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Α recent article [1] contains a number of minor errors and one major misunderstanding. The issues here go far beyond a smah glass bead 
industry in Southeast India (now facing competition from machines at Benaras or Varanasi). The industry to which Papanaidupet is heir 
began some 2300 years ago in Arikamedu (Southeast India) and later operated at least in Mantai (Sri Lanka); Oc-eo (Vietnam); Klong 
Thom, Sating Pra, and Takua Pa (Thailand); Kuala Sehnsing and Sungai Mas (Malaysia); and hkely elsewhere as weh [2]. Its product, the 
"Indo-Pacific" bead, is found in archaeological sites from South Africa to South Korea for 2000 years. It was the most important trade bead 
of aU times, and perhaps the most ubiquitous trade item - certainly of glass - in the ancient world. 

Das Geheimnis von Papanaidupet 

Eine kürzhch erschienene Arbeit [1] enthäh eine Reihe geringfügiger Fehler sowie ein erhebhches Mißverständnis. Die angesprochene 
Problematik geht weit über eine unbedeutende Glasperlenindustrie in Südostindien hinaus (die sich jetzt der Konkurrenz durch die 
maschineUe Herstellung in Benares oder Varanasi ausgesetzt sieht). Die Produktion, deren Erbe Papanaidupet angetreten hat, wurde vor 
etwa 2300 Jahren in Arikamedu (Südostindien) aufgenommen und erfolgte später u. a. in Mantai (Sri Lanka); Oc-eo (Vietnam); Klong 
Thom, Sating Pra und Takua Pa (Thailand); Kuala Sehnsing und Sungai Mas (Malaysia) sowie wahrscheinhch auch anderswo. Ihr Ergebnis, 
die „indo-pazifische" Perle, ist durch archäologische Ausgrabungen von Südafrika bis Südkorea für 2000 Jahre belegt. Sie war die 
bedeutendste Handelsperle aUer Zeiten und vieUeicht das wichtigste allgegenwärtige Handelsobjekt - jedenfalls in bezug auf Glas - der 
antiken Weh. 

1, Making glass tubes 

Stern asserts that "no explanation has been offered" 
[1, p. 346] for the manufacture of glass tubes at TeU 
el-Amarna (Egypt). Not only has one been offered, 
however, but it is also widely accepted by Egypto-
logists. H. C. Beck [3], the pioneer of bead studies, 
examined some of these tubes given him by the 
excavator and found that they were made by heating 
a thick ribbon of glass and bending it around a wire to 
fuse the edges; some were further stretched out. This 
method of "folding" beads persisted into early Islamic 
times [4]. 

It is not necessary to have a blowpipe to make a 
seamless tube of glass, either. This author has made 
them himself under the direction of D. Giberson, a 
glassmaker, inventor, and beadmaker of Warner, NH 
(USA). Even the great Venetian glass bead industry, 
where drawn beads (cut from a tube) were the staple 
product, has not always used blowpipes. At least by 
1835 glass gathers were manipulated into hollows to 
be drawn out. By 1869 a spring pincher, called the 
"barsetta" was employed and used until machines 
were i n t r o d u c e d in this Century [5]. 
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2. Imported beads at Arikamedu 

Arikamedu is, indeed, the mother of the Indo-Pacific 
industry, but the pictured beads [1, figure 2] are 
somewhat misleading. Whether they ah came from 
the "old French excavations" is a moot point; most 
were probably picked up from the surface. In any 
case, the triple, gadrooned bead at lower left and the 
Single one next to it were not made at Arikamedu. 
They are cobalt blue glass segmented beads made in 
the Satavahanna kingdom of the Deccan (India) 
contemporary with the production at Arikamedu. 
The two complete beads at the upper right are also 
not Arikamedu products, in fact, they are not even 
glass. They are typical South Indian faience beads. 
They were not made at Arikamedu, as their great 
scarcity there attests, but were imported from else­
where. By no means were ah the beads found at Arika­
medu made there, nor were all of them ancient [6]. 

