]; 6) the fixity (i.e. non-volatility) and density of
the metals, or the lack thereof [75ra,4-13. 75rb,3-5. 75va,4-25]; 7)
weight in general [79va,5-9); 8) increased effectiveness of "second
and third order medicines" [81rb,4-7. 81vb,6-10. 84vb,37-39]; 9)
effect of cupellation [82va,3 - 82vb,1]; 10) effect of cementation
[83rb,23-32]. From these data the Summa attempts to frame a
comprehensive  corpuscular explanation of chemical and
metallurgical phenomena. This system is by no means free of
contradictions, nor is it always clear. Its basic flaw lies in its failure
to describe the "minimal particles” themselves. Do they vary in
density and shape? Do they participate in color, odor, and other
sensibles, or are these by-products of different particle
conglomeration? A further problem lies in the inadequate
treatment of the particles' cohesion. One finds no explanation of
the reason for their interaction except that they are mixed per
minima.

In order to understand why these questions are not treated,
the reader must recall that the tradition from whence the Summa
comes is above all that of Meteors Book IV. Because the pores and
particles of that text do not reflect the ultimate being of matter, no
attempt was made in Meteors IV to derive all sensory phenomena
from them, nor was it necessary to ask fundamental questions
about their bonding and dissociation. But given that the Summa
reflects this Aristotelian corpuscularism, we are still left with
formidable problems.

Above all, we must bear in mind the two conditions imposed
upon matter in De generatione et corruptione. First, the elements
must be capable of mutual transmutation, and second,
homogeneous substances must be alike in all their parts. The
Summa does not flagrantly reject the first of these canons, but I see
no way to avoid the fact that it has bypassed the second. The
metals, as we have seen above, are composed of particles of sulfur
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and mercury. These particles are distinct entities, and it is possible
to remove one sort while leaving the others behind. Now since it is
further clear that sulfur, being fiery, and mercury, being watery,
must respectively contain more of the elements of fire and water, it
follows that the elements in metals must not be uniform in their
distribution, but grouped into clumps corresponding to the particles
of sulfur and mercury. But Meteors IV explicitly calls the metals
"homiomera" - alike in all their parts.}* There can be no doubt then
that the Summa’s corpuscular theory has violated the Aristotelian
principle of homogeneity, at least as it applies to metals. If we now
follow the progression of ideas from the Theorica et practica to the
Summa, it will be possible to show that the author was aware of
this difficulty, and that he avoided open contradiction only by
adapting his terminology to the particular context of his discourse.

In many cases where we would find the Summa using the
expression per minima, the TP employs per intima (at 21v,2; 241,9;
29r,34; 37v,13). Other variants of intimum also occur where we
might expect corresponding forms of minimum (16v,17; 19v,11;
23v,5; 261,17; 26v,27; 40v,20; 52r,2; 52r,4). We need only inspect
several of these passages in order to see that a real difference of
meaning is implied, though the philosophy remains corpuscular. At
13v,26 - 14r,3, the TP describes the intermixture of the four
elements -

Neque enim ex sola aqua fit corpus solidum, nec fit ex sola terra
continuum, neque etiam fit digestio et glutinatio sine igne ac
aere, licet sales videantur solum generari ex aqua et lapides
solum ex terra, commiscentur enim intime partes ex aere et igne
formales partibus materialibus ex aqua et terra.

I have extracted this quotation from a passage in which the
TP openly refers to the doctrine of homogeneity laid forth in De
generatione et corruptione. It would have been quite impossible in
this context for the author to suggest that the elements consist of
independent particles joined by their contiguity alone, in the way
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that Lasswitz interpreted the Summa. Although partes above can
still be interpreted as particles, the particles of air and fire are
"inwardly mixed" to those of water and earth. Hence their
interpenetration is no longer conjectural, but actively spelled out.
Such interpenetration is not restricted by the TP to the elements
alone, but applies to the action of the volatile spirits on metals as
well - -

[37v,12-4] ...<spiritus> possunt per intima penetrare ac eis
intimari profunde....

This passage may at first seem ambiguous, since per can be
taken to mean either "through"” or "among." In the former case, the
spirits would be penetrating through each particle taken
independently; in the latter they would be penetrating through the
interstices in the mass of particles. There is no ambiguity in the
following passage, however-

{51v,30 - 52r,5] Mars autem et venus facilius calcinantur, propter
multam siccitatem eorum, ut est dictum ibidem <supra>, et
etiam propter terreitatem que prohibet partem in partem
intimari et continuari sibi invicem. Et ideo sulphureitas exurens
et vis ignea per intima particularum subintrans, dividit et calcinat.

Here the TP actually says the particles to be "intimari," to be
"pressed into" one another. Thus, when the author proceeds to say
that fire calcines, per intima particularum subintrans, there is every
reason to believe that he means the fire to be "penetrating into the
deepest of them."

The term per minima, where it does occur in the TP (at
23v,14-5 and 29r,33) also appears in the context of
interpenetration, as the following example will illustrate:

[29r,32 - 29v,1] Et quoniam in sua substantia [i.e. of gold] per
minima se becupant eius partes, et per intima sibi invicem
profundantur....
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It is difficult to translate "se occupant,” of course, since this
could mean that the particles either "occupy one another"
(interpenetrate) or that they "grip one another" (and are
contiguous). The proximity of this expression to the unequivocal
per intima sibi invicem profundantur ("they flow together through
the deepest"), however, suggests that both terms are meant to
suggest interpenetration.

Hence the terminology of the TP is carefully chosen to give
the impression that the particles are less explicitly differentiated,
more capable of melding into one another, than the sort of
particles later to be described in the Summa. As 1 stated above,
the reason for this difference is obvious, The TP openly
paraphrases Aristotle's discussion of homogeneity in De generatione
et corruptione, and the text - whether we believe its author to have
been a 'lecturer" or not - is clearly intended for a scholastic
audience. The context of the TP, with its open reliance on De
generatione, De anima, and De sensu, would have put any conflict
between corpuscularism and metallic homogeneity into high relief.
The author was therefore forced to modify his corpuscular ideas to
the degree that they conform with the material philosophy of
Aristotle. His subsequent exclusion of the Aristotelian lecture
course from the Summa allowed him to develop his corpuscular
philosophy further, and to "fudge" on the issue of homogeneity.
Thus we encounter the equivocal passage quoted by Lasswitz, and
the more explicit references to distinct mercury and sulfur particles
in the Summa.

111.3. The Sources of Paul's Corpuscularism

We may now enquire into the sources of Paulus de Tarento's
corpuscular philosophy. It is expedient - though somewhat artificial

179

- to divide these sources into four classes: alchemical,
philosophical, medical, and "questions” literature. The artificiality
of this division stems from the fact that alchemy, medicine, and
"natural questions” all belonged to natural philosophy in the
Middle Ages. At the same time, these four classes represent real
textual genres, if not absolute distinctions in content, We shall
begin with the genre of alchernical texts, since it is most obvious to
search for an author's sources in material kindred to the subject he
is pursuing,

1) Alchemical Sources. We know from the works of Kraus
and Holmyard that the Arabic corpus of Jabir ibn Hayyan
betrays certain atomistic tendencies.!> No inclination toward a
corpuscular philosophy appears in any of the Jabirian works
known to have been translated into Latin, however, nor is such
apparent in the alchemical treatises attributed to Avicenna, There
are, however, passages of seemingly corpuscular intent in the Liber
secretorum de voce Bubacaris, and these were transferred to the
Liber de investigatione perfectionis when Paul reworked the former
text. Let us therefore examine the following passage, which occurs
at pp. 54-5 of our edition (= Liber secretorum 105ra, in BN 6514) -

Multi vero philosophi propter nimiam festinantiam non
desiccaverunt ea <corpora>, volentes dividere partes suas
propter eorum mollitiem et venire ad finem ut non essent dura,
Scias ergo quod dura corpora morantur ad dissolutionem quia
naturalis eorum humiditas coniungit partes et impedit
humiditatem quam habitura sunt veniendi ad optatum finem
partium, quia naturalis humiditas coniungit partes et facit eas
esse duras. Unde te oportet per ignem dividere partes corporis
ut deperdatur eius humiditas que tenet eas inviscatas et
constrictas.

