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Abstract

Recipes for the making of gemstones appear in many texts and manuscripts from at
least the seventh century BCE onward. Procedures to make gemstones typically
involve the application of color to a transparent material, cracking a crystal to allow
color to penetrate it, or the making of colored glass. While there are several entries in
Ms. Fr. 640 for imitating and/or making use of precious and semi-precious stones, the
nine recipes for pierrerie (gemstones) from fol. 100r to fol. 101v form a remarkably
cohesive unit that appears to show the author-practitioner at work, gathering
information from others, experimenting himself, and hypothesizing about how to
overcome his failure. This essay compares his methods to other contemporary texts
and considers whether these nine recipes provide clues to the author-practitioner’s
identity.
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Nine Recipes for Gemstones

Midway through fol. 100r in BnF Ms. Fr. 640, a remarkable set of nine entries begins with
the heading “Pierrerie,” or “Gemstones.” This title is surprising because the gemstones in
the following entries all turn out to be made of glass, thus one might reasonably expect that
this title would instead read “Counterfeit gemstones,” especially because Ms. Fr. 640
contains recipes for imitation coral (fol. 3r) and imitation jasper (fol. 10r), both called
“counterfeit” (contrefaict). This seeming equivalency of authentic and “counterfeit” in the
“gemstone” entries is just one of the intriguing puzzles of these nine entries.

The puzzling nature of this group of entries is heightened in the first recipe on fol.
100r entitled “Gemstones,” which deals solely with the tools needed to start:

Gemstones
You need to pestle your materials in a mortar of thick glass & encased & stuck
with mastic into another mortar of wood, in order that it does not break. This can
serve for perfumers. & la t the pestle, also of glass.

A note in the left margin reiterates and emphasizes that these tools are all of glass: “Mortar
of glass and slab of glass for grinding.”

Two recipes follow this initial entry about pierrerie on fol. 100r: the first for
“Vitrified saltpeter” (potassium nitrate), which the author-practitioner appears to see as a
normal ingredient in glass making to produce large panes of “glass very clear & white &
clean.” After this follows a recipe for applying this mixture to both sides of glass windows
to block direct sunlight (apparently for creating opaque but translucent windows, perhaps
what today we call “frosted glass”). This suggests that the author-practitioner is grouping
recipes for making gemstones within a broader category of glass processes.

Turning the page to fol. 100v, this suggestion is confirmed by the ingredients listed
for the two following gemstones in the grouping, emeralds and rubies, which are made with
the basic components of glass making—quartz, red lead (minium), and alkali salt:

Take white pebbles that are found by the rivers & among the sand bank & paths,
which are somewhat transparent, & if they are perfectly transparent it will be
better. If not, use the best & whitest that you can. Calcine them three or 4 times in
your four à vent, & extinguish them in water or vinegar. Next, take a ℥ [ounce] of
them and pestle them [...] and grind them until they become very fine & soft
powder [...]. At that time, on your ℥ [ounce] of pebbles, put in three ℥ [ounces] of
good minium, not adulterated by brick & anything else, and grind everything
together again very well in a bronze mortar. And on all of this, put in a gros 
of sel de verre; & some & the common people put in e sandiver that they find at
the glassmakers’ or apothecaries’. But alkali salt, as you know, is better.
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After this first recipe on fol. 100v—an entry for making emeralds entitled
“Pierrerie” but labeled in the left margin “Esmeraulde” (“Emerald”)—the next recipe in the
grouping deals with ruby making: “For ruby take gold leaf” (fol. 100v–101r). Subsequently,
a recipe for topaz affirms that all the gemstone recipes start with those same ingredients of
glass making: “The same dose is observed for all gemstones, namely one weight of calcined
pebbles on three of minium” (fol. 101r). This topaz recipe further builds on the previous two
recipes for emeralds and rubies by noting similarities and differences in the temperatures
and heating times. Following topaz, comes an entry, “Salt for melting” (fol. 101r–v), that at
first seems an outlier among the gemstones because it is a flux for purifying metals and
making them “run marvellously” (fol. 101r). But its place within this recipe group is
clarified when the author-practitioner gives instructions for processing it further to make “a
substance white, hard & even, like alabaster, with which you will be able to cast medals
which will resemble marble” (fol. 101v). This recipe group ends on fol. 101v with a recipe
for jacinth that “is made like ruby, with gold, but one does not need such a great fire,” and
then a final recipe for topaz.

This is an unusual group of recipes for multiple reasons: first, as noted, because the
author-practitioner apparently seems to regard them all as related to glass making but does
not call them “counterfeit” (see below). Second, all nine entries clearly form an unusually
cohesive—for Ms. Fr. 640—and apparently temporally-related unit. They refer to each
other, each one building on that before it, for example, by noting differences in mortar and
pestle types (copper for emerald, glass for ruby, iron or steel for topaz), variations in
coloring substance (copper for emerald—supplied by the mortar grinding; gold leaf for
ruby; and pumice for topaz), and different levels and lengths of heating (the same for
emerald and topaz, and much higher and longer for ruby). They all use the same equipment,
including a furnace identified as a four à vent, and illustrated in the margin on fol. 100v,
with the added note that “one needs to reheat crucibles before putting in materials, and put
them in the fornaise or four à vent before making & increasing the fire” (Fig. 1).  This four
à vent is briefly described earlier in Ms. Fr. 640 on fol. 36v: “Its mouth has to be narrower
than its bottom; it is sufficient if the crucible can get in, and if there is space enough to
remove it with pincers.”
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Fig. 1. Marginal illustration of a four à vent, Ms. Fr.
640, fol. 100v. Bibliothèque nationale de France, Paris.
The pierrerie recipe calls for a four à vent, which is
illustrated in the margin, with the added note that “one
needs to reheat crucibles before putting in materials,
and put them in the fornaise or four à vent before
making & increasing the fire.” Source: gallica.bnf.fr.