3. The question of imported glass 

Stern assumes that "part, if not aü, of the raw glass 
used in Arikamedu came from Egypt" [1, p. 347]. 
This is based on a single line in the "Periplus of the 
Erythraean Sea" (why three chapters were cited is a 
puzzle) in a list of goods recommended to be taken to 
western India, and reads νελοζ αργή. The word 
ϋελοζ first meant crystal or amber and later glass; the 
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word αργοζ can mean unfinished, useless but also 
bright or shining. Although this passage is usually 
translated as "raw glass" or "crude glass", it might 
just as weU mean any one of several permutations of 
these words. In any case, the reference is to western, 
not eastern India, and is scanty at best. By no means 
does it demonstrate that the ancient Indians could not 
make their own glass, which seems to be a pecuhar 
form of Eurocentricism, all too often seen in glass 
studies. 

Rather than relying on such a thin thread, it is 
easy enough to see whether Arikamedu produced its 
own glass. The comparison of previously pubhshed 
analyses of glass from Arikamedu with that of 
contemporary glass from Egypt and elsewhere in the 
Roman Empire show them to be completely differ­
ent. Potash is the major alkah in Arikamedu glasses, 
while soda was used exclusively in the West. The 
exception is that the opaque red glass had soda, but it 
is totally unhke similar glass in the West, as it has no 
lead, while Roman red glass had substantial amounts. 
Moreover, Arikamedu glass has much more alumi­
num and much less manganese than do its counter-
parts in the West, which was true for Indo-Pacific 
beads for centuries [7]. 

4. Beadmaking process at Papanaidupet 

Turning to Papanaidupet, which means "New" (not 
Old) Naidupet (place of Naidu), its population is 
closer to 15 000 than 5000. It is not correct that no 
other glass objects are made there [1, p. 348], as the 
viUage is home to a thriving, partly mechanized glass 
marble industry in addition to beads. 

It is the description of the lada (or ladha)-drawing 
process which is most important. There are several 
furnaces where this work is done in Papanaidupet, 
and one might expect variations [8]. I know the one 
that Stern visited, as it was the one I told her to see. I 
also recognize it from her pictures, and the workers 
there told me of the "pretty lady who took aU the 
pictures" when I visited the place again soon after she 
had. 

It is not entirely correct to refer to a "movable 
inner rod" when discussing the lada. The rod in 
question is the cheatleak, a long iron rod with a 
bulbous end, whose main function is to pierce the 
cone of glass and secondarily help keep it open during 
tube drawing. The tube is kept open, as Stern says, by 
sucking air into it, but she failed to note that the lada 
sticks out quite far from the furnace, and that the 
relatively cooler air expands inside the furnace, thus 
producing pressure to help keep the tube open. 
Hence, this works rather hke the mandrel of some 
modern tube drawing machines, such as on the 
Danner process. 

The "rod with a diameter of about five times the 
'normal' punty" [1, p. 349] is a gedda paru. Two are 

used to stir the glass until it melts completely. Gedda 
paru is the Tamil name for large sticks used to stir 
mud for house building. The connection is unmistak-
able, as the glass must be kneaded and stirred in the 
furnace. The two tools at the top of figure 7 [1] are 
gedda paru, not as they are labeled "pounding 
Instruments". The glass is not pounded or broken up 
at the furnace; this is work done at the glassmaking 
furnaces. 

The trough on the side of the furnace does not 
double as a marver. It is used only to meh the glass 
initially until it can be picked up on the gedda paru 
and melted more fuhy in the furnace. The marver is a 
Short low waU off to the side of the furnace. These 
points are important if such furnaces with their 
unique construction are found archaeologically. 

The t u b e drawers, who are always two to a team 
of a b o u t a dozen men, cut the t u b e s as they draw 
them by snapping them with their b a c k hand (right 
hand if they are right-handed). The assistant does not 
do this; he gathers the rods and Stacks them. It is true 
that "experienced workers are able to control the 
thickness of the tube", [1, p. 349] but Stern does not 
elaborate. The thickness is controUed by the speed of 
the draw. None but experienced workers would be 
doing this in any case, as the tube drawers are the 
masters of the team. It is interesting to note that the 
tube drawing furnaces are owned neither by the 
workers nor the big trading companies (such as Moti 
& Co.). They are owned by others, and the drawers 
went on strike in 1984 because they could not afford 
to continue paying rent. The strike was settled when 
the trading companies agreed to pay [9]. 