Here we find the concept of an interparticular glue
enunciated rather clearly. The "natural humidity" of the metals
keeps their particles "glued together and constricted" (inviscatas et
constrictas). This "natural humidity" is opposed to the "humidity
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which they should have" (humiditatem quam habitura sunt),
however, presumably because it occipies the pores where the
induced humidity would have to inhere. For reasons which are not
clear, the "natural humidity" causes the metals to be overly hard;
the induction of an artificial humidity is therefore necessary for
their mollification.  Furthermore, this "natural humidity" is
associated on p. 56 with sulfur, in the same way that the Summa, in
its chapter on calcination, considered sulfur to be a "glue" removed
by intense heat.

Additional similarities of language and thought can be found
in the Liber secretorum'’s description of solution, taken up by the De
investigatione at pp. 66-7 (= LS, BN 6514 105vb) -

Omnia enim que impastantur ex toto dissolvuntur, tamen que
non dissolvuntur habent partes que non sunt mollificate et sunt
subtiles et non dividentur, propter subtilitatem quam habent.

The above passage clearly conveys the notion of small
particles which cannot be physically divided further, precisely
because of their minuteness (partes ... sunt subtiles at non dividentur,
propter subtilitatem). This is conveyed in language which is quite
similar to Paul's, since the term subtilitas is used for corpuscular
minuteness. The same terminological similarity resurfaces at pp.
90-1, where the De investigatione describes sublimation (= LS, BN
6514, 1071b) -

...corpora debent subtiliari, ut spiritus coniungantur subtilitati
eorum....Nota quod si ipsa corpora habent partes subtiles,
universaliter coniunguntur. Si vero grossas, non coniunguntur,
unde spiritus dividuntur ab eis, in igne fugiunt, et dimittunt
corpora sua in vase.

Here the terms subtilitas and grossities are used in apparent
reference to the size of particles. Furthermore, the idea that a
subtiliation of the metals must be enacted before they may be
joined to the spirits - wholly cognate to the passages from the TP
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and Summa quoted above - is expressed in clear language. We
have every reason, therefore, to suspect that the Liber secretorum
has influenced Paul's corpuscularism to some degree.

There are, however, important differences between the
corpuscular language of the Liber secretorum and that of the TP
and Summa. First of all, neither the expression per minima nor per
intima occurs in the former. We may therefore suspect that these
terms come from another tradition. Secondly, the Liber secretorum
contains some peculiar terminology of its own, which is
incorporated into the De investigatione, but not developed either in
Paul's additions to that text or in his other writings. The most
important example of this occurs in the L. secretorum’s employment
of the terms finis partium and fundamentum partium, the first of
which already appeared in the earliest passage cited above from
the De investigatione (pp. 54-5 of our edition). On p. 55 of the De
investigatione, in addition, we find the following passage lifted from
the LS (105ra) -

Quare si contritio ¢t dissolutio possunt pervenire ad finem
partium, pars eius recipit humiditatem et fiet humidum.

Similarly, on p. 67 (= LS 105vb), we find the assertion that in
order for something to be dissolved, it must receive moisture in all
its particles, maxime in finibus earum. Several lines later, we learn
that this humidity must come ad fundamentum suarum partium. It
is difficult to determine precisely what is meant by this finis and
fundamentum, but the two terms undeniably play an important role
in the Liber secretorum'’s description of matter. It is therefore
peculiar that Paul has made no attempt to rationalize these terms,
and others which might puzzle the reader of the De investigatione.
Since these borrowed passages from the Liber secretorum on the
one hand contain apparently corpuscular terms not appearing in
the TP or Summa, and are lacking the important expressions per
minima and per intima on the other, we must suspect that Paul has
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received further corpuscular influence from different sources. At
the same time, the Liber secretorum's use of the important words
grossities and subtilitas in a corpuscular sense, and its description of
constricted particles glued together by sulfur, make it rather likely
that this work served as an immediate inspiration for Paul's
corpuscular treatment of aichemy.

Before passing to the three other genres of sources employed
by Paul, we must mention the Liber alchimie Hermes used by
Albertus Magnus. Wyckoff and Halleux have both drawn attention
to this work as a source of Albert, and of the early XIIIth century
encyclopedist Arnoldus of Saxo.!® This work bears a close
relationship to the Liber sacerdotum printed by Berthelot in the
first volume of La chimie au moyen dge, as both Halleux and
Wyckoff point out. If we inspect the passages which Albert
borrowed from this Liber alchimie, one at least betrays a certain
corpuscular inclination -

Sulphur ipsum quadam subtili affinitate ad quam vicinantur
omnia metalla, omnia eorum perurit corpora et incinerz%t, aurum
vero non: pori namque ejus arcti sunt et indissolubiles.!

The Liber alchimie maintains that sulfur burns the metals due
to its "subtle affinity” with them. It cannot attack gold, however,
since that metal's pores are "narrow and indissoluble." This
concept is very close, of course, to the Summa's description of
calcination. It may be significant, however, that the Summa and TP
rarely use the term pori (variants of porus occur only four times in
the Summa - at 69ra,42-3; 70rb,11; and 72ra,37). Although we find
porositas in the Summa's description of calcination (cf. #4 above),
that term and other forms derived from porus are distinctly
overshadowed by the partes or particulae which the Summa and TP
describe at length. In this respect, the two texts are closer to the
Liber secretorum de voce Bubacaris than they are to the Liber
alchimie Hermes.
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2) Philosophical sources. It is manifest that the 7P and
Summa have both made use of the fourth book of Aristotle's
Meteors and probably of commentaries thereto. This use is
reflected, for example, in the Summa’s employment of the
expression omniomera (cf. n. 10) for the metallic principles, where
Meteors 1V said that the metals themselves are homoeomerous.
The TP, on the other hand, refers to the De congelatione et
conglutinatione of Avicenna as being in fine sui < Aristotelis > libri ...
in metheauris (41,13), which suggests that Paul was using Henricus
Aristippus's translation of Meteors IV, to which the Avicennian
fragment had been attached.!® Since the first part of this chapter
was devoted to a description of Meteors IV's corpuscular theory,
there is little need to reiterate the influence that this text no doubt
had on the development of Paul of Taranto.

We must stress here, however, that the tradition of medieval
commentaries on Meteors IV has received almost no study.
According to Lohr's list of medieval Aristotle commentaries,
approximately fifty different authors' Meteors comments dating
from the beginning of the thirteenth to the early fifteenth century
still exist. Only a handful of the texts belonging to this vast
tradition have been printed, and not all of those in critical
editions.”®> We are not, therefore, in a position to estimate the
influence that such Meteors commentaries may have exercised on
Paul of Taranto, although an inspection of those attributed to
Thomas Aquinas and Albertus Magnus reveals no obvious
influence.?? For the moment we must content ourselves with the
knowledge that Paul certainly used Meteors IV, and possibly
commentaries devoted thereto.

3. Medical sources. There can be no doubt that a type of
naive corpuscularism was widespread among medieval writers on
medicine. We cannot gauge the breadth of this tradition in the
present work, but it is possible to point to at least one strand of it.
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The famed school of Salerno and those writers associated with it,
such as Constantine the African and Alphanus of Salerno, seem to
have particularly favored corpuscular theories of matter. Both
Conastantine and Alphanus,' writing in the late eleventh century,
define ‘"element" as "the smallest particle of a body's
composition."”! This tradition is later represented in the Aphorismi
of Urso de Calabria and his commentary thereto, which present
evidence of a corpuscular medicine cum natural philosophy
exisiting in the Salernitan school during the late twelfth or early
thirteenth century.?2 As early as the seventh aphorism, we
encounter Urso speaking of "pores” -

Subtilis substantia mollificativa per angustos poros facile penetrat
ad profundum, contentamqgue ixéaporis essentiam inscidendo
discindit et debilitat separando.

Here Urso attributes the dissolution of a body by a "softening
substance” to the former's ability to enter the pores of the latter
and destroy its integrity. Importantly, Urso does not speak of the
"softening substance's" corpuscles, but only of the pores it enters.
One finds the same emphasis on pores in the commentary. In
"Glossula 5.," for example, Urso explains that porosity is the cause
of lightness in pumice, because "spiritus" can inhere in the
"vacuitas" of its pores. The cause of weight, conversely, is the lack
of such "spiritus" brought on by few or narrow pores.?* It is
interesting to see how a basically corpuscular explanation can differ
so strikingly from that of the 7P and Summa simply by focusing its
concern on the pores rather than the particles between them.

One finds the same emphasis on pores rather than particles
when Urso discusses mineralogical subjects. In "Glosula 7," for
example, he attributes the ability of a he-goats's blood and vinegar
to "break" a diamond to the following cause -
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...angustos ipsius poros subintrans facile penetrat ad profundum
et poros replendo solidas partes adamantis inter poros contentas
utraque sua humiditate scilicet remollit et subtilitate acrius
dividendo discindit.