First and Second Hand Experience

In all these recipes, the author-practitioner has added copious marginal notes that refer to
information he collected from others, as in his notes on the ruby recipe: “some say that,
mixing the gold with the pebbles and the saltpeter, it makes the color of a peach tree,” while
“others say that it is necessary that the gold be cemented several times, then beaten into
leaf” (fol. 100v), and “one holds that rubified antimony makes jacinth” (101v). But other
marginal notes clearly reference his own experience in heating times (emeralds are “made in
an hour & a half”) and heating levels, including on fol. 101r, where his advice is conveyed
in a small sketch of the arrangement of tiles that notes, “if you need greater heat, plie put, on
the edge of the opening of the glowing furnace, tiles, one against the other, for making the
heat reverberate” (Fig. 2).

https://edition640.makingandknowing.org/#/folios/100v/f/100v/tl
https://edition640.makingandknowing.org/#/folios/101v/f/101v/tl
https://edition640.makingandknowing.org/#/folios/101r/f/101r/tl


Fig. 2. Marginal illustration of the tile arrangement, Ms.
Fr. 640, fol. 101r. Bibliothèque nationale de France,
Paris. This small sketch accompanies the instructions,
“if you need greater heat, put, on the edge of the
opening of the glowing furnace, tiles, one against the
other, for making the heat reverberate.” Source:
gallica.bnf.fr.

The recipes themselves even seem to be written in something like the order in which
the author-practitioner experimented, and we can speculate on the process that led to this set
of recipes: he started by assembling tools, listing the glass mortar and pestle of the first
“Pierrerie” entry (fol. 100r), then began by experimenting with making emeralds, perhaps
an easy recipe because even “the common people make emeralds & cast in sand” (fol.
100v). He then tried rubies, and failed: “The first experience that I made of it, it only
returned a yellow mass, as is vitrified minium alone, & some grains of gold in a mass at the
bottom,” reminding himself at the end of this entry to “try cemented gold and accompanied
with antimony” (fol. 101r), and perhaps stopping at that point to record what “some” and
“others” say about making rubies, as quoted above. He then went on to topaz, comparing it
to heating times and temperatures for both emeralds and rubies, noting from his success
with topaz that “The ruby en wants more time & more fire & colored with gold leaf. I
believe that pumice stone or firestone for the ruby would be better” (fol. 101r). Following
this, the “Jacinth” entry (fol. 101v) appears simply to furnish him with another opportunity
to mull over his failure with rubies:

Jacinth
Is made like ruby, with gold, but one does not need such a great fire. The ruby
wants fire for a whole day, and if it does not have enough fire, it will only have
red veins .

Finally, he ends by recounting in detail his own first hand experience in the last topaz recipe
on fol. 101v:
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I melted one part of pumice stone, calcined & pulverized, & tr with three parts of
minium, and the stone pulverized in a steel ver f mortar. It  me a very
beautiful yellow without any grains, more yellow than any others. It is true that it
was well saturated with color. I believe it would be better to le pulverize the
pumice in a glass mortar, because it & the minium make enough yellow by
themselves. It returned to me a mass, the top a beautiful yellow, as was said, the
bottom like firestone, without transparency. With which, by mixing other

There, in an unfinished thought, the entries on making gemstones break off, seeming to
provide a snapshot of the author-practitioner at work.

Imitation Gemstones in Ms. Fr. 640

These are not the only gemstone recipes in the manuscript; two hastily-written recipes on
fol. 2v, for “emeralds of Brissac” and for sapphires also contain detailed recipes and the
evidence of first hand experience. Ms. Fr. 640 also contains recipes for making and/or using
“counterfeit” (contrefaict) coral (fol. 3r), jasper (fol. 10r), cornaline (fol. 12v), pearls (fol.
43r), and diamonds (fol. 138v).  While most of these also display evidence of first hand
experience, they differ from the gemstone recipes on fols. 100r–101v in that they refer
explicitly to their status as processes of imitation. The author-practitioner also evinces a
close interest in processes of making and using colored glass, such as in lampworking (fol.
6v), and in making vitreous enamels, including a reference to Limoges enamels (fols. 37v)
and to basse taille enamel (fol. 39v).  Interestingly, all these entries about making and using
precious and semi-precious stones show that the author-practitioner had a close familiarity
and/or performed extensive experimentation in working with these stones. For example, two
entries, both entitled “Sapphire” on fol. 38r contain remarkably detailed and specialist
knowledge. The first refers to a known and identifiable object—the “Screen of
Charlemagne,” as it is called, in the treasure of Saint Denis—about which the author-
practitioner adds, “I have a white one [sapphire] that seems to be rough & pierced, and is
spotted all over with blue blemishes. I am of the opinion that these are artificial & that they
are of taffer or very clear esmail azuré melted entirely on the sapphire.” The second
sapphire entry on fol. 38r provides rich detail about the production of imitation sapphires:

Stone cutters sometimes choose old pieces of antique glass in church windows,
which are much thicker than those of today & are of more lively colors. If it is for
souf sapphire, they choose beautiful blue & from such a place that there are no
pieces , if it is possible. And having cut it in squares with emery, they cut it in
bevel & polish it. And in this manner, they counterfeit very beautiful sapphires.
The old esmail d’azur for silver verging on aquamarine was very appropriate for
counterfeiting sapphires, but it is scarcely found. One counterfeits aquamarines
with white glass, but they take it from the bottom of the glass.

The level of detail in this observation seems likely to be specialist knowledge.
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Similarly, the entry for “Counterfeit diamonds put in a work” (fol. 138v) appears to
be an expert account of mounting an (imitation) gem, using the appropriate tools:

Give a light coat on the inside of the setting with black modeling wax, then anoint
the inside, thus waxed, with wheat oil, & then powder this with lamp smoke, for it
is necessary that ceste its color not have luster for false stones. This done, set in
your stone & then with a bit of wax, then, with a steel point & a small finishing
hammer, join the edge of the setting to the stone in order that daylight does not
enter in. But keep from knocking the stone, which would break.