Some people may add a bit of extra polish with 
rice husks, but I presume the woman in figure 13 [1] is 
either packing the beads in ash to prevent them from 
sticking together (and also to prevent them from 
coUapsing) or is removing the ash from the beads. 
Rice husk polishing would not be terribly effective, 
and certainly does not account for the rounding off of 
the beads, as Stern says [1, p. 350]. That is done by 
t h e h e a t i n g a n d t u m b l i n g , t h e O p e r a t i o n b e i n g c a l l e d 
locally " f i r e p o l i s h i n g " . 

5, "Knots" and tube drawing 

However, the major criticism I have of this paper 
concerns the major point the paper makes, which 
occupies the summary section and provides the title. 
Stern asserts that knots in tubes can be used to 
identify the lada-drawing process. This is in error. 
Knots, a term I coined because of their resemblance 
to knots on trees, and which is a reflection of the 
common glassmaker's term for any refractory matter, 
can be found in drawn tubes for a variety of reasons. 
They are simply pieces of unmelted matter, and by no 
means are all knots at Papanaidupet caused by bits of 
brick. 
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When the glass is originally made and poured out 
by a master into a cake or ingot it is then broken up at 
the glassmaker's furnaces, and women are employed 
to remove bits of refractory material. They never 
succeed in removing all of it. The discussion of the 
long and complex process of making tubes by the lada 
method and the number of times the glass is removed 
from and returned to the furnace, as v^ell as the open 
area in which this work is conducted, should convince 
anyone that non-glass bits have many chances of 
getting into the glass. 

Knots are found in glass over the world. Hence, 
they can easily get into glass tubes. Does Stern 
actually mean to suggest the lada-drawing system was 
used in ancient Rhodes? [10]. Knots in glass were 
found there in some quantity, as she and I have 
discussed. 

6. Wasters diagnostic of the lada-drawing 
process 

Thus, knots are not diagnostic of the lada-drawing 
process. Can this process then be distinguished? The 
answer is "yes". During my several Visits to Papa­
naidupet I would pick up glass wasters and ask the 
workers what they were. They would unhesitatingly 
teU me that they came from "such and such a p a r t of 
the Opera t ion when we were doing this or that". 
Watching the p roces s many times confirmed that they 
were correct. I noticed similar wasters in the 
Arikamedu material, but to find out if the groups 
were actually the same I had to catalogue over 27 000 
glass beads and wasters (and an equal number of 
stone beads, but that is another story) in the 
Pondicherry Museum. 

The agreement was perfect. All wasters made at 
Papanaidupet are also found at Arikamedu; aU 
wasters at Arikamedu can be explained by the 
lada-drawing process. There was one exception. At 
Arikamedu they used a pincher to puU out the 
original draw of glass, while at Papanaidupet they use 
only an iron hook. 

The wasters which must be found to confirm the 
entire lada system include glass slag (or gah), drips 
and splatters, uncolored ("bottle green") glass, cut 
but unheated bead sections, tube ends (typically 1.75 
to 2.0 cm long) which are too short for the worker to 
hold next to the blades, clumps of beads and beads 
sticking to sherds from overheating during the "fire 

pohshing", and broken but reheated beads. Above 
aü, one needs to find the material associated with the 
lada-drawing process itself: thin, curved gedda paru 
flakes; wasters from the initial stages of the draw 
which resemble horns, bangle sections, twisted tubes, 
and amorphous and unperforated pieces; and wasters 
from the end of the draw, flares and cohapsed 
tubes. 

Only when the entire complex or a good part of it 
is found, can beadmaking by the lada system be 
confirmed. Knots alone teil nothing but that tubes 
(which may or may not have been made at a given 
Site) were b e i n g s o r t e d , a n d perhaps cut into b e a d s . It 
is this complete complex which has confirmed the 
spread of the Indo-Pacific bead industry around the 
Indian subcontinent and Southeast Asia to the sites 
hsted at the beginning of this note. 

The Southeast Asian brauch of this industry died 
out around A.D. 1200 for reasons which are not yet 
understood. There are no beadmakers after that time 
and the importing sites in the Philippines and Borneo 
no longer have Indo-Pacific beads, as they were 
replaced by Chinese beads. The Indian brauch 
survives in Papanaidupet. The history of these 
seemingly uninspired and unimportant beads is 2300 
years old and these beads were traded aü over the 
ancient world. That, I maintain, is the true "secret" of 
Papanaidupet. 
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