This is a concrete application of the general rule enunciated
in the seventh aphorism. The "subtle substance" of the goat's blood
enters the pores of the diamond, thereby separating its substance.
Similarly, Urso attributes the breaking of bell-tower walls to the
force of air driven into the pores of the wall by the bells. Such air
abrumpit substantiam contentam inter poros et sic findit. We are
told nothing about this “substance between the pores"; the
explanation focuses exclusively on the destructive power of the
external agent, air.

Another work by Urso, the De effectibus qualitatum, puts
somewhat more emphasis on corpuscles per se than does his
Aphorismi and Glosulae® Here Urso speaks of a humidity that
causes leather to soften by "entering into its pores and separating
particle from particle.””’ The same humidity can act in another
way, however: "filling the pores and vacuities of a body, the
humidity becomes glue-like, <and so> consolidates and conjoins
the particles of the same, whence it renders them thicker."? Urso
proceeds to list a wide variety of processes induced by the action of
this humidity on the pores and particles of bodies, such as heating,
subtilizing, moving, or accidentally impeding motion.

Nonetheless, Urso does not specify that the material entering
the pores of a body must also be corpuscular. This, however, was
certainly the intention of the Summa, when it spoke of the ever
smaller particles of mercury produced by repeated sublimation (#8
above), or of the constantly invoked mixtio per minima. Despite
this difference, it is nonetheless possible that Paul may have known
the particular medical tradition that produced Urso's Aphorismi. In
the following section we shall encounter the Salernitan material
under different guise.
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4) Sources in the "Questions" literature. If we now turn to the
genre of "natural questions,” further affinities with the thought of
Paulus de Taranto will emerge. Such are especially apparent in the
Questiones Alani, a group of questions composed in Salerno
probably before 12252 As Lawn has remarked, the earliest
medieval collections on natural questions, such as that of Adelard
of Bath, contain no material of metallurgical import. The
Questiones Alani tepresent a stage in the evolution of this genre
when metallurgical considerations were only beginning to be
disussed. If we turn to the sixty-fifth question of Alanus, we find a
corpuscular explanation for the floating of steel in liquid mercury,
and the sinking of iron3® This presented a particular problem,
since the author had observed iron to be lighter than steel. He
therefore explains the phenomenon by assuming first that steel is
drier than iron, having defectu<m> humiditatis partes conviscantis.
Iron, on the other hand, is moister, and poros habet constrictiores.
Because the pores of iron are small, the mercury, when it
encounters them, subintrando, infigitur, elabitur, collaterabitur, et
cedit, et ferrum mergitur. Hence it is the very minuteness of the
iron's pores that causes the mercury to be trapped in them, thus
making the metal sink. Steel, on the other hand, has larger pores,
which do not trap the mercury: thus the steel floats. Here, as in
Urso's Aphorismi, we find a greater emphasis on the pores of
metals than on their constituent particles. If we now turn to a
slightly later source in the same tradition, we shall find ourselves
almost in the thought world of Paulus de Tarento.

The Questiones Nicolai Peripatetici attributed by Albertus
Magnus to Michael Scot,3! and by others to Averroes,32 have made
use of explicitly alchemical literature, unlike the Salernitan
questions proper. Although it is possible that Paul of Tarento
actually used this source, it is more economical to suppose that he
knew it through the De mineralibus of Albertus Magnus. At any
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rate, the terminology of the Summa is often similar to that of the
Questiones Nicolai. In explaining the rise of ground water above
the earth's surface, for example, "Nicholas" speaks of a "humidum,
quod admiscetur illi terrae per minimas particulas."”* Similarly, in
explaining why the flame of a candle always remains the same size,
"Nicholas" says that particulae terrae floating in the air always
dividunt flammam in eius superiori parte secundum particulas
minutissimas.3* "Nicholas” invokes these minimae particulae
throughout his text to explain such diverse phenomena as the
quenching of an ‘“inextinguishable flame" by vinegar,3> the
extinction of "heat" in wine, 3 and the preservation of fat in cooked
geese. 3
‘While "Nicholas" distinguishes himself from Urso's Aphorismi
and the Questiones Alani by his frequent reference to corpuscles
themselves, his explanations also make considerable use of pores,
for example in his explanation of a process for hardening steel with
lead.® At the same time, his terminology is manifestly closer to
that of Paulus de Tarento than that of the two former authors. The
fact that the Questiones Nicolai Peripatetici are probably somewhat
later than the Questiones Alani makes it tempting to suggest that
the "questions” genre was gradually evolving toward the fully
developed corpuscular philosophy of the Summa. At the same
time, the use of Arabo-Latin alchemical sources by both "Nicholas"
and Paul, coupled with the more explicit corpuscularism of the
Questiones Nicolai Peripatetici and the TP and Summa, suggest that
the Arabic texts may have played a decisive role in this
development. This can only remain speculation, however, until the
other Salernitan texts have been examined, and the role of the
Meteors commentaries determined. But we would not be far wrong
if we saw the Summa as the culmination of an attempt to link the
fourth book of Aristotle's Meteors, the genre of "natural questions,”
and the Arabo-Latin alchemy of such texts as the Liber secretorum
de voce Bubacaris. Such an attempt had already been initiated by
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Albertus Magnus, but the Summa represents a far more sustained
attempt to explain material change in corpuscular terms than does
the De mineralibus.

Having mentioned Albert, we must now say a few words
about the universal doctor. As we show in our general analysis of
the Summa's sources, there is good reason to believe that Paul of
Taranto knew Albert's De mineralibus. There is no need here to
duplicate our efforts by quoting both texts in parallel columns, nor
can we provide a detailed exposé of Albert's matter theory. It is
not difficult to show, however, that Albert is willing to entertain
corpuscular ideas when framing his explanations of phenomena.
Consider, for example, his explanation of the "compaction” of

stones39 -

Compactio autem praecipue facta partium est ab humido )
undique penetrante lapidis materiam: propter quod quamlibet
partem ejus fluere facit ad quamlibet partem: et ideo compactus
factus est lapis: hoc autem humidum est corporale et aqueum,
aut spirituale, aut acreum.... De causa autem gravitatis aut
levitatis lapidum superfluum est hic intendare, cum de hoc in
Iibro de Coelo et Mundo sufficienter sit pertractatum, ubi
ostensum est quare lapides leviores sub aqua merguntur, cum
ligna graviora supernatant aquis.

Here Albert gives a theory of compaction that is not unlike
the explanation of resistance to solution already met with in the
Liber secretorum de voce Bubacaris. The humidum naturally
contained within a substance glues its particles together, making
them coherent. As in his explanation of specific gravity (cf. our
Chapter IV), Albert then directs us to Tract II, Chapter V, of his
commentary on De caelo for further information.

Albert seems to have put great stock in his explanation of "the
cause of gravity and levity in compounds” as proffered in the De
caelo commentary. His explanation there attempts to derive the
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weight of mixed bodies from the relative quantity of their
elemental constituents. Hence gold is heavier than silver because
the former has more "earthy particles” than the latter. A piece of
wood weighing three pounds will sink in air in rise in water, while a
piece of lead weighing but two pounds will sink in both. This is
because the wood and lead have an equal quantity of earthy and
watery particles, while the wood has more aerial ones. The excess
aerial particles in the wood have gravity in a medium of air, but in
water they possess levity. Thus the wood floats and the lead
sinks.40

However naive Albert's explanation may seem to the reader,
it had one great advantage in its day: it could explain differences of
weight without the assumption of void space. Hence Albert did not
have to argue that an equal volume of silver was less dense than
that of gold due to the former's having less matter absolutely. That
argument would have been an invitation to the conclusion that
silver contains empty, vacuous pores. Instead, Albert could
maintain that the gold had more terrestrial particles than the silver,
with the implication that the silver had additional fiery, aerial, or
watery particles to make up for its deficiency of earthy ones.
Albert's explanation of weight in compounds is therefore entirely
within the medieval corpuscular tradition initiated by Aristotle's
Meteors 1V.