Finally, in an entry for making an imitation cornaline, “For whitening enilanroc” (i.e.,
“cornaline” written backwards) on fol. 12v, the author-practitioner mentions “my
goldsmith’s forge.”

The detailed, specific, and apparently expert knowledge (and equipment), as well as
the extensive first hand testimony and experimentation displayed in the imitation gemstone
entries in Ms. Fr. 640 can be brought into connection with the author-practitioner’s
comments about polishing, engraving, and setting genuine gemstones, which also appear to
be based in expert practice.  The author-practitioner’s remarks about authentic and imitation
gemstones can be compared to the intriguing activities of a Toulouse goldsmith, Raymond
Masse (fl. 1585–1631), who bought precious stones from a merchant in Breisach
(“Brissac”), and who was commissioned to make two counterfeit sapphires by Philippe de
Béthune’s niece, Louise. Although no link between Masse and the anonymous author-
practitioner can be established, the similarities are quite suggestive.

The author-practitioner appears to possess expertise and a deep interest not only in
casting medals, sculpture, and delicate lifecasts, but also in precious stones. Both these
interests are consonant with the trade of goldsmithing. While the question of the author-
practitioner’s identity cannot be settled here, the entries for pierrerie on fols. 100r–101v
raise many questions more generally about gemstone making in the sixteenth century, how
widespread such knowledge was, and where, if he was not a goldsmith himself, the author-
practitioner might have learned such knowledge.

Imitation Gems and Glassmaking

Glassmaking dates from the third millennium BCE, with textual evidence from at least the
fourteenth century BCE, through Greek and Roman antiquity and into the early modern
period (Fig. 3).  Among the 20,000 fragments of clay tablets found in the library of
Asurbanipal (685–627 BCE), several dozen contain the earliest known recipes for making
colored glass and, more specifically, gemstones.  These imitations incorporated a new form
of alkali-silicate glass “with a variety of primary, faience-related compositions of high
copper and antimony contents.”
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Fig. 3. Cuneiform tablet with a red glass recipe, Middle
Babylonian Period, ca. 1400–1200 BCE, clay, H. 8.5
cm; W. 5.8 cm; D. 2.5 cm. British Museum, London,
1929,0715.1. Permalink:
https://www.britishmuseum.org/collection/object/W_19
29-0715-1. © The Trustees of the British Museum (CC
BY-NC-SA 4.0).

Seneca (4 BCE–65 CE) provides the first Roman written evidence of the practice of
gemstone imitation in his Moral epistles to Lucilius, explaining that pebbles were boiled to
resemble emerald (smaragdus). Shortly thereafter, Pliny the Elder (23–79 CE) lists three
methods for making imitation gemstones: glass imitations, paste imitations, and imitations
made by coloring transparent minerals, such as crystal.  The recipes for making gemstones
in Ms. Fr. 640 fall into Pliny’s first category as glass imitations with the recipes on fol.
100v, in particular, incorporating metal (copper and gold) to produce imitation jewels.

The Stockholm Papyrus of 200–300 CE contains over seventy recipes for the
cleaning and production of gemstones, with seventeen devoted to emeralds and only one to
rubies, yet none are for the production of glass gemstones. While little physical evidence
survives, the many recipes for coloring transparent materials, from the fourth to sixteenth
century, suggest that this practice must have been a widespread method of making imitation
gemstones.  Al-Razi (895–925), in Kitab al-Asrar, provides many recipes for the
production of colored glass and the coloring of gemstones. Several of these recipes are for
the production of artificial ruby (yaqut) and emerald, but none resemble Ms. Fr. 640’s
processes of making glass gemstones.

The sixth book of Giambattista della Porta’s (1535–1615) Magia Naturalis (first
published in Latin 1558, much expanded in 1589, and translated into many other languages
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in the following century, including English, as Natural Magick, in 1659), “Of counterfeiting
precious stones,” describes making gemstones through processes of “tincturing” crystals
and creating doublets.  Like the recipe “Pierrerie” on fol. 100v in Ms. Fr. 640, Della Porta
calls for “round pebbles found by river sides” in a recipe for “How Flint, or Crystal is to be
prepared, and how Pastils are boiled:”

The matter of which Gems are made, is either Crystal or Flint, from whence we
strike fire, or round pebbles found by river sides: those are the best which are
taken up by the river Thames, white, clear, and of the bigness of an egge; for of
those are made best counterfeit Gemms, though all will serve in some sort. Some
think that Crystal is the best for this purpose, because of the brightness and
transparency of it; but they are deceived. The way of making Gems, is this: Take
river pebbles and put them into a fornace, in that place where the retorted flame is
most intense; when they are red hot, take them out and fling them into water: then
dry them, and powder them in a mortar, or a hand-mill, until they are very fine;
put them into a wide-mouthed vessel, full of rain water, and shake it well in your
hands, for so the finest part will rise to the top, and the grossest will settle to the
bottom: to that which swims at top pour fresh water, and stir the dust again: and
do this oftentimes, until the gross part be quite separated and sunk down. Then
take out the water, and let it settle, and in the bottom there will lie a certain slimy
matter; gather together, and reserve the refined powder. But whil’st the stone is
ground, both the morter and the mill will lose somewhat of themselves, which
being mixt with the powder will soul [soil] the Gem: wherefore it will be worth
the labor to wash that away: to which end, let water be often poured into the lavel,
and stirred about; the dust of the morter will rise to the top, by reason of its levity,
and the powder of the pebbles will retire to the bottom by reason of its weight;
skim the lavel, and separate them with a spoon, till all that sandy and black dust
be taken off; then strain out the water, and reserve the powder dry. These being
done, we must teach [How pastils are boiled].

Della Porta provides recipes for the making of salts, colors, and different kinds of precious
stones, including recipes for both emerald and ruby, neither of which resemble those found
in Ms. Fr. 640.

