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Abstract 

A survey of table glass at Louisbourg reveals that the 
French used table wares made of at least five different 
metals (in addition to such English pieces as might have 
been owned by French inhabitants). The five classes of 
metal found were: common green or verre fougère metal; 
common clear or cristallin glass; a crizzléd metal; a clear 
potash-lime or Bohemian-style metal, and a clear metal with 
significant lead content - demi-lead crystal. 
Stylistically, forms found in the first two metals and the 
demi-lead crystal seem largely Venetian, while the forms in 
crizzled metal compare closely to Germanic forms in the 
Bohemian crystal metal. All the metals except demi-lead 
crystal were quite probably manufactured in France in the 
early to mid-18th century. 

Submitted for publication 1974, by Paul McNally, Queen's 
University, Kingston. 
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Introduction 

This report identifies and classifies much of the 
18th-century French table glass, especially drinking 
glasses, in the Fortress of Louisbourg archaeological 
collection. Time has not permitted a systematic analysis of 
the collection in correlation with excavation contexts, for 
the collection and the site are very large. However, an 
attempt has been made to identify the glass which was in use 
in the French occupation periods (1713-45 and 1750-58); to 
determine its technological and stylistic origin, and to 
establish classifications which suggest hypotheses of 
chronology and attribution to be tested in further analysis 
of the collection. Offering as it does a large and various 
number of objects representative of different social classes 
in the 18th-century fortified town, the Louisbourg 
collection provides an excellent opportunity for the 
intensive study of 18th-century glass products made in 
France or imported to be used in French households. 

The table glass artifacts recovered in the course of 
excavations at Louisbourg are not only numerous but also 
diverse in style and origin. English glass from the second 
and third quarters of the 18th century is well represented 
and there is a considerable sampling of Bohemian and German 
glass from about the same period, although mostly of 
export quality. A number of other items may be of Belgian 
or Spanish origin and there is a large quantity of French 
wares, dating from the second decade of the 18th century up 
until 1758. 

Just how large is the collection of French glass is 
hard to determine because there are several critical 
difficulties in identification. Literature on the subject 
is scanty, probably because collectors and antiquarians have 
never taken much interest in 18th-century French glass, 
perhaps taking their cue from the early authority on 
European glass, Robert Schmidt, who wrote that France was 
entirely dependent on imports for fine glass during the 18th 
century (Schmidt 1912: 376). This implies two features of 
any collection of French glass from the period: first, that 
there is little distinction to" the domestic products, which 
tended to be imitative of the styles and techniques of other 
nations, and second, that it will be difficult to 
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distinguish between imports and domestic products. The 
French industry certainly was derivative, for it copied 
styles, techniques and glass formulae first from Venice and 
later from the Bohemian and English industries. At times 
the state actively encouraged recruitment of skilled workers 
from other nations, or favoured patentees who promised to 
duplicate foreign crystal (Scoville 1968: 127). Of course, 
the degree and the kind of active imitation varied from time 
to time and from region to region. For example, in the 17th 
century the only major foreign influence was Venetian and 
in the 18th century this influence apparently remained 
strongest in the south of France, while the industry of the 
northeast was increasingly oriented toward Bohemian styles 
and technology (Scoville 1968: 22). Also, there were 
certainly imports, from Germany and England especially (Bosc 
d'Antic 1780: 60-1). Louisbourg itself traded with New 
England. Thus it cannot be assumed that glass found in 
French excavation contexts is French, but nor can it be 
assumed that an object of, say, Bohemian style is in fact 
Bohemian. 

If such difficulties of attribution raise problems for 
the archaeologist at Louisbourg, the Louisbourg collection 
is of considerable assistance in any effort to solve the 
difficulties themselves. Since the English had no reason to 
bring considerable quantities of non-English glass to 
Louisbourg during their two periods of occupation (1745-48 
and 1758-68), it is clear that almost all of the non-English 
glass recovered in the course of archaeological 
investigations belonged to French inhabitants (along with 
goodly quantities of the English glass). (Excavations at 
contemporary English sites, such as Fort Beauséjour in New 
Brunswick and Fort Amherst in Prince Edward Island, have 
disclosed that the English used English table glass more or 
less exclusively.) In consequence, it is possible to 
outline in some detail the styles, forms and even the 
quantities of the glass used by an assortment of French 
people in the periods 1713-45 and 1749-58. The years 
represented are of particular and considerable importance if 
we are to address the difficulty of French attribution of 
glass in the 18th century, for they include the tail end of 
the Venetian style's popularity; the brief ascendency of an 
indigenous tradition, so-called "verre fougère"; and the 
beginning of large-scale importation of both German-Bohemian 
and English glass, with subsequent establishment of crystal 
manufactories designed to duplicate these imported products. 
In short, the Louisbourg collection provides evidence for a 
fairly thorough classification of, if not French glass, 
glass used by the French in the four decades preceding the 
collapse of New France, and for tentative definition of the 
chronological progression of the phases just described. 