Conclusion

In a sense, this chapter has been an attempt to answer
Lasswitz's assertion that the Latin Middle Ages, dominated by the
"rule of substantial forms,” were incapable of fostering a
corpuscular philosophy. Although Lasswitz carefully distinguished
the "corpuscularism" of the ancient technical writers from the
philosophical atomism of the Democritean school, he was curiously
unable to see that the same distinction applied in the Middle Ages.
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In the above analysis we have found sufficient evidence to
demonstrate that such corpuscularism existed in the writings of
physicians, philosophers, and alchemists in the late Middle Ages.
Whenever concrete, specific descriptions of matter were required,
the late medieval writers tended to invoke this corpuscularism.
Such was especially the case in physiology, metallurgy, and the
myriad physical topics treated by the writers on natural questions,
As Lasswitz himself said, when describing the beliefs of
Asclepiades of Prusa, the founder of the ancient "methodist school”
of medicine -

Wenn auch in dieser Theorie des Asklepiades die Konsequenz
des atomistischen Systems durchbrochen ist, so haben wir dafiir
in ihr das ausgepragte Vorbild der Korpuskulartheorie des 17.
Jahrhunderts, eine Atomistik, welche nicht mehr an ein
bestimmtes philosophisches System gebunden ist, aber
wohlgeeignet, als Grundlage physikalischer Erklirung gebraucht
zu werden.

If it is true that we must turn to the empirical corpuscularism
of such writers as Asclepiades, Hero of Alexandria, and Vitruvius
for the "model” of early modern atomism, then we should not
overlook their medieval heirs. Yet as Roger Bacon stressed, it was
alchemy above all to which the medieval "science of matter" most
properly pertained.4? The attempt to put this science of matter
into corpuscular terms may well have reached its medieval climax
in the Summa perfectionis. Whether this in turn affected the
corpuscular philosophers of the Scientific Revolution - especially
those who worked in chemistry and alchemy - remains to be seen.
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CHAPTER FIVE
The Influence of the Summa perfectionis

There is no satisfactory way to trace the influence of the
Summa perfectionis within the scope of a single study. The text was
too influential, and the current historiography of alchemy too
undeveloped, to allow for comprehensive analysis. Nonetheless, it
is possible to arrive at an idea of the Summa’s importance by
considering representatives of the major alchemical corpora. It has
been remarked that there are six major alchemical corpora of the
late Middle Ages. These are the texts going under the names of
Michael Scot, Roger Bacon, Thomas Aquinas, Albertus Magnus,
Arnald of Villanova, and Ramon Lulll. Of these, we shall consider
only the final three.

The corpora ascribed to Michael Scot and Thomas Aquinas
are very small in relation to the others (3 for Scot, 6 for Aquinas),
and the most important members of the Scot corpus seem to be
earlier than the Summa. Hence we will not suffer from their loss.
As for the Roger Bacon corpus, I have found no influence from the
Summa in two of its early representatives, the Breve breviarium (TK
180) and the Tres epistolae (TK 290, 296, 332). Other less central
members of the Roger Bacon group may betray Geberian
influence, but the matter cannot be settled here. We may therefore
restrict ourselves to the texts bearing attributions to Albertus
Magnus, Arnald of Villanova, and Ramon Lull.,

The alchemical corpus ascribed to Albert the Great consists
of about thirty titles? Among these, the Semita recta, or Libellus de
alchemia, seems to occupy a central position.3 This little work,
already in existence around the end of the thirteenth century, is
also very possibly the oldest alchemical text ascribed to Albert.
Now we have shown elsewhere that the Summa lies at the very
foundation of the Semita recta.? Indeed, the author of the Semita
recta has borrowed entire columns verbatim from the Summa,
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without the slightest acknowledgement. Given the fundamental
nature of the Semita recta to the rest of the corpus, the established
fact of its dependency on the Summa will make it unnecessary for
us to explore the Albertine corpus further. Instead, we shall
restrict ourselves to influential texts belonging to the corpora
attributed to Arnald of Villanova, and Ramon Lull. After having
established that their authors owe a debt to the Summa, we shall
say something about the precise nature of that debt.

No satisfactory study has been made of the alchemical corpus
going under the name of Arnald of Villanova, which consists of
some fifty-seven titles.’ The leading scholars of his medical works
agree that the alchemical texts are spurious.5 The alchemical
works were widely read, however, and at least one of them may
date back to the first third of the fourteenth century, as we shall
show. The most sustained look at the Arnaldian alchemical corpus
is still Lynn Thorndike's work of 1934, and this can hardly be
considered definitive. Nonetheless, we shall have to use it as a
guide. Thorndike's brief study contains an analysis of alchemical
Rosaria attributed to Arnald. For reasons that are not entirely
clear, he states that "The Rosarius which there seems the most
reason for accepting as Arnald's is also the longest of his
alchemical treatises."’ This Rosarius or Rosarium begins with the
incipit "Iste namque liber nominatur (vocatur) Rosarius,” (TK 793),
and was printed in Arnald's Opera of 1504. Considerable confusion
seems to surround the relationship of this text with John Dastin's
Speculum philosophie,3 but we cannot attempt to solve that
problem here. The Rosarium bearing the above incipit is also
found in Manget's Bibliotheca chemica curiosa, in what Dorothea
Singer calls "a variant version."” The following analysis will be
based largely on this "variant version." We have also consulted the
Lyons editions of 1504 and 1532, however, and found only minor
variants in the passages quoted below.1
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The Manget printing of the Rosarium makes no overt
reference to Geber, but it is clear that its author has used the
Summa perfectionis. Indeed, the unacknowledged quotations from
the Summa are so long, frequent, and exact, that one could call this
Rosarium a virtual commentary on the former text. Since the
present work is not a study of the Rosarium, but of the Summa, we
shall have to keep our comments short: the reader may easily find
many other borrowings from the Summa that we have been forced
to omit. Let us begin by comparing the Rosarium's comments
about mercury with those of the Summa -

Rosarium (Cap. IV, 663B) Summa (75rb,33-39)

Hoc autem in argento vivo minime  Hoc autem minime in argento vivo
contingit: quoniam figitur absque contingit, quoniam figi potest

€0 quod in terram vertatur: & absque hoc - quod in terram
similiter figitur conversione vertatur - et figi similiter cum

ejus in terram. Nam per conversione illius ad terram. Nam
festinantiam ad ejus fixionem, per festinationem ad eius fixionem
quae fit per praecipitationem, que per precipitationem perficitur,
figitur, & in terram vertitur, figitur et in terram mutatur.

& per successivam iterata vice Per successivam vero illius iterata
illius sublimationem figitur vice sublimationem figitur
similiter, & non vertitur in similiter et non in terram

terram, imo dat fusionem vertitur, immo fusionem dat
metallicam. metallicam.

The Rosarium has manifestly borrowed here either from the
Summa or from the Summa's source. But as we have repeatedly
stated, the Summa is not a text that recapitulates its sources
verbatim. Hence it is extremely unlikely that the Rosarium has
here chanced upon a source used by the Summa. This close
copying continues throughout Chapter IV of the Rosarium, but we
shall here pass to Chapter VI of that text, where the author
describes the steadiness of mind necessary to the successful
alchemist -




Rosarium, (664B)
Oportet igitur inquisitorem hujus
scientiae constantis voluntatis
esse in opere. Nemo hoc modo
illud pracsumat attendere:
quoniam in rerum multitudine ars
nostra non perficitur: una enim
est. Est enim lapis unus, una
medicina, cui nil extranei
additur, nec diminuitur, nisi
quod superflua removentur.
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Summa (61vb,22-28)
Et ipsum similiter necessarium
est constantis voluntatis
in opere fore, ut non modo hoc
modo illud attemptare presumat,
quia in rerum multitudine ars
nostra non perficitur. Est
enim lapis unus medicina una
in quo magisterium consistit cui
non addimus rem aliquam
extraneam nec minuimus nisi
quia in preparatione superflua

materia argenti vivi in sua
natura, nec in sua substantia
tota, sed fuit pars illius.
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illa materia argentum
vivam in natura sua,

nec in tota sui substantia,
sed fuit pars illius.

It is not difficult to see the resemblance between these two
passages. After the Rosarium’s introductory phrase beginning
'Relinquitur..." and ending "..substantiam,” the passages are
virtually identical. ~We are now in a position to make a quite

removemus.

Once again, the Rosarium's language closely mirrors that of
the Summa. Here, moreover, we have a transition from the subject
of the alchemist's mental attributes to a statement that the
alchemical medicine is unique and uncompounded. The fact that
this transition appears in both texts argues for a direct dependence
rather than the use of a mutual source, where one might expect to
find a description of either the alchemist's traits or those of the
"medicine," but hardly both, in virtually the same wording.