Early modern interest in natural phenomena led the courts of Europe to collect not
only carved rock crystal but also beautifully colored and veined precious stones, a trend to
which Venetian glassmakers were attuned.  By 1500, according to Marcantonio Coccio
Sabellico, “they [Venetian glassmakers] began to turn the materials into various colors and
numberless forms […] there is no kind of precious stone which cannot be imitated by the
industry of the glass workers, a sweet contest of nature and man.”  Referring to glass as
“one of the effects and peculiar fruits of the art of fire,” Vannoccio Biringuccio echoes this
interest in mutability, writing in his De la pirotechnia (Venice, 1540), “I shall speak to you
of glass: a meltable material, almost turned mineral by art and by the power and effect of
fire, which originates from the ventures of formidable alchemistic savants.”  As late as
1711, Johannes Gnilius, a Strasbourg scholar, seconded Biringuccio’s opinion that glass
should be positioned between metals and stones because it displayed properties of both,
being meltable like metals and brittle like stones.
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Researching Ms. Fr. 640’s Emerald and Ruby Recipes

The use of copper to produce a glass emerald and the suggestion that gold could produce a
glass ruby are among the most significant features of the recipes on fol. 100v, each of which
are discussed in our other essays.  We reconstructed both these processes,  and our
reconstruction of the emerald produced convincing imitations based on color, luster, and
internal appearance. Over the course of eight trials, we created increasingly naturalistic
gemstones, raising the question of whether similar gemstones might have passed for
authentic jewels in the sixteenth century.

Our reconstruction of the ruby, however, proved unsuccessful for reasons similar to
those of Ms. Fr. 640’s author-practitioner: while gold is necessary to achieve a ruby-red
colored glass, the gold itself must undergo a chemical change in order to act as a colorant. It
is clear from Greco-Roman manuscripts written in Egypt that practitioners knew that gold
could impart a red color to glass.  During the sixteenth century, Georgius Agricola,
Paracelsus, and Benvenuto Cellini were all aware of this or a similar process, and by 1612
Antonio Neri had published a recipe for making “a wonderful red obtained from gold.”
We learn from seventeenth-century sources that one particular compound that practitioners
used to make gold ruby glass was Purple of Cassius, made by reacting gold salts with tin(II)
chloride. The addition of this pigment creates a colloidal suspension of gold particles in
glass that gives it a ruby red color.  In light of other historical recipes before and after the
writing of Ms. Fr. 640, then, the author-practitioner’s failure to produce ruby using gold was
part of a longstanding and larger interest in gold ruby glass, ultimately revived and
successfully realized in the seventeenth century.

What is an Imitation Gemstone?

Imitation gemstones have been found in numerous objects contemporary with Ms. Fr. 640,
famously including much of the sixteenth- and seventeenth-century jewelry in the
Cheapside Hoard, uncovered in London in the twentieth century.  Among the many lavish
objects found in this cache is a pendant with a cut and polished imitation ruby and emerald
(Fig. 4). The emerald is glass, made of small amounts of soda and potash, approximately
60% lead, and likely colored by verdigris and crocus martis (ferrous sulphate).
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Fig. 4. A gold and enamelled pendant set with red and
green glass from the Cheapside Hoard, 16th–early 17th
century. Glass, paste (red and green), gold, and enamel,
5.6 cm (overall). Museum of London, London,
NN15041a. This pendant, found amongst a cache of
jeweled objects in London, features two imitation
stones set in very low quality gold. The Cheapside
Hoard contains jewelry with both authentic and
imitation jewels. With the limited information available
about these objects, it is impossible to know whether
this pendant was intended to pass as one containing
genuine stones or as costume jewelry made with
imitation stones. Permalink:
https://collections.museumoflondon.org.uk/online/objec
t/143311.html © Museum of London.

The evidence of jewels such as those found in the Cheapside Hoard, in combination
with the fact that the author-practitioner gave the title of Pierrerie (Gemstones) to a series of
processes he clearly associated with glass making, raises the question of whether the
distinctly different values placed today on a mined natural gemstone and one made by
human artifice existed in sixteenth-century Europe. Indeed, there is substantial evidence to
suggest that this difference in perceived value is more of a concern today than it was then.
As explained in other essays in this edition, “counterfeit” materials such as the coral and
jasper in Ms. Fr. 640 were not necessarily intended to deceive; rather, they could delight
their viewers as a virtuosic performance of human artifice. These “counterfeits” were seen
both to imitate the form of the natural thing but also to mimic and give insight into the
processes by which the natural things were formed in nature.

Although many lapidary texts present methods for testing the authenticity of gems,
genuine and imitation jewels were consistently mounted alongside each other in precious
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objects from at least the fifth century, as found in the Carolingian altar of Saint Ambrose
(ca. 800) in Milan (Fig. 5). According to historian Anne-Françoise Cannella, the majority of
medieval reliquaries, book covers, and sumptuous objects housed in church treasuries and
museums show pierrerie (gemstones) and verroterie (glass beads or gems) employed
simultaneously.  Furthermore, a crown worn by the Holy Roman Emperor Charles V
(1500–1558) is recorded as having a counterfeit emerald within each of its thirteen finials, a
fact that was known to him at the time.

Fig. 5. Altar of Saint Ambrose, ca. 800. Basilica of
Saint Ambrose, Milan. This altar features an array of
authentic and imitation stones (primarily doublets and
glass imitations) set in gold. Historian Anne-Françoise
Cannella argues that the co-appearance of naturally
occurring and man-made precious stones on this altar is
not a case of deception or trickery but evidence that
both were seen as equally worthy of display. Photo:
Renato Cerisola.

All this suggests that the perception of the value of authentic and imitation
gemstones in the author-practitioner’s lifetime may not have been as polarized as it is today.
The prophylactic powers associated with jewels were generally associated with color, so, as
suggested by Cannella, it is possible that colored glass was perceived as possessing the
same talismanic and/or medicinal value as a natural stone of the same color.  A well-
colored, lustrous, and translucent glass jewel may have been just as desirable as a natural
stone in representing the power of human art to create something that possessed valuable
properties found in nature, and the knowledge accumulated in producing that object could
be essential in understanding natural processes more generally. A comprehensive study of
jewelry and jeweled objects to test the authenticity of the gemstones used in these objects
might find as many imitation jewels as genuine gemstones. In light of these points, we
might rethink the value we place on the authenticity of materials today, as it may be
hindering our recognition of the significance of imitation and material mimesis in early
modern art making, and it may be preventing us from fully understanding the reception of
art objects in their own time.

