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Glassmaking Tests at Early Jamestown? Some New Thoughts and Data’
[This “footnote” will be unnumbered, and the other footnotes renumbered.]

Early prospection efforts in North America relied heavily on the use of crucibles to test
suspected valuable minerals for potential exploitation. This process, which is well known for metal
ores, has also been proposed for glassmaking at colonial Jamestown. Here, we revisit a recent
publication suggesting that certain Hessian crucibles from the site bore evidence for these
glassmaking tests, and present new data on crucible operations at the site. We argue that the
evidence is more consistent with testing ores for their precious metal content than with
glassmaking. Despite this, the historical evidence for glassmaking tests in this early period remains
strong, and further research may well identify its material remains.

Jamestown

The foundation of Jamestown in the spring of 1607 marked the first permanent English
settlement in America and was driven by the expectation of great profit promised by the new and
unspoiled land of Virginia. Besides the quest for precious metals and the hope of finding a cross-
continental waterway that would provide access to the riches of the East, glassmaking was a major
aim of the settlers because glass was at that time imported to England in large quantities and at great
expense; the possibility of starting a glassmaking industry with local raw materials offered an
opportunity to boost English production. Jamestown glass production has received some attention
over the last decades, starting from the information that a “tryal of glasse” was made during the
initial months of activity.? Unfortunately, nothing else is known about this glass except that it was
shipped to London, presumably to be checked. During excavations of James Fort, the initial
settlement of the Jamestown colonists, a large assemblage of workshop-related artifacts was
unearthed from pre-1610 contexts. For the most part, these are triangular crucibles of the Hessian
type, and while many of them display clear traces of metallurgical activity,* some were interpreted
as glassmaking vessels.®
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In a recent paper, J. Victor Owen and two co-authors presented the results of their analytical
study of a number of such suspected glass-related materials.® Besides fragments of glass cullet with
a European composition that were probably brought to Virginia, they discuss three samples of
glassy residues stuck to crucibles. (One additional sample of the same type had previously been
published by Robert Brill.”) They appear dark green to black and were interpreted as remnants of
glassmaking experiments using local raw materials such as beech and kelp ashes, local sand, and
possibly oyster shells for lime. The rather unusual composition of the crucible residues—with
elevated levels of alumina, boron, and antimony oxide, among others—is understood as indicating
attempts to adapt European recipes to the new natural environment of Virginia.

This note reviews the evidence for glassmaking at early Jamestown in light of new data
from the analysis of three more crucible fragments of the same type as those mentioned above.

The Crucibles

The three samples presented here are fragments of Hessian crucibles containing a black
glassy residue and closely resembling the ones studied by Owen and his colleagues (Fig. 1).
Macroscopically, they seem to lack unquestionable signs of metallurgical activity, such as metal
droplets and the green discoloration typical of copper corrosion. The chemical composition and
microstructural makeup of small cross sections were studied with a scanning electron microscope
with an energy-dispersive X-ray spectrometer (SEM-EDS), yielding data compatible with those
published earlier by Brill and by Owen and his co-authors.
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FIG. 1.

The glassy matrices of the residues contain numerous grains of partly dissolved feldspars
(Fig. 2), whose presence is responsible for the high levels of alumina as well as a significant amount
of the soda and/or potash detected (Table 1). In one case (JR392A), a peculiar type of lead-bearing
feldspar goes together with an enrichment of lead oxide in the glassy phase, and with the formation
of small metallic droplets within the original crystals (Fig.3). These are made of lead, with
occasional minor guantities of antimony, nickel, and arsenic, as well as some sulfur, a pattern of
impurities that was also found in some of the ores assayed at the site and discussed elsewhere.?
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These results are consistent with those reported by Owen and his colleagues, indicating that the
same operation was being carried out in the crucibles discussed in this note.
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FIG. 2.
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FIG. 3.
Glassmaking or Metal Testing?

We argue that trials of glassmaking would have been rooted in contemporaneous European
practice, using either wood ash or the ashes of alkali-rich plants such as kelp. The former would
have resulted in glass rich in calcium oxide, potash, and phosphate, while the latter would have
provided a soda-rich glass.® By contrast, the mixed-alkali, alumina-rich but lime- and phosphate-
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poor composition observed here is more consistent with the presence of feldspar as one of the main
raw materials.!® Particularly noteworthy is the absence of significant amounts of lime in the
analyzed glassy material, which is in stark contrast to the most common wood-ash glass used at the
time in northern Europe. The elevated iron oxide content, ranging from 1.5 to nearly 4.5 weight
percent (wt %), is also not consistent with an attempted glass production. In view of the abundance
of woodlands around Jamestown, and the potential availability of salt-rich plants such as kelp on
and off the seashore some 30 miles away, one would assume that any glassmaking tests would
conform to either of these two fundamental recipes, and not deviate toward an entirely unrelated
approach.