Another argument for the Rosarium's borrowing from the
Summa might be found if we could find a theory that was definitely
original with the Summa, but recapitulated in the Arnaldian text.
Such a theory may in fact be found in the form of the Summa's (and
Rosarium's) comments about the mediocris substantia of mercury.
Since we have already explained the Summa's theory of mediocris
substantia in our treatment of Geber's corpuscular theory, it will be
helpful to show how the Rosarium has made use of the same idea -

Summa (67va,26-30)
Consideratio vero rei que perficit
est consideratio electionis pure
substantie argenti vivi. Et est
medicina que ex materia illius
sumpsit originem, et ex illa
creata est. Non est autem

Rosarium (665A)
Relinquitur ergo, medicinam
nostram esse purissimam &
subtilissimam substantiam,
quae ex argenti vivi materia
originem suam ducit, & exilla
creata est. Non est autem

strong claim for the Rosarium's use of the Summa, since the theory
of mediocris substantia, though partly a rationalization of prior
alchemical practice, seems to receive its first clear expression in the
Summa.

There seems to be no way to escape the conclusion that the
author of the Rosarium has here closely paraphrased the Summa.
As in the preceding passage, he has derived critical information
about the nature of mercury from the Summa's treatment thereof.
This information, moreover, is of direct benefit to the Rosarium's
alchemical practice, since the import of it is that the source of the
alchemist's elixir should be an extract of mercury. As we know
from our earlier analysis of the Summa's transmutational theory,
this was precisely the mode by which Geber hoped to arrive at a
perfective medicine. The alchemist must first acquire the "medial
substance” of mercury, which is already relatively fixed, then
repeatedly volatilize and fix that substance until it is both able to
mix per minima with the base metals and to remain with them in
the fire. Depending upon the length and assiduity of the
alchemist's procedure, he will arrive at a medicine belonging to one
of three degrees. The Summa informs us that this may lead to a
medicine capable of transmuting ten times as much base metal as it
weighs itself. Or, if the alchemist has been industrious enough, the
medicine can transmute one hundred times, one thousand times, or
even an infinitely large number of times its own weight. This
information is found in Chapter XXIX of the Rosarium -




198

Rosarium (675B) Summa (84vb,9-14)

Projice ergo supra quodvis ...resultat multiplicationis
corpus, & €x eo tantum quantum  bonitatis alterationis

vis: quoniam in duplo diversitas, ut ex medicina
multiplicabitur tinctura ejus. quedam sui duplum,

Et si una pars sui primo quedam vero decuplum, quedam
convertit cum suis corporibus vero centuplum, quedam vero
centum partes: secundo convertit millesimum, et quedam in
mille: tertio decem millia: infinitum solificum et verum
quarto centum millia: quinto perfectionis lunificum

mille millia in solificam transmutet corpus.

& lunificam verum.

The intent of these passages, if not the wording, is the same.
The alchemist may increase the power of his medicine proceeding
by factors of ten until he arrive at an incredibly powerful agent of
transmutation. Although the Rosarium does not here follow the
Summa in arguing for an infinite increase of transmutational
power, that information does appear on the following page of the
Rosarium (..in infinitum perficiendum, in solificum & lunificum
verum.... 676A). There can be no doubt that the direct source of
this theory is the Summa perfectionis.

The reader may object that this comparison of the Rosarium
and the Summa has put too much faith in in an uncontrolled
eighteenth century edition of the former. Perhaps the manuscripts
of the Rosarium, if consulted, would not contain these artifacts of
the Summa perfectionis. Our reply to this is twofold: first, the

Rosarium contains many more unacknowledged quotations from

the Summa than those cited above. The text is virtually replete
with Summa borrowings, so much so that it is difficult to imagine
that all of them could have been imported by a reworker. To this
informal objection may be added a second, and more weighty one:
there is quite good evidence from another source that the Rosarium
already contained Summa passages by the early 1330's. Hence if
the Rosarium in its most primal state did not contain these sections,
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they were at least present by a very early date. Since the additional
source to which we allude is in its own right a tremendously
influential one, its introduction will serve the additional purpose of
further substantiating the Summa's importance in the development
of Latin alchemy. This additional text is the Testamentum
attributed to Ramon Lull.

We are fortunate to possess a recent and thorough study of
the alchemical corpus attributed to Ramon Lull. Its author,
Michela Pereira, maintains that all of the over one hundred
alchemical works attributed to Lull are spurious, and it is hard to
find fault with her conclusion.!! Her research has also revealed
that the oldest text within the corpus and probably the most
fundamental, is the Testamentum, possibly written in the 1330's in
Catalan, and later translated into Latin, 12

The Testamentum is a vast and rambling work, made all the
less intelligible by its use of Lullian figurae. Moreover, as Pereira
has shown, the printed versions of the Testamentum disturb the
order of the work, confusing the progression of the author's ideas.
Nonetheless, it is possible to show that the Testamentum has
utilized ideas and expressions that find their original enunciation in
the Summa perfectionis. As we shall also show, the ultimate source
of some of these borrowings - possibly all of them - is not the
Summa itself, but the very Rosarium of Arnald that we examined
above. The most obvious trace of pseudo-Lull's debt to Arnald
appears in the following passage from Chapter XXXVIII of the
Testamentum (731B-732A) -

Et ist.ud temperamentum debet eligi, sicut dicit Arnaldus
de Villa Nova in suo Rosario in cap. 14 quod incipit: Omnia sub
termino definito, &c. in fine, &c.

The text to which the Testamentum here refers is surely the
Rosarium philosophorum beginning "Iste namque Liber nominatur
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(vocatur) Rosarius" (TK 793) and attributed to Arnald of
Villanova. This can be verified by the fact that Chapter XXIV of
this Rosarium bears the incipit "Omnia sub termino definito..." in
the version printed by Manget!3. Although pseudo-Lull attributes
this incipit to Chapter X1V, this is probably due either to a misprint
of the printed text, or to a scribal misreading. In order to forestall
the objection that this reference might be an interpolation, let us
compare several characteristic passages from the Testamentum with
their counterparts in the Rosarium. In Chapter XVII, the
Testamentum argues the "album Sulphur" can become "sulphur
rubeum ad aurum" by means of "digestion" - slow heating - alone,
without the addition of further ingredients. Pseudo-Lull explains
how this can happen by reference to the gradual production of
urine within the body -

LY

201

alchemical Arnald of Villanova strongly suggests that he was
drawing from the Rosarium.’ Therefore the appearance of this
passage in the Testamentum supports the genuineness of pseudo-
Lull's citation of the Rosarium. As we shall now show, he has also
used the Rosarium as a source for his knowlege of the Summa. We
have already quoted the passage from Chapter VI of the Rosarium
where that text paraphrased 61vb,22-28 of the Summa. Both the
Rosarium and the Summa started by stating that the alchemist must
be of steady mind, lest he be dissuaded from his quest. He must
focus on one thing alone, since there is but "lapis unus, una
medicina," to which nothing extraneous is added. The Summa,
after relating this information, then returns to its previous subject,
the mental and moral qualities necessary for a successful alchemist.
The alchemical artificer must be assiduous and patient, and he
must know the principles of art and nature. The Summa continues
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Testamentum (719A)
Quando enim de mane surgo &
video urinam meam albam &
indigestam, signum est paucae
dormitionis. Et ideo requiesco,
& dormio, & reperio urinam,
quasi citrinam, & percipio,
quod somnus est perfectus. Sed
quando urina matutina citrina
est, tunc calor ignis naturae
diffusus est per omnes partes
urinales, per quem natura
manifeste docet & ostendit,
quod citrinatio per completam
digestionem completa est. Et
ideo intelligere potes, quod

sulphur album & rubeum venit de

una materia metallorum
solummodo, scilicet argenti fini
cum igne auri fini.

Rosarium (671A)
Sic ergo de mane quando
video quod urina mea est alba,
indigesta, statim cognosco,
quod parum dormivi, & repono me
in lecto: somno vero recepto
urina citrinatur: quia
citrinatio non est nisi
completa digestio. Haec vero
est verissima compositio albi &
rubei sulphuris non urentis,
quo per regimen quartum completur
Elixir perfectum ad omne
diminutum perficiendum in
solificum & lunificum verum.

This vivid rationale for the digestion of "white sulfur” can

hardly have arisen spontaneously in two different texts. It exists in
yet a third work, the Correctio fatuorum attributed to Richardus
Anglicus, but the fact that that author openly refers to an

Testamentum (Manget, 719B)
...non est nisi unus solus Lapis, sci-
licet sulphur, & una sola medicina,
scilicet compositio sulphuris,

cui nihil addere debes,

nisi superflua demere terrestria &
phlegmatica....