1. This is one of several different types of furnaces mentioned in Ms. Fr. 640, including
four de reverberation (reverberatory furnace, fol. 6v), four a vent (fol. 36v), four a
souflets (fol. 67r), Fours de barbiers (fol. 12r), as well as the more generic four,
fourneau, and fornaise.↩︎
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2. On coral, see Maria Alessandra Chessa, “Counterfeit Coral,” in Secrets of Craft and
Nature in Renaissance France. A Digital Critical Edition and English Translation of
BnF Ms. Fr. 640, ed. Making and Knowing Project, et al. (New York: Making and
Knowing Project, 2020),
https://edition640.makingandknowing.org/#/essays/ann_015_sp_15; on jasper, see
Isabella Lores-Chavez, “Imitating Raw Nature,” in Secrets of Craft and Nature in
Renaissance France. A Digital Critical Edition and English Translation of BnF Ms.
Fr. 640, ed. Making and Knowing Project, et al. (New York: Making and Knowing
Project, 2020), https://edition640.makingandknowing.org/#/essays/ann_045_fa_16.↩︎

3. Amy Chang, “What is Esmail in Ms. Fr. 640?” in Secrets of Craft and Nature in
Renaissance France. A Digital Critical Edition and English Translation of BnF Ms.
Fr. 640, ed. Making and Knowing Project, et al. (New York: Making and Knowing
Project, 2020), https://edition640.makingandknowing.org/#/essays/ann_038_sp_16.↩︎

4. His comments about the treatment of amber on fols. 37v, 38r, and 71r, for example,
are detailed and contain specialist knowledge. See also, Angel Jiang, “Polishing and
Engraving Stones,” in Secrets of Craft and Nature in Renaissance France. A Digital
Critical Edition and English Translation of BnF Ms. Fr. 640, ed. Making and
Knowing Project, et al. (New York: Making and Knowing Project, 2020),
https://edition640.makingandknowing.org/#/essays/ann_074_fa_18.↩︎

5. Jean Thuile, Histoire de l’orfèvrerie de Languedoc du XII  au XVIII  siècle
(Montpellier: Causse et Castelnau, 1964–1968), 3:47–48; Sarah Muñoz, “A
Fragmentary Goldsmithing Manuscript from Seventeenth-Century Toulouse,” in
Secrets of Craft and Nature in Renaissance France. A Digital Critical Edition and
English Translation of BnF Ms. Fr. 640, ed. Making and Knowing Project, et al. (New
York: Making and Knowing Project, 2020),
https://edition640.makingandknowing.org/#/essays/ann_315_ie_19; and Colin
Debuiche, “Raymond Masse: un marchand-orfèvre dans l’environnement de l’auteur-
praticien,” in Secrets of Craft and Nature in Renaissance France. A Digital Critical
Edition and English Translation of BnF Ms. Fr. 640, edited by Making and Knowing
Project, et al. (New York: Making and Knowing Project, 2020),
https://edition640.makingandknowing.org/#/essays/ann_313_ie_19.↩︎

6. Ancient texts give instructions on how to add lead, copper, and antimony in differing
proportions to two types of “raw” glass, the making of which is not described. Five
Thousand Years of Glass, ed. Hugh Tait (London: British Museum Press, 2004), 3;
Julian Henderson, Ancient Glass: An Interdisciplinary Exploration (Cambridge:
Cambridge University Press, 2013), 8.↩︎

7. A. Leo Oppenheim, Robert H. Brill, Dan Barag, and Axel Von Saldern, Glass and
Glassmaking in Ancient Mesopotamia: An Edition of the Cuneiform Texts Which
Contain Instructions for Glassmakers with a Catalogue of Surviving Objects
(Corning, NY: The Corning Museum of Glass Press, 1970), 4.↩︎

8. Oppenheim et al., Glass and Glassmaking in Ancient Mesopotamia, 85.↩︎

9. Marjolijn Bol, “Coloring Topaz, Crystal and Moonstone: Factitious Gems and the
Imitation of Art and Nature, 300–1500,” Fakes!? Hoaxes, Counterfeits, and
Deception in Early Modern Science, ed. Marco Beretta, and Maria Conforti
(Sagamore Beach: Watson Publishing International, 2014), 113.↩︎

10. Bol, “Coloring Topaz, Crystal and Moonstone,” 113.↩︎

11. Ahmad Y. Al-Hassan, “An Eighth Century Arabic Treatise on the Colouring of Glass:
Kitab al-Durra al-Maknuna (The Book of the Hidden Pearl) of Jabir Ibn Hayyan (c.
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14. Della Porta, Natural Magick, 178–89.↩︎

15. Hugh Tait, ed., Five Thousand Years of Glass (London: British Museum Press 2004),
163.↩︎

16. Marcantonio Coccio Sabellico, “De Venetae Urbis situ,” in Opera Omnia (Basel:
Johan Hervagius, 1560), quoted in Five Thousand Years of Glass, 163.↩︎
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Sixteenth-Century Treatise on Metals and Metallurgy, trans. and ed. Cyril Stanley
Smith and Martha Teach Gnudi (New York: Dover, 1990), 126.↩︎