Before embarking on a discussion of the Louisbourg 
glass, it is necessary briefly to review the main crystal 
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glass traditions in Europe and briefly to survey both modern 
scholarship and historic treatises on the subject of 
18th-century French glass. 
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Glass Compositions 

Glasses are formed by the fusion of silica with a fluxing 
oxide - sodium oxide or potassium oxide - and at least one 
stabilizing oxide - such as lime (calcium oxide), lead 
oxide, magnesium oxide or aluminium oxide (Peddle 1927: 
74-5). The fluxing oxide is needed because it drastically 
reduces the fusing temperature of the silicate. A 
stabilizing oxide is necessary because unless one is 
included the resulting glass is soluble in water and very 
unstable, and stabilizing oxides enhance the working 
properties of glass by lowering its melting temperature 
still further and extending its viscosity range (or working 
time) by varying amounts. Modern glasses are normally 
classified according to their primary stabilizing oxide, so 
that one simply speaks of lime glass or lead glass, or other 
of the many different glasses with different properties for 
different applications (Peddle 1927: 75). 

Historically, the majority of glass has been lime 
glass, of alkali-lime-silica composition. Until a chemical 
process of deriving soda from common salt was developed in 
1787 (the LeBlanc process) (Douglas and Frank 1972: 23), the 
alkali was normally in carbonate form, soda or potash 
obtained from the sea or the forest: in some glassmaking 
areas, the industry would rely on soda from the lixiviated 
ashes of seaweed; in regions where forest was plentiful, 
wood and bracken ashes provided potash (Hodkin and Cousen 
1925: 5). Soda and potash could be used in combination as a 
flux. The stabilizing agent, excepting fortuitous 
impurities which fortunately acted as stabilizers, was 
almost always lime until the late 17th century, after which 
some glass was made using lead oxide. 

With crudely refined batch materials, the simple mixing 
and firing of alkali, lime and sand allowed fabrication of 
common or bottle glass, normally discoloured green because 
of the presence of iron. It was desirable to make clear 
glass as an imitation of rock crystal: indeed, clear glass 
was and is called "crystal" (Perrot 1962). Making clear 
glass, however, was a much more deliberate and complicated 
procedure than making common glass. The batch ingredients 
had to be carefully selected and refined for purity and an 
appropriate quantity of decolouriser had to be added. The 
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decolouriser was a metallic oxide, usually manganese, which 
coloured the glass toward the red end of the spectrum, 
simply cancelling out the green tint which was normally 
present because of iron oxide (Peddle 1927: 153). 

Although glassmakers were not chemically very 
sophisticated until the 19th century, it is possible to 
discuss the properties of certain different metals because 
historic glassmakers tended to adhere closely to whatever 
formula was successful for them (see Bosc d'Antic 1780: 122; 
Angus-Butterworth 1948: 43): in consequence, entire national 
industries produced crystal of as nearly uniform composition 
as the consistency of batch materials permitted. The first 
post-medieval clear glass, Italian crystal, was perfected in 
Venice and used soda for its alkali, presumably because 
seaweed, such as Spanish barilla, was more readily available 
to Venice and Altare than forest products. By the 17th 
century, Italian crystal was imitated in various European 
countries. In Bohemia, rock crystal engravers at the 
beginning of the 17th century tried their hand at artificial 
crystal: although these efforts were successful, it was 
found that the material was not suitable for thick-walled 
vessels which gave liberty to the engraver and cutter. 
Consequently a new potash-lime-silica crystal, using the 
forest products near to hand, was perfected about 1670 
(Hettes 1958: 18) and this became the standard crystal of 
the Bohemian and then an imitative Bohemian-style industry 
during the 18th century. Just slightly later - probably 
perfected during the late 1670s - was the Englishman 
Ravenscroft's glass of lead (Thorpe 1969: 116ff), a crystal 
of potash-lead-silica composition. This metal was the usual 
medium for English table glass during the 18th century and 
in the course of the 19th century came to be accepted as the 
standard of crystal ware for the bourgeois table. 

These three crystal metals, two lime glasses and one 
lead glass, had different properties which either caused or 
made possible the most fundamental stylistic distinctions in 
18th-century glass. The different virtues of the metals are 
sometimes described with patriotic ebullience, but their 
properties can be empirically recited, at least on a 
comparative basis. The major contrast is between the 
properties of lead glasses and lime glasses. Substituting 
lead for lime lowers the melting point of the metal about 
200° F, and since a very hot mass dissipates heat at a 
greater rate than a relatively cooler one, this change means 
a longer viscosity range for lead glass (Elville 1951: 37). 
Substituting lead for lime sharply increases the specific 
weight of the metal and the refractive power is accordingly 
increased (Angus-Butterworth 1948: 37). Finally, lead glass 
is "softer than lime glass and can be cut and polished more 
readily" (Hodkin and Cousen 1925: 103). 