Quia omne sulphur inquantum
combustibile, nostro argento

vivo est extraneum, quia sibi

ipsi incombustibile est, &
corruptibile, & a nostro argento
vivo alienum....Ergo a contrario
sensu. Res non est argento vivo
extranea, in quam per magisterium

in this vein for about forty lines more, then launches into a
refutation of anti-alchemical arguments. The Rosarium, on the
other hand, omits this material entirely: after relating that the
alchemical medicine is unique, the Rosarium goes on to expound
this uniqueness further, defining exactly what constitutes a res
extranea. Here it will be useful to compare the Rosarium to
Chapter XVIII of the Testamentum -

Rosarium (664B)

Est enim lapis unus,

una medicina, cui nil
extranei additur, nec
diminuitur, nisi quod
superflua removentur.
Omne enim sulphur,
linternum: id est vulgare,
vel butyrum argenti vivi, est
extraneum: eo quod sui ipsius
est destructivum, vel
corruptivam. Econtra vero
illud non est extraneum,

in quo habet ipsum converti
per magisterium nostrum,
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habet converti, scilicet in aurum scilicet in aurum & argentum.
& argentum. Nota, quod nulla res Nihil ergo convenit rei, nisi
convenit lapidi, nisi quae est de quod est ei propinguius, ex
materia propinqua naturae suae, sui natura. Non enim

nec in tota sui natura,
respectu argenti vivi communis
sed in parte de ipso est....
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nec in sua substantia tota,

sed fuit pars illius,

quia de homine non generatur
nisi unus homo, & alia animalia
nisi sibi similia.

Et sic omnis res, quae concipit,
generare potest sibi simile.

generatur ex homine nisi
homo, neque ex aliis
animalibus nisi similia sibi.
Quoniam quodcunque, quod
generatur, sibi simile
consequitur.

The Rosarium's language is so close to that of the Summa
here that one cannot determine whether it or the Summa served as
pseudo-Lull's source. A further point at which the Testamentum
has borrowed information about mercury can be found in its
Chapter LXIV. Here we shall not quote the parallel passage from

The Testamentum, after stating that there is but one stone
and medicine, to which nothing is added or taken away, maintains
that all sulfur, by virtue of combustibility, is extraneous to "our
mercury." This is the gist of the Rosarium's statement as well,
though without explicit reference to combustibility. Then both
authors proceed to define "non-extraneity," saying that whatever
can be converted to gold or silver by means of skill is not
extraneous. The similarity of language here is striking, and argues
for a textual dependency. This is true for the remainder of the
passage as well, where the argument that only what is closely
related to the medicine can act as an ingredient is supported by the
phenomenon of human generation. As we stated before, the
Summa diverges sharply from both the Rosarium and the
Testamentum after the statement that there is but one medicine
and stone. This supplies further evidence for our view that the
Testamentum is relying here on the Rosarium rather than the
Summa.

"Several other passages occur in the Testamentum that support
a borrowing either from the Rosarium or from the Summa itself. In
some cases it is not possible to say which is the case, as in the
following unacknowledged quotation -

Testamentum (731A) Rosarium (665A)
...non st argentum vivum Non est autem materia argenti
in tota sui substantia, vivi in sua natura,

the Summa: the reader may find it at 75va, 7-13 -

Testamentum (746B)
Et hoc per bonam adhaerentiam
omnium partivm suarum, et
per fortitudinem suae nobilis
mixtionis. Ideo fili, si
aliquo modo inspissare possis
ipsum argentum vivum
per ignem sub conservatione
suae humiditatis
nullo tempore se corrumpi
permittit, neque per flammam
furiosam unquam in fumum

Rosarium (663B)

Propter enim bonam partium adherentiam,

fortitudinem suae
mixtionis, si
alioquo modo partes illius inspissentur

per ignem
ulteris non permittit se corrumpi

nec per ingressionem furiosae flammae
illud se in fumum

recedet patitur evolare: quoniam
rarefactionem sui non suffert

per gravitatem ponderosam, propter sui densitatem

quam in se habet,

& per carentiam adustionis et adustionis carentiam....

omnis quam habet....

Clearly the Testamentum has used either the Rosarium or the
Summa itself here. The only clue that the case may have been the
former rather than the latter lies in the lectio facilior "flammam
furiosam” and "furiosae flammae" occuring in both texts: the
Summa has "fumose flamme." Without the aid of manuscripts,
however, this provides too little evidence for us to determine the
Testamentum's direct source for this passage.

We may conclude from the above passages that the author of
the Testamentum had access to the Rosarium attributed to Arnald
of Villanova, beginning with the incipit "Iste namque liber...."
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From this work he clearly drew alchemical information - especially
concerning mercury - whose ultimate source was the Summa
perfectionis. If the manuscript colophons of the Testamentum are
correct in giving its date of composition as 1332, it therefore
follows that the Rosarium was in existence before that date. The
terminus ante quem of the Rosarium cannot be determined here,
except to say that it was obviously written after the Summa’s
composition around the end of the 13th century. We cannot enter
into the question of the Rosarium's authenticity here: the problem
is being reappraised even now and must await the fruits of further
research.1

In addition to the Rosarium the author of the Testamentum
may perhaps have had a copy of the Summa itself or another work
glossing the Summa, though we have found no direct evidence
supporting either of these possibilities. At any rate, we have shown
that these two major works from the first third of the fourteenth
century have a distinct Geberian component, even if one of their
authors did not know that text directly.

The "Mercury Alone" Theory

It is now established that the fundamental treatises of the
Albertine, Arnaldian, and Lullian corpora all owe a debt to the
Summa perfectionis. 1 have shown elsewhere that the Semita recta
of pseudo-Albert mainly borrows technical descriptions of
processes from the Summa, while augmenting these with detailed
recipes.16 The Rosarium and the Testamentum, however, are
interested above all in the Summa’s statements about mercury.
Now Thorndike, in his study of the Rosarium, noted that the author
of that text played down the traditional role of sulfur as a
component of metals, while aggrandizing the position of mercury.
Thorndike summarizes the position of the Rosarius thus -

205

Quicksilver is the medicine of the metals, extraneous or
common sulfur is the cause of their imperfection.
Quicksilver alone is the perfection of metals, and it
contains its sulfur inherent in itself. This was to be a
favorite and prevailing theory of transmutation in the
fourteenth and fifteenth centuries, that gold and silver
could be made artificially from mercury alone - using
perhaps a little gold or silver to initiate the process -
and that they could be produced in no other way. This

seems to be the work's chief positive and forward-looking
teachiug.17

Thorndike reiterates these perceptive remarks throughout his
monumental work, calling the belief that only mercury is necessary
for alchemical success the "mercury alone” theory. An impressive
list of fourteenth century adherents to this theory emerges from
Thorndike's text, including John Dastin, Petrus Bonus, Nicolaus de
Comitibus, and Bernardus Trevirensis.!® It was Thorndike's view
that all these figures ultimately owed their faith in mercury to the
Rosarium analyzed above.

The reader who has followed us to this point will be in a
better position than Thorndike to determine the origin of the
"mercury alone" theory, for he will know that the Rosarium itself is
above all a commentary on the Summa perfectionis. He may
therefore suspect, and rightly, that the "mercury alone" theory
comes from the Summa itself. Since we have already quoted some
of the most pertinent passages of the Rosarium that express this
theory, we need only refer the reader back to our previous pages.
We already found "Arnald" borrowing the Summa's view that there
is but "una medicina,"® and that that is made from the "purest and
subtlest substance"? of mercury. We later found him regurgitating
the Summa again, saying that mercury can be fixed to the degree
that it become non-volatile 21

The "mercury alone" theory is not original to the Rosarium:
rather the Rosarium has gotten it from the Summa. The Summa
makes it quite clear that mercury is the material of the metals par
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excellence, stating openly that it is (75va,33) "the necessary cause of
perfection," and that (76ra,S-7)-

...manifestum est corpora maioris esse perfectionis que plus
argenti vivi sunt continentia, et que minus, minoris sunt
perfectionis.

Sulfur does play a part in the metals' composition, but mainly
as an impurity. Indeed, it is even found as an impurity in mercury
itself, "sealed up in the beginning of its mixture" (76ra,18-19). Only
in the case of gold does sulfur act in a positive way: a tiny bit of
fixed, very subtle sulfur "mutated from its own nature" (74vb,30)
gives gold its yellow color. As for the production of the alchemical
elixir, the alchemist should strive to produce it from mercury alone
(76ra,9-11) -

Et si per solum argentum vivum perficere poteris, preciosissime
perfectionis indagator eris, et eius que vincit opus.