18. Dedo von Kerssenbrock-Krosigk, “Introduction,” in Glass of the Alchemists: Lead
Crystal-Gold Ruby 1650–1750, ed. Dedo von Kerssenbrock-Krosigk (Corning, NY:
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20. For an account of our reconstructions, see our essays cited above and our fieldnotes:
Kathryn Kremnitzer and Siddhartha Shah, “FA15 Annotation Plans,” Field Notes,
Making and Knowing Project, last modified December 1, 2018,
http://fieldnotes.makingandknowing.org/mainSpace/Katie%20and%20Siddhartha%20
FA15%20Annotation%20Plans.html; Kathryn Kremnitzer and Siddhartha Shah,
“Imitation Gems – Emerald and Ruby,” Field Notes, Making and Knowing Project,
last modified December 1, 2018,
http://fieldnotes.makingandknowing.org/mainSpace/Imitation%20Gems%20-
%20Emerald%20and%20Ruby.html; and Kathryn Kremnitzer and Siddhartha Shah,
“Imitation Gemstone,” Field Notes, Making and Knowing Project, last modified
December 1, 2018,
http://fieldnotes.makingandknowing.org/mainSpace/imitation%20Gemstone.html.↩︎

21. L. B. Hunt, “The True Story of Purple of Cassius: The Birth of Gold-Based Glass and
Enamel Colours,” Gold Bulletin: The Journal of Gold Science, Technology, and
Applications 9, no. 4 (1976): 134.↩︎

22. Hunt, “The True Story of Purple of Cassius,” 134; Antonio Neri, L’arte vetraria
(Florence: Giunti, 1612), 108–109; Antonio Neri, The Art of Glass, trans. Christopher
Merret (London: Printed by A. W. for Otavian Pulleyn, 1662), 192.↩︎
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23. Werner Loibl, “Itineraries of Glass Innovation: Johann Rudolf Glauber and His
Followers,” in Glass of the Alchemists: Lead Crystal-Gold Ruby 1650–1750, ed.
Dedo von Kerssenbrock-Krosigk (Corning, NY: The Corning Museum of Glass,
2008), 65. See Kremnitzer and Smith, “Imitation Rubies and Failure,”
https://edition640.makingandknowing.org/#/essays/ann_082_fa_15.↩︎

24. The Cheapside Hoard is in the collection of The Museum of the City of London.↩︎

25. Hazel Forsyth, The Cheapside Hoard: London’s Lost Jewels (London: The Museum
of London and Philip Wilson Publishers, 2013), 74. The uncertainty about the
composition of the imitation emerald suggests that thorough tests have not been
conducted on the jewel. Forsyth’s hypothesis about the materials used to produce the
emerald seem to be based on Neri’s ingredients for an emerald in The Art of Glass
(1612). See a discussion of Neri’s recipes in Shah, “Imitation Emeralds,”
https://edition640.makingandknowing.org/#/essays/ann_081_fa_15.↩︎

26. See Lores-Chavez, “Imitating Raw Nature,”
https://edition640.makingandknowing.org/#/essays/ann_045_fa_16.↩︎

27. Anne-Françoise Cannella, Gemmes, verre coloré, fausses pierres précieuses au
Moyen Âge (Geneva: Diffusion, 2006), 115–16. In describing the emergence and
development of cloisonné from the fifth to the seventh century, Cannella differentiates
between pierrerie (gemstones) and verroterie (glass beads or imitation jewels). “Déjà
connu aux V–VIe siècles, l’art du cloisonnage, de l’incrustation des pierreries et des
verroteries sur le métal se développe au VIIe siècle.”↩︎

28. Cannella, Gemmes, 116.↩︎

29. Cannella, Gemmes, 120. Evidence suggests that this equivalence in value was
established in Babylonian texts about stones, which typically do not make a
distinction between what we would see as natural and artificial stones, perhaps
understanding them as today we understand “chemically identical” substances such as
cinnabar and vermilion (mercury sulfide). Thus, at the dawn of a written corpus on
stones and their imitation, the same words were used for natural and human made
stones. See Anastasia Amrhein, Claire Fitzgerald, and Elizabeth Knott, eds., A Wonder
to Behold: Craftsmanship and the Creation of Babylon’s Ishtar Gate (Princeton:
Princeton University Press, 2019). Whether this equivalence between artificial and
natural stones was then transmitted via the very long-lasting written corpus of glass
recipes bears further investigation.↩︎

Bibliography

Al-Hassan, Ahmad Y. “An Eighth Century Arabic Treatise on the Colouring of Glass: Kitab
al-Durra al-Maknuna (The Book of the Hidden Pearl) of Jabir Ibn Hayyan (c. 721–c. 815).”
Arabic Sciences and Philosophy 19 (2009): 121–56.

Amrhein, Anastasia, Claire Fitzgerald, and Elizabeth Knott, eds. A Wonder to Behold:
Craftsmanship and the Creation of Babylon’s Ishtar Gate. Princeton: Princeton University
Press, 2019.

Balbiani, Laura. “La Ricezione delle Magia Naturalis di Giovan Battista della Porta.
Cultura e Scienza dall’Italia all’Europa.” Bruniani & Campanelliana 5, no. 2 (1999): 277–
303.

Beretta, Marco, and Maria Conforti, eds. Fakes!? Hoaxes, Counterfeits, and Deception in
Early Modern Science. Sagamore Beach: Watson Publishing International, 2014.

https://edition640.makingandknowing.org/#/essays/ann_082_fa_15
https://edition640.makingandknowing.org/#/essays/ann_081_fa_15
https://edition640.makingandknowing.org/#/essays/ann_045_fa_16


Biringuccio, Vannoccio. The Pirotechnia of Vannoccio Biringuccio. The Classic Sixteenth-
Century Treatise on Metals and Metallurgy. Translated and edited by Cyril Stanley Smith
and Martha Teach Gnudi. New York: Dover, 1990.

Bol, Marjoljin. “Coloring Topaz, Crystal and Moonstone: Factitious Gems and the Imitation
of Art and Nature, 300–1500.” In Fakes!? Hoaxes, Counterfeits, and Deceptions in Early
Modern Science, edited by Marco Beretta and Maria Conforti, 108–29. Sagamore Beach:
Science History Publications, 2014.

Caley, Earle Radcliffe, trans. The Leyden and Stockholm Papyri: Greco-Egyptian Chemical
Documents from the Early 4  Century AD. Edited by William B. Jensen. Cincinnati: The
Oesper Collections, University of Cincinnati, 2008.