The differences between glasses utilizing different 
fluxing alkalis are more subtle, but most investigators 
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agree that potash makes a more colourless glass than soda 
because it reduces the effectiveness of colouring oxides 
(Angus-Butterworth 1948: 35; Hodkin and Cousen 1925: 103). 
This of course pertains to both lime and lead glasses: 
English lead crystal used a potash flux, as did Bohemian 
lime crystal, while Italian crystal was fluxed with soda. 
In comparing the two main species of lime glass, viscosity 
seems to be the main feature of further interest. The 
viscosity range of all lime glasses tends to be short (as 
compared to lead glasses), and both alkaline oxides increase 
fluidity and extend the viscosity range, but sodium more so 
than potassium oxides: hence, the viscosity of potash 
glasses is generally higher than that of soda glasses (Morey 
1936: 551). The property of greater viscosity leads to a 
thick-walled vessel, an essential feature of Bohemian 
crystal (Vavra 1954: 137). However, the effect is variable 
since the proportion of lime to alkali can be varied: a 
reduction in alkali and corresponding increase in lime not 
only decreases viscosity range but also creates a glass 
which stiffens rapidly when it chills, a useful attribute in 
extensive hand manipulation (Hodkin and Cousen 1925: 100). 
Comparisons of the hardnesses of soda-lime and potash-lime 
glasses seem inconclusive and contradictory, but on the 
whole potash glass is apparently harder and also lower in 
density and refractive index than soda glass (Hodkin and 
Cousen 1925: 25, 94, 96). 

While the glass industries of the three major 
glassmaking nations adhered quite consistently to these 
different kinds of crystal metal, the French industry made 
much common, green-tinted glass and much glass imitating the 
popular and famous foreign crystals. This topic is best 
introduced by surveying the literature of modern scholarship 
on 18th-century French glass. 
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Recent Research: A Survey 

The most complete and rewarding classification of 
18th-century French drinking glasses is James Barrelet's "La 
verre à boire en France au XVIIie siècle" (1957; see 
also 1953). Barrelet defines two major categories of 
drinking glasses based on style and metal. Using 
18th-century paintings for the bulk of his evidence, he 
notes that during the first half of the century, thinly 
blown glasses, in metal which is always coloured, usually 
green, are not only common but quite exclusively in vogue. 
These are indigenous verre fougère wares, the name implying 
that they were made from a mixture of sand and potash 
derived from the ashes of ferns. These were blown in 
simplified Venetian styles. Elsewhere Barrelet (1953: 97) 
has distinguished between "la gobeleterie de luxe et la 
gobeleterie commune," and suggested that the former, the 
makers of fine wares, were virtually incapacitated by 
indecision in the first half of the 18th century, torn 
between the waning fashion for Venetian glass and the 
divisive, growing influences of Bohemian and English metal 
and styles. Into the vacuum came the common and formerly 
disdained fougère glasses and they captured the market for 
all social classes until the middle of the century (Barrelet 
1957: 103-4). While the Venetian-style industry in France 
had lost its importance by the 18th century, so that its 
products are rarely seen in paintings, its logical 
successor, a Bohemian-style industry, did not really gain a 
foothold in France until quite late, the second half of the 
18th century (Barrelet 1953: 103, 105). The second major 
classification of glasses defined by Barrelet, then, is 
restricted to the second half of the century. He calls 
these "verres blancs massifs" and they are made of clear 
glass, more thickly blown than verre fougère and in forms 
imitated from the English and the Bohemians (Barrelet 1957). 
(Actual English lead crystal was not successfully 
manufactured in France until at least the 1770s [Charleston 
1959: 159; Barrelet 1953: 107-9; Scoville 1968: 23].) 

Applying these fundamental distinctions of form and 
material to available glasses, Barrelet is able to establish 
a neat chronological division at mid-century for all but a 
few glasses which demonstrate characteristics of both 
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styles. To accommodate these, he turns to a manuscript of 
the second half of the 18th century which describes the 
French glass industry and which states that two different 
qualities of drinking glasses were made (Barrelet 1957: 
113): one in clear class, composed with "salin," potash 
derived from vegetable ashes; the other made with Spanish 
soda. Conjecturing that the second kind of glass, which the 
document names "pivette," is the descendant of the fougère 
tradition, Barrelet defines a third class of French glasses, 
chronologically limited to the second half of the 18th 
century, entitled "verres fougère ou pivette." 