Hence mercury is the "lapis unus” from which the "purest
part,” the mediocris substantia, must be extracted. Thorndike was
right in stressing the influence of the mercury alone theory, but fell
astray in making its progenitor the author of the Rosarium. We
have shown, then, that the Rosarium took the "mercury alone"
theory from the Summa. But where did the Summa get it? As I
shall show in the final pages of this chapter, the theory was largely
original to the Summa, though based on hints taken from earlier
sources.

None of the identifiable sources of the Summa state clearly
that the alchemist should attempt to make his medicine from
mercury alone. Indeed, the alchemical sources of the Summa itself,
such as the Liber secretorum de voce Bubacaris, the Liber de
septuaginta, the De aluminibus et salibus, the De re tecta, and the De
perfecto magisterio, all make use of abundant animal and plant
products, along with a plethora of "prepared salts." There are only
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vague hints in the early Latin literature that an alchemist could
proceed by way of "mercury alone," and these hints are descriptive
rather than prescriptive. One of these can be found in the Liber de
septuaginta, which we know to be a source of the Summa. The
Liber de septuaginta describes the modi operandi of varying
alchemical schools at various points within the text. One of these
relates that some alchemists employ mercury and sulfur, others use
sulfur alone, still other sal ammoniac alone, and finally there are
those who make use of mercury alone.22 The Liber de septuaginta
does not recommend this procedure over the other three; rather
the alchemist should know them all?® Let us here relate the
method of mercury alone -

Et hoc est ut sumas de argento vivo sublimato fixo et de argento
vivo soluto partes equales, Fixum vero tere et inbibe ipsum ex
soluto, et tere ipsum bene, et assa leviter. Et hoc fac donec illud
solutum totum. Deinde tere ipsum et imbibe ex soluto terendo,
donec fiat sicut medulla. Et tam diu inbibas ipsum, donec
tantum bibat quantum. Et assa inter duo vasa cum igni forte. Et
si emiserit fumum, redi ad terendum ipsum. Et reduc ipsum ad
opus, donec fundatur in vase inferiore. Fiet enim rectum et non
emmitet fumum. Ex ipso prohice, quoniam colorem ipsum
bonum efficiet. Postea inbibe ipsum ex aqua sua et tere bene et
solve. Solvetur enim tempore parvo. Et postea congela ipsum et
prohice ex ipso, sit quodcumque corpus volueris. Faciet enim
mirabilia et precipue super Ferrum.

Jabir's process may be summarized thus - the alchemist
takes equal parts of sublimed fixed mercury and "dissolved"
mercury, and triturates them until the fixed is dissolved. Then the
mixture is cooked in a sealed vessel: if anything sublimes, the
trituration must be repeated. After this fixation, the compound is
apparently reduced in a descensory. It seems that it can either be
used ("projected") at this point or again dissolved and solidified.
Jabir's instructions, however, are far from clear.
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Similar instructions are found in the De perfecto magisterio of
"Aristotle,” a work much influenced by the Sepz‘uagim‘a.25 The De
perfecto magisterio describes a school that first fixes quicksilver by
subliming it, and then dissolves it with sal ammoniac. Then the
dissolved mercury is distilled and coagulated, upon which it
becomes "the true medicine of this art" (vera hujus artis medicina).
But like the Liber de septuaginta, the De perfecto magisterio refuses
to limit itself to this process alone, instructing the reader to "work
according to whichever of the foresaid processes you wish" (operare
secundum quem volueris praedictorum ... modorum).

It is likely that the Summa has used either or both of these
sources for its own process on mercury, as we shall point out in our
commentary to the text. But the important point for our present
purpose is that neither Jabir nor "Aristotle” advises the use of
mercury alone, despite the fact that each considers this a possible
modus operandi. The Summa has therefore done something
radically different from its sources in restricting itself to quicksilver.
We have considered the motivation for the Summa's approach in
chapter III: here it is only important to establish the fact itself. The
Summa is the first work by a Latin author to explicitly reject other
materials in favor of "mercury alone,” though there are already
hints in this direction to be found in the Theorica et practica. The
importance of this fact does not end with an analysis of the Summa.
It presents the historian of Latin alchemy with an important tool.
We are now in a position to argue that any Latin text asserting the
"mercury alone" theory is posterior to the Summa. Although the
date of the Summa's composition is not entirely clear, we know
with certainty that it was written either in the final third of the
thirteenth century or at the very beginning of the fourteenth. This
provides us with the terminus post quem of the "mercury alone”
theory and its proponents.
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CHAPTER SIX

The Alchemical Sources of Paul of Taranto

It is a difficult matter to locate an author's sources when he
neglects to cite the works upon which he has drawn. This problem
becomes more acute when the sources are not exactly quoted, but
paraphrased. When such paraphrasing is the product of a
conscious attempt to achieve stylistic homogeneity and verbal
polish, we are confronted with a difficult problem indeed.
Unfortunately, the last of these three options frequently obtains in
the corpus of Paulus de Tarento. In such a situation, we cannot
hope to achieve complete accuracy in our identification of sources.
It is therefore expedient to divide them into two categories: I)
definitely identified sources and II) possible sources. The second
of these categories does not necessarily include all the possible
sources of the author; it merely contains works which - because of
some apparent verbal or ideological affiliation - he may possibly
have used.

I Definite Sources

1) Razi, Liber secretorum de voce Bubacaris. Cf. Chapter
II for a description of this text, and our notes to the Summa for
documentation of its use. The De investigatione has also made
extensive use of this text, being in part a reworking of it.

2) Jabir ibn Hayyan, Liber de septuaginta. Cf. Chapter II,
as well as our notes. All three of Paul's works - the Summa, TP,
and De investigatione use this text, the Summa and De investigatione
for stylistic purposes above all.
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3) pseudo-Razl, De aluminibus et salibus. All three works
make extensive use of this source. The chapters on salts,
atraments, and boraces shared by the TP and De investigatione are
particularly rich in borrowings, while the Summa, especially in its
chapters on the individual metals, also draws heavily on this work
(cf. notes to Summa translation).

4) pseudo-Aristotle, De perfecto magisterio. This work, unlike
the foregoing three, is a Latin forgery, not an Arabo-Latin
translation (cf. Julius Ruska, "Pseudepigraphe Rasis-Schriften,”
Osiris VII (1939), pp. 33-94), probably written in the early 13th
century. All three of Paul's works use it extensively, for which see
our notes.

5) Avicenna, De congelatione et conglutinatione lapidum. We
have described this fragment of Avicenna's Kitab ash-Shifa’ in
Chapter I. Although the Summa makes the most use of this source,
the TP quotes its famous broadside “Sciant artifices...," which it
attributes to Aristotle.

6) pseudo(?)-Avicenna, De re tecta, sometimes also called
Epistola ad Hasen. A description of this text is found in our
Chapter IIL: it is possible that it could be a genuine work of
Avicenna's. It appears that only the De investigatione and Summa
used this work.

7) The most difficult problem to be met with in the analysis
of the Summas sources is that text's relationship to the De
mineralibus of Albertus Magnus. It is clear that the Summa
incorporates either borrowings from that work or from its sources,
in particular the Liber alchimie Hermes and the Quaestiones Nicolai
Peripatetici.  The Liber aichimie Hermes, of which I have not
succeeded in finding an intact manuscript, was excerpted by the
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encyclopedist Arnoldus Saxo in the first half of the XIIIth century,
as Wyckoff points out (op. cit., p. 283). Halleux has shown (1982,
pp. 66-9) that Albertus definitely used the De finibus rerum of
Arnoldus, and it is not certain that he ever saw the Hermes text
independent of the quotations withdrawn therefrom by the
encyclopedist. A further difficulty lies in the fact that many - but
not all - of the Liber alchimie's maxims exist in a fourth text, the
" Liber sacerdotum printed by Berthelot in the first volume of La
chimie au moyen dge. Hence, although we have shown that Paul
apparently used one of these four works (cf. Summa n. 103; TP, n.
14), the twin facts that these loci are all shared by the De finibus
rerum, De mineralibus, and Liber sacerdotum, and that the Liber
alchimie Hermes itself is unavailable for inspection, make it
impossible to determine which text is the immediate source of the
derived loci. Similar problems exist with the Quaestiones Nicolai
Peripatetici, which we shall discuss in a moment.