Cannella, Anne-Françoise. Gemmes, verre coloré, fausses pierres précieuses au Moyen Âge.
Geneva: Diffusion, 2006.

Chang, Amy. “What is Esmail in Ms. Fr. 640?” In Secrets of Craft and Nature in
Renaissance France. A Digital Critical Edition and English Translation of BnF Ms. Fr. 640,
edited by Making and Knowing Project, Pamela H. Smith, Naomi Rosenkranz, Tianna
Helena Uchacz, Tillmann Taape, Clément Godbarge, Sophie Pitman, Jenny Boulboullé, Joel
Klein, Donna Bilak, Marc Smith, and Terry Catapano. New York: Making and Knowing
Project, 2020. https://edition640.makingandknowing.org/#/essays/ann_038_sp_16.

Chessa, Maria Alessandra. “Counterfeit Coral.” In Secrets of Craft and Nature in
Renaissance France. A Digital Critical Edition and English Translation of BnF Ms. Fr. 640,
edited by Making and Knowing Project, Pamela H. Smith, Naomi Rosenkranz, Tianna
Helena Uchacz, Tillmann Taape, Clément Godbarge, Sophie Pitman, Jenny Boulboullé, Joel
Klein, Donna Bilak, Marc Smith, and Terry Catapano. New York: Making and Knowing
Project, 2020. https://edition640.makingandknowing.org/#/essays/ann_015_sp_15.

Cotgrave, Randle. A Dictionarie of the French and English Tongues. London: Adam Islip,
1611. Online. http://www.pbm.com/~lindahl/cotgrave/.

Debuiche, Colin. “Raymond Masse: un marchand-orfèvre dans l’environnement de l’auteur-
praticien.” In Secrets of Craft and Nature in Renaissance France. A Digital Critical Edition
and English Translation of BnF Ms. Fr. 640, edited by Making and Knowing Project,
Pamela H. Smith, Naomi Rosenkranz, Tianna Helena Uchacz, Tillmann Taape, Clément
Godbarge, Sophie Pitman, Jenny Boulboullé, Joel Klein, Donna Bilak, Marc Smith, and
Terry Catapano. New York: Making and Knowing Project, 2020.
https://edition640.makingandknowing.org/#/essays/ann_313_ie_19.

Engle, Paul. “Depicting Alchemy: Illustrations from Antonio Neri’s 1599 Manuscript.” In
Glass of the Alchemists: Lead Crystal-Gold Ruby 1650–1750, edited by Dedo von
Kerrsenbrock-Krosigk, 49–61. Corning, NY: The Corning Museum of Glass, 2008.

Forsyth, Hazel. The Cheapside Hoard: London’s Lost Jewels. London: The Museum of
London and Philip Wilson Publishers, 2013.

Henderson, Julian. Ancient Glass: An Interdisciplinary Exploration. Cambridge: Cambridge
University Press, 2013.

Hunt, L. B. “The True Story of Purple of Cassius: The Birth of Gold-Based Glass and
Enamel Colours.” Gold Bulletin: The Journal of Gold Science, Technology, and
Applications 9, no. 4 (1976): 134–39. http://dx.doi.org/10.1007/BF03215423.

Jiang, Angel. “Polishing and Engraving Stones.” In Secrets of Craft and Nature in
Renaissance France. A Digital Critical Edition and English Translation of BnF Ms. Fr. 640,
edited by Making and Knowing Project, Pamela H. Smith, Naomi Rosenkranz, Tianna
Helena Uchacz, Tillmann Taape, Clément Godbarge, Sophie Pitman, Jenny Boulboullé, Joel
Klein, Donna Bilak, Marc Smith, and Terry Catapano. New York: Making and Knowing
Project, 2020. https://edition640.makingandknowing.org/#/essays/ann_074_fa_18.

th

https://edition640.makingandknowing.org/#/essays/ann_038_sp_16
https://edition640.makingandknowing.org/#/essays/ann_015_sp_15
http://www.pbm.com/~lindahl/cotgrave/
https://edition640.makingandknowing.org/#/essays/ann_313_ie_19
http://dx.doi.org/10.1007/BF03215423
https://edition640.makingandknowing.org/#/essays/ann_074_fa_18


Kammerling, Robert C., John I. Koivula, Robert E. Kane, Patricia Maddison, James E.
Shigley, and Emmanuel Fritsch. “Fracture Filing of Emeralds: Opticon and Traditional
‘Oils.’” Gems and Geology 27, no. 2 (1991): 70–85.

Kremnitzer, Kathryn, and Pamela H. Smith. “Imitation Rubies and Failure in Ms. Fr. 640.”
In Secrets of Craft and Nature in Renaissance France. A Digital Critical Edition and
English Translation of BnF Ms. Fr. 640, edited by Making and Knowing Project, Pamela H.
Smith, Naomi Rosenkranz, Tianna Helena Uchacz, Tillmann Taape, Clément Godbarge,
Sophie Pitman, Jenny Boulboullé, Joel Klein, Donna Bilak, Marc Smith, and Terry
Catapano. New York: Making and Knowing Project, 2020.
https://edition640.makingandknowing.org/#/essays/ann_082_fa_15.

Kremnitzer, Kathryn, and Siddhartha Shah. “FA15 Annotation Plans.” Field Notes. Making
and Knowing Project. Last modified December 1, 2018.
http://fieldnotes.makingandknowing.org/mainSpace/Katie%20and%20Siddhartha%20FA15
%20Annotation%20Plans.html.

Kremnitzer, Kathryn, and Siddhartha Shah. “Imitation Gems – Emerald and Ruby.” Field
Notes, Making and Knowing Project. Last modified December 1, 2018.
http://fieldnotes.makingandknowing.org/mainSpace/Imitation%20Gems%20-
%20Emerald%20and%20Ruby.html.