A second work of essential interest is Warren 
Scoville's Capitalism and French Glassmaking, 1640-1789 
(1968). Scoville has not related his study to the extant 
products of the glassworks, but nonetheless he suggests 
important distinctions between different manufactories, 
important trends in the technical evolution of the industry, 
and also significant ways in which differentiations cannot 
be made because of the nature of the industry. Thus it is 
possible loosely to categorize "grosses" and "petites 
verreries": the former made coarse glass for windowpanes and 
bottles while the latter made drinking glasses and other 
objects for table use: however, a so-called petite verrerie 
probably made its drinking glasses in both common and 
crystal metal (Scoville 1968: 8, 14, n. 1; 18). Scoville 
agrees that Venetian crystal rapidly lost popularity, but 
finds the strong influence of Bohemian glass much earlier 
than Barrelet suggests: 

Most entrepreneurs who set up furnaces for 
white glass after 1700 used German and Bohemian 
techniques....There is reason to believe that 
nearly all the fine glass melted in 
Northeastern France in the early seventeenth 
and throughout the eighteenth centuries 
resembled other crystal more closely than it 
did Italian. Manufacturers there mixed potash 
with their sand instead of soda, and copied the 
techniques employed in German and Bohemian 
glasshouses (Scoville 1968: 22-3). 

Obviously, such suggestions have implications for any 
typology of French glass based on the quality of metal and 
its effect on style. If common and crystal glass might be 
made in the same glasshouse by the same artisans, it is not 
reasonable to expect the styles and forms to be different, 
except inasmuch as the material being worked demanded 
differences - and Scoville (1968: 18) contends that the 
metal differed only in the purity of constituents and the 
introduction of decolourisers. Again, if glassmakers 
emulated Bohemian technology, it is probable that they 
emulated Bohemian styles as well. 

Finally, on at least one major point of categorization 
we are indebted to Robert Charleston's work (1952a, 1952b, 
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1952c). He distinguished a crizzled metal "which takes on 
an increasingly pinkish tinge as the decay grows worse" as 
one of the features of a characteristically French glass 
originating in central or western France in the middle of 
the 18th century (1952c: 15-7). In addition, Charleston 
reinforces Scoville's observation that glasshouses in the 
north of France tended to make German or English styles of 
glass, adding that there was a close correspondence between 
glass styles from southern France and from Northern Spain, 
almost always in emerald-green metal (1952a: 253). 

The studies thus summarized are unanimous in their 
suggestion that correspondence between metal types and 
vessel forms - in general between material and style - has 
either chronological or regional significance, or possibly 
both, and will of necessity be the basis for any 
classification of French glass of the 18th century. These 
features may best be approached by examining the names and 
descriptions used for different kinds of glass during the 
period itself . 
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Some Contemporary Sources 

Classifications of glass were provided in two major 
contemporary French documents which discuss the state of the 
art, at least one of which addresses itself candidly to the 
shortcomings of the French industry. The latter was Paul 
Bosc d'Antic's prize-winning 1760 memorial to the Académie 
Royale des Sciences (published in the 1780 Oeuvres). The 
Academy had offered a prize to the memorialist who could 
best outline ways to bring the French glass industry to 
perfection. The other important contemporary text is 
Diderot and d'Alembert's famous Encyclopédie, ou 
Dictionnaire raisonné, which appeared over the years 
1751-80, with articles of particular relevance to glass 
falling in Volumes 4, 7 and 17, published in 1754, 1757 and 
1765 respectively. The dates of these works are happily 
coincident with the end of the last French occupation at 
Louisbourg and suggest that we may gain a useful view of the 
advances and retardations of the industry during the crucial 
middle years of the century. A third document, which will 
be useful in providing a non-expert, mercantile view of the 
glass products available in France in 1731, is a list 
compiled by the Chambre de Commerce de la Rochelle entitled 
"Etat des marchandise dont on demande le prix actuele" 
(Canada. Public Archives [hereafter cited as PAC], MG6, B3, 
p. 7360) . 

In 1760 Bosc d'Antic wrote (1780: 62-3) that there were 
four kinds of glass made in France: bottle glass, common 
green glass called "chambourin," fine clear glass and 
crystal; however, fine clear glass from France would 
scarcely pass for common glass from Germany and French 
crystal would scarcely pass for foreign clear glass. The 
same distinction between crystal and clear glass is found in 
1765 in Diderot (Encyclopédie 1966, 17: 155), where there is 
suggested a composition which would not give a beautiful 
crystal, but would give a beautiful clear glass. The La 
Rochelle price list suggests that most specialized objects -
from candlesticks to water jugs, from holy-water basins to 
table buckets (wineglass coolers?) - along with carafes and 
drinking glasses, were available in crystal. Listed 
entirely separately, however, are drinking glasses of two 


