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For a long time, Turkey was terra incog
nita in glass studies.� Little by little, glass 
typologies have been published, although 

a comprehensive treatment of glass as a separate 
category of small finds is still awaited.2 A large 
gap in our knowledge continues to exist, partic
ularly regarding the technology of glass produc
tion. No indepth analysis of workshoprelated 
finds has yet been published. Instead, we have 
only brief notes, most of which have never been 
followed up in any greater detail.3 The most 
elaborate enumeration of ancient glasswork
ing sites is that of Lightfoot and Arslan in the 
introductory pages to their �992 catalog of the 
Yüksel Erimtan Collection. In addition to list

ing furnace sites, they describe various centers 
of production based on typological differences 
between vessels.4

In �987, Dekówna classified archeological 
material that can be related to glass production 
(Fig. �).5 When this classification is applied to 
finds in Turkey, however, the evidence is very 
meager, despite the generally held belief that lo
cal workshops were built in most cities, at least 
during the late Roman and Byzantine periods, 
to meet the demand for glass vessels, oil lamps, 
and windows (Fig. 2).6

An early Byzantine glass workshop was un
earthed in the Tetragonos Agora at Ephesos in 
2000, and it was subsequently published by 
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�. As Axel von Saldern noted (in Antikes Glas, Handbuch der 
Archäologie, Munich: C. H. Beck, 2004, p. 549), “Die Türkei 
gehört mit Griechenland zu den Regionen, die erst kürzlich als 
‘Glaslandschaften’ in Erscheinung getreten sind.” Christopher 
S. Lightfoot and Melih Arslan (in Ancient Glass of Asia Minor: 
The Yüksel Erimtan Collection, Ankara::[s.n.], �992, p. 20) 
add: “In comparison with other parts of the ancient world, the 
glass industry in Asia Minor has been sadly neglected. As yet 
only isolated episodes in its history can be glimpsed at from the 
archaeological record. The evidence, however, is gradually be

ginning to accumulate, revealing a fascinating and worthwhile 
story.”

2. For example, glass is absent in the description of small 
finds at the socalled Hanghauser of Ephesos: C. LangAuinger, 
ed., Hanghaus 1, Ephesos, Funde und Ausstattung, Forschungen 
in Ephesos, v. 8, no. 4, Vienna: Verlag der Österreichischen Aka
demie der Wissenschaften, 2003.

3. This problem is exacerbated by the difficulty of consult
ing most of the Turkish literature on the subject because of the 
language barrier and the very limited distribution of these jour
nals and books outside Turkey. 

4. Lightfoot and Arslan [note �], pp. 20–2�.
5. Maria Dekówna, “Essai de classification et d’interprétation 

des vestiges de la production du verre provenant des sites ar
chéologiques antiques et du haut Moyen Age,” Annales de l’As
sociation Internationale pour l’Histoire du Verre, v. �0, Madrid 
and Segovia, �985 (Amsterdam, �987), p. 2�0.

6. Axel von Saldern, Ancient and Byzantine Glass from Sar
dis, Archaeological Exploration of Sardis Monographs, no. 6, 
ed. G. M. A. Hanfmann and J. A. Scott, Cambridge, Massachu
setts: Harvard University Press, �980, p. 37.
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Krinzinger.7 In room J, the remains of a melting 
furnace were excavated, together with such glass 
waste as nuggets, threads, and chunks, and an 
iron fragment covered with glass, which was 
considered to be a piece of a blowpipe.8 Like De
kówna, CzurdaRuth mentions deformed ves
sels, but since most of these were recycled back 
into the batch, it is not possible to identify a 
glass workshop on the basis of such a vessel. 
Most deformations were caused by exposing ves
sels to heat (as in a fire), but another factor was 
poor manipulation of the parison. 

Recently, a small glass furnace was excavated 
in the easternmost room (Room S�) of the south 
portico in Aphrodisias.9 The furnace’s square 
platform was made of bricks and stones (accord
ing to the excavators, this was the base of a fire 
chamber), and it had a schist slab lining. A large 
number of stratigraphically related glass blobs 
were found as well, suggesting that the furnace 
was used to melt glass. This hypothesis is corrob
orated by chunks that were found in earlier ex

cavations at the site.�0 The furnace is associated 
with several fourth to sixthcentury coins. The 
chunks were found in a fifth to seventhcentury 
context. 

The most often cited production sites are Ane
mourion and Sardis. In Anemourion (Cilicia), 
near the odeon, two early Byzantine glass fur
naces were found close together. Traces of slag 
and wasters were found in the one furnace that 
was excavated.�� Additional analysis is needed, 
although the presence of a glass workshop in the 
city is very likely.�2 According to Stern, slag was 
also found in other areas of the site, especially 
in parts of the palaestra.�3

To the east of Anemourion, in Misis (ancient 
Mopsuestia, 25 kilometers east of Adana), trac
es of glass production have also been attested. 
When Stern visited the village in �980, residents 
showed her chunks of unworked bluegreen 
glass. Because they lacked a context, no date 
could be assigned to them, but glass unearthed 
in the ancient city is generally of Roman or Byz
antine date.�4

According to Stern, two surviving funerary 
inscriptions refer to hy(e)liarios or (ou)itrarios, 

�.�   vestiges de production 
�.�.� bâtiments 
�.�.2 autres constructions sous toit 
�.�.3 fours 
�.�.4 foyers 
 �.�.5  outillage 

�.�.5.�  bassins 
�.�.5.2  creusets 
�.�.5.3  moules 
�.�.5.4  autres

 �.�.6  matières premières 
�.�.6