Kremnitzer, Kathryn, and Siddhartha Shah. “Imitation Gemstone.” Field Notes. Making and
Knowing Project. Last modified December 1, 2018.
http://fieldnotes.makingandknowing.org/mainSpace/imitation%20Gemstone.html.

Loibl, Werner. “Itineraries of Glass Innovation: Johann Rudolf Glauber and His Followers.”
In Glass of the Alchemists: Lead Crystal-Gold Ruby, 1650–1750, edited by Dedo von
Kerssenbrock-Krosigk, 64–73. Corning, NY: Corning Museum of Glass, 2008.

Lores-Chavez, Isabella. “Imitating Raw Nature.” In Secrets of Craft and Nature in
Renaissance France. A Digital Critical Edition and English Translation of BnF Ms. Fr. 640,
edited by Making and Knowing Project, Pamela H. Smith, Naomi Rosenkranz, Tianna
Helena Uchacz, Tillmann Taape, Clément Godbarge, Sophie Pitman, Jenny Boulboullé, Joel
Klein, Donna Bilak, Marc Smith, and Terry Catapano. New York: Making and Knowing
Project, 2020. https://edition640.makingandknowing.org/#/essays/ann_045_fa_16.

Merrifield, Mary P. Medieval and Renaissance Treatises on the Arts of Painting: Original
Texts with English Translations. Mineola, NY: Dover, 1999.

Muñoz, Sarah. “A Fragmentary Goldsmithing Manuscript from Seventeenth-Century
Toulouse.” In Secrets of Craft and Nature in Renaissance France. A Digital Critical Edition
and English Translation of BnF Ms. Fr. 640, edited by Making and Knowing Project,
Pamela H. Smith, Naomi Rosenkranz, Tianna Helena Uchacz, Tillmann Taape, Clément
Godbarge, Sophie Pitman, Jenny Boulboullé, Joel Klein, Donna Bilak, Marc Smith, and
Terry Catapano. New York: Making and Knowing Project, 2020.
https://edition640.makingandknowing.org/#/essays/ann_315_ie_19.

Neri, Antonio. L’ arte vetraria. Florence: Giunti, 1612.

Neri, Antonio. The Art of Glass, translated by C[hristopher] M[errett]. London: Printed by
A. W. for Otavian Pulleyn, 1662.

Oppenheim, A. Leo, Robert H. Brill, Dan Barag, and Axel Von Saldern. Glass and
Glassmaking in Ancient Mesopotamia: An Edition of the Cuneiform Texts Which Contain
Instructions for Glassmakers with a Catalogue of Surviving Objects. Corning, NY: The
Corning Museum of Glass Press, 1970.

Pliny. Natural History, Volume X: Books 36–37, translated by D. E. Eichholz. Loeb
Classical Library 419. Cambridge, MA: Harvard University Press, 1962.

https://edition640.makingandknowing.org/#/essays/ann_082_fa_15
http://fieldnotes.makingandknowing.org/mainSpace/Katie%20and%20Siddhartha%20FA15%20Annotation%20Plans.html
http://fieldnotes.makingandknowing.org/mainSpace/Katie%20and%20Siddhartha%20FA15%20Annotation%20Plans.html
http://fieldnotes.makingandknowing.org/mainSpace/Imitation%20Gems%20-%20Emerald%20and%20Ruby.html
http://fieldnotes.makingandknowing.org/mainSpace/Imitation%20Gems%20-%20Emerald%20and%20Ruby.html
http://fieldnotes.makingandknowing.org/mainSpace/imitation%20Gemstone.html
https://edition640.makingandknowing.org/#/essays/ann_045_fa_16
https://edition640.makingandknowing.org/#/essays/ann_315_ie_19


Porta, Giambattista della. Natural Magick. London: Printed for Thomas Young, and Samuel
Speed, 1659. Facsimile reprint. New York: Basic Books, 1957.

Royce-Roll, Donald. “The Importance of Two Twelfth-Century Glass Texts, Theophilus’
‘De diversis artibus’ and Eraclius’ ‘De coloribus et artibus romanorum,’ for Understanding
the Technology and the Colors of Romanesque Stained Glass.” PhD diss., Cornell
University, 1988.

Shah, Siddhartha. “Imitation Emeralds.” In Secrets of Craft and Nature in Renaissance
France. A Digital Critical Edition and English Translation of BnF Ms. Fr. 640, edited by
Making and Knowing Project, Pamela H. Smith, Naomi Rosenkranz, Tianna Helena
Uchacz, Tillmann Taape, Clément Godbarge, Sophie Pitman, Jenny Boulboullé, Joel Klein,
Donna Bilak, Marc Smith, and Terry Catapano. New York: Making and Knowing Project,
2020. https://edition640.makingandknowing.org/#/essays/ann_081_fa_15.

Stuart, James. Stuart Royal Proclamations, edited by James F. Larkin and Paul L. Hughes.
Vol. 1: Royal Proclamations of King James I, 1603–1625. Oxford: Oxford University Press,
1973. Oxford Scholarly Editions Online. Accessed December 3, 2015.

Tait, Hugh, ed. Five Thousand Years of Glass. London: British Museum Press, 2004.

Thuile, Jean. Histoire de l’orfèvrerie de Languedoc du XII  au XVIII  siècle. Vol. 3.
Montpellier: Causse et Castelnau, 1964–1968.

Von Kerssenbrock-Krosigk, Dedo, ed. Glass of the Alchemists: Lead Crystal-Gold Ruby,
1650–1750. Corning, NY: Corning Museum of Glass, 2008.

    Making and Knowing Project. Licensed under CC BY-NC-SA 4.0

Columbia Logo Center Logo

Privacy Notice | Disability Services | Non-Discrimination

DOI:https://doi.org/10.7916/78yt-2v41

e e

https://edition640.makingandknowing.org/#/essays/ann_081_fa_15
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://cuit.columbia.edu/privacy-notice
http://health.columbia.edu/disability-services
http://eoaa.columbia.edu/columbia-university-non-discrimination-statement-and-policy
https://doi.org/10.7916/78yt-2v41