Instead, we argue that, in the cases reported here and previously by Owen and his co-
workers, the testing of suspected ore minerals involved the inclusion of feldspar in the crucibles,
most likely as gangue (that is, a non-metal-bearing part of the ore to be tested),** or possibly added
as a flux*2 to promote the formation of a slag during the test, and that these crucibles are indeed
related to metallurgical testing. The connection to metallurgy is strongly indicated by the presence
of lead-rich metal inclusions and a significant content of lead oxide in the glassy phase in two of the
three crucibles we analyzed, and in J14 analyzed by Owen and his colleagues, and of several wt %
antimony oxide in the other two crucibles they analyzed. The presence of soda and potash in all
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analyzed glassy slags, over and above that provided by the feldspar gangue, demonstrates the
addition of an alkali-rich flux such as soda ash or saltpeter, while the presence of more than 2 wt %
boron oxide in J14 may be a further indication of the inclusion of some other, as yet unidentified,
mineral fluxes in that test.'®

Supporting evidence for this assumption of a metallurgical origin of the residues in these
crucibles comes from preliminary observations of the form and distribution of the glassy residues.
In metallurgical crucibles, the glassy slag normally floats atop the main charge, typically a metal-
rich bath that solidifies at the bottom of the vessel when the crucible is allowed to cool. In this
scenario, the crucible is broken up to retrieve the metal regulus, leaving a negative impression
underneath the glassy slag, and a slag layer or “fin”” protruding from the inner side wall of the
crucible. This is seen, for instance, in figure 1 of the publication by Owen and his co-authors for
their crucible J14. In other such cases, the glassy slag is preserved only near the rim, while the
lower part of the crucible is barely coated by slag because of the protection afforded by the liquid

metal (Fig.4).**

By contrast, in crucibles from glassmaking tests, one would expect that the only charge in
the crucible was the off-white test batch, which would more or less fill the vessel, and that any glass
would settle at the bottom of the vessel.®® This is a feature frequently seen in glassworking
crucibles, too, and accordingly the glassy material should not be thicker on the side walls than near
or at the bottom of the crucibles. Two well-preserved crucibles from Jamestown are more likely
candidates for this (Fig:.'5), and we hope to investigate them in the near future.

FIG. 4.

13, Borax (Na2B4O-, with varying amounts of crystal water) has been used as a flux in metallurgy at
least since the early Middle Ages: see William G. Woods, “An Introduction to Boron: History, Sources,
Uses, and Chemistry,” Environmental Health Perspectives, v. 102, supp. 7, Health Effects of Boron,
November 1994, pp. 5-11, doi:10.2307/3431956.

4. This macroscopic evidence for the glassy residue floating on top of a denser phase is not always
clear, as in the case of the crucible rim fragment shown in Figure 1, because it depends on the amount of slag
produced and the preservation of the vessel in question.

15 See, for instance, Thilo Rehren and Edgar B. Pusch, “Late Bronze Age Glass Production at
Qantir-Piramesses, Egypt,” Science, v. 308, no. 5729, June 17, 2005, pp. 1756-1758, figs. 2 and 4.
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Conclusion

There is no reason to doubt that a batch of experimental glass was produced at Jamestown in
1608, as the surviving documents unambiguously tell us. However, in this note, we suggest that the
traces and outcomes of such activity have yet to be analyzed, and we offer new considerations and
further analytical data that cast serious doubts on the previous interpretation of some crucible
residues from Jamestown as remnants of glassmaking activity. Instead, the available evidence
points firmly to ore-processing operations as the most probable activity conducted within the
crucibles with a dark glassy slag. Other finds from Jamestown are more likely to hold the physical
evidence for glassmaking trials, such as the one depicted here.
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FIGURE CAPTIONS

FIG. 1. Fragments of Hessian crucibles with black glassy residues adhering to the inner walls.

FIG. 2. Glassy residue in sample JR1957A, showing partly melted feldspar inclusions scattered
across it.

FIG. 3. Detail of feldspar inclusion in sample JR392A, with numerous small lead prills (bright),
predominantly within the original mineral grain (gray) in a glassy slag matrix. Residual quartz
grains are dark gray.

FIG. 4. Crucible fragment with glassy slag adhering near the rim, while the body and lower part of
the vessel are almost free of slag. This is typical for metallurgical operations, but not commonly
seen in glassmaking or glassworking crucibles. Find JR1545C, scale in cm.

FIG. 5. A well-preserved potential glassmaking crucible with characteristic residues for a partly
fused batch. Find JR81F, H. (vessel) about 15 cm.

TABLE 1

Chemical Composition of the Three Glassy Crucible Residues Analyzed*

Na K Mg Ca Al SiO Fe P20 s0. Cl TiO Pb
O O O O 03 0 s 3 2 o)
JR195 13, 50,
B9 2% 17 26 81 3 44 01 0 06 07 02
JR154 12, 0. 60.
W 97 % 07 13 0 % 31 bdl bdl 06 09 b
JAR392 6 17 23 48 éo' 23' 26 06 06 04 08 12

* Results are shown as wt % and normalized to 100%.
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