There are, however, other factors which make a use of
Albert's De mineralibus virtually certain, both in the Summa and in
the Theorica et practica. We shall here give a parallel quotation
from the Summa and De mineralibus, where the two texts describe
the ‘intrinsic" and ‘extrinsic' moistures of the metals.
Unfortunately, the texts of Borgnet and Jammy are slightly - but
obviously - defective at this point. Hence we have added several
lines to Albert's text which occur in identical form in the following
manuscripts - Vat. pal. lat. 978, 8r (XIIIth-X1Vth c.), and Marburg
B-20, 140v (late XIVth-early XVth ¢.). The added lines are
contained in brackets.

Summa De mineralibus
76ra,16-25 Borgnet V,61B

Nos autem ad omnia
hujusmodi objecta excusamur
per hoc quod diximus in
quarto meteororum nostrorum

Ex precedentibus itaque
sermonibus, relinquitur
duplicem fore in corporibus
sulphureitatem, unam

quidem in profunditate
argenti vivi conclusam in
principio sue mixtionis,
alteram vero supervenientem,
quarum alteram cum labore
tolli, alteram vero nullo
artificiorum ingenio est
possibile, quod igne
perficitur, ad quod possit
nostra operatio congrue ac
utiliter pervenire, cum iam
secum ab eiusdem creatione
factum est. Et

hoc experimento probatur
sulphureitatem

adustibilem videmus per
ignem deleri, sulphureitatem
vero fixam minime.

quoniam videlicet duplex
est unctuositas in multis
rebus: quarum una est quasi
extrinseca, <immixto
terrestri adusto feculento,
et hec est multum
combustibilis et
inflammabilis. Altera autem
est intrinseca,> subtilis
valde, nihil faetulentum
habens admixtum; et haec
non est inflammabilis, et unitum
intrinseca rei retenta in
radicibus rei, ne per ignem quod
possit evelli et epotari:

et nos dedimus de hoc
exemplum in liquore, qui
elixatur a vino, in quo una
est unctuositas supernatans
inflammabilis, et facile
astringibilis et quasi
accidentalis. Altera
commixta toti substantiac
liguoris ipsius, non
separabilis ex ipsa
substantia liquoris, nisi

per defectionem

substantiae : et haec non

est cremabilis.

Both the Summa and De mineralibus here describe two
sorts of "unctuosity" (recalling that sulfur is a pinguedo terre to
the Summa - cf. 65vb), one "supervenient” or "extraneous," the
other "profound" or “intrinsic." The exterior sort can be
removed by burning, but the interior is not flammable, and
cannot be separated from the matter to be purified without a
loss of the depurandum's substance. The two passages are
therefore remarkably similar from an ideological point of view.
But, since their terminology is entirely different, and since the
Summa’s description is limited to the sulfureity of metals, while
the De mineralibus extends to the unctuosity of such substances
as wine (clearly meaning our ethyl alcohol), the similarity ends

217




218

there. Furthermore, it is manifest that the De mineralibus has
gotten its concept of a two-fold unctuosity from the Questiones
Nicolai Peripatetici. As Halleux has shown (1982, pp. 64-5),
Albert drew extensively on the Questiones, and if we consult
several loci in Nicholas himself, this particular case of borrowing
becomes quite clear. At p. 96 (ed. Wielgus), The Questiones say
the following:

Sed attende primo, quoniam in vino duo sunt, scilicet
humorositas grossa et humiditas oleaginosa, quae
humiditas oleagina nutrit calorem naturalem in vino, et
ideo evaporat in duo: prius in aquam insipidam, cuius
principium est sua humorositas, et postea in oleum,
cuius principium fuit subtilis.

Here we have a clear description of two "humidities" in
wine, but not of two "unctuosities” per se, as we found in Albert.
A further difference between Nicholas and Albert lies in the fact
that the former does not here say that his two moistures are
found "in many things," but only in wine. If we inspect p. 98,
however, Nicholas extends the range of his theory -

Et attende, quoniam duplex evaporatio est in re aliqua habente
terrestritatem, ut contingit in vino, eius evaporatio prima est
aguaea, secunda est oleagina....

Here Nicholas says that any matter containing earthiness
must be party to this two-fold exhalation, but the exhalation is
still different from that of Albert in that it contains both aqueitas
and oleaginositas. Hence we find Albert agreeing with Nicholas
on the pervasiveness of this double moisture, but not on its exact
character. In order to find an agreement on this final point, we
must inspect one more passage from the Questiones (pp. 85-6) -
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... partes terrestres existentes in cavernis habent ex se
unctuositatem subtilem, quae veniens ad bitumen praedictum
admiscentur illi; et tunc est duplex unctuositas .... Et inde est,
quod dicimus auripigmentum duplicem unctuositatem habere et
sulphur similiter. Et inde est, quod quando intendimus
sublimare auripigmentum aut sulphur, auferimus unam
unctuositatem per ablutionem eius in urina, et lexivia, et aceto, et
lacte caprino, quac quidem sunt ablutiones acutae et auferunt
unam unctuositatem ex eo in abluendo, quae quidem, si
remaneret, non posset auripigmentum sublimari, eo quod statim
incenderetur, quia fieret flamma ex eo, quod illa unctuositas
habilis fuit ad suscipiendum calorem. Nec possunt sublimari talia
corpora, quia bene potest esse duplex unctuositas in aliquo, sicut
in carne leonis est duplex calor: unus quem semper retinet, alter
quem abluendo admittit.

If this quotation is long, its length is matched by its
importance. Here we find Nicholas explicitly saying that sulfur
and auripigment have two unctuosities, one of which is
flammable and capable of being removed by washing or burning,
the other of which is apparently not. Furthermore, this two-fold
unctuosity can probably be found in other things, though
Nicholas gives no examples. If we now return to Albert, the
process by which he joined this description of two unctuosities to
Nicholas's description of wine becomes rather clear. In
attempting to generalize this theory, Albert subsumed both the
Questiones' descriptions of sulfur/auripigment and of wine,
thereby providing further cases of duplex unctuositas where
Nicholas gave none.

But how does this bear on the Summa? Since it is possible
that Paul of Taranto used the Questiones Nicolai Peripatatici
himself, the above examples do not prove a dependency on
Albert. But the manner in which Albert then expands the theory
of the Questiones does suggest such a dependence. In Book IV,
Chap. IV of the De mineralibus, Albert says that these humidities
as they exist in sulfur and mercury are not really two, but three.
The first is fatty and flammable, the second phlegmatic and
glutinative, the third "radicalis essentialibus partibus rei
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imbibitus." Albert proves the presence of sulfur in silver by the
following test -

(89B) Cum autem conflatur argentum, odor sentitur sulphuratus:
oportet igitur de substantia et qualitate habere sulphuris...."

Albert's proof of the sulphureity in silver, relying on the
sulfurous odor given off during its calcination, is found nowhere
in the Questiones Nicolai Peripatetici; nor have I found it in any
other alchemical text written before the late XIIIth century. Yet
the attentive reader will find this test described in numerous
places of the TP and Summa (e.g. TP 251,26-30; 26r,10-5;
Summa 76rb,4-6; 76vb,18-20). Furthermore, Albert frequently
says that the humid, or mercury, in a metal defendit (75, 80) or
protegit (76) the dry, or sulfur, by insulating it from the heat of
fire. This vocabulary, which I have not been able to find in the
Questiones Nicolai, does appear in the TP and Summa (e.g.
Summa 71va,25; 28; 74rb,39; TP 20r,12; 25v,28; 26v,29; 28r,30;
29r,29). Again, the presence of this theory - clothed in the said
terminology - has not been detected by me in other early texts.

Our suspicion that the Summa has derived its theory of
profound (fixed) and supervenient (unfixed) principles from
Albert is strengthened indirectly by evidence of further
borrowing. There is good evidence that the Summa has derived
its influential theory of specific weight from Albert -

Summa (79va,5-9) De mineralibus (92A)
Est igitur causa ...cum spissentur plurimae partes
ponderis magni subtilitas materiae, simul constabunt: hoc enim
substantie corporum et est de proprietate subtilis
uniformitas in essentia. substantiae, quod constans
Per hoc etenim illorum per coagulationem plurimas partes
possunt densari partes cum habebit in parvissimo loco....
nihil intercidat; et partiom et subtilitas facit consolidationem
densatio ponderis est maximam: et constantia multarum
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adductio et illius partium simul in parvo loco et situ
perfectio. facit pondus, sicut probatur ex his

quae in Caelo et mundo
rationabiliter demonstrata sunt.

As in the Summa, "subtilitas" means "small size" to Albert, at
least in the context of particles (partes). When many small particles
are brought together in a small space, the resulting substance will be
heavy, just as Albert claims to have proven in his commentary on De
caelo. In fact, Albert does make this argument in his De caelo
commentary, claiming there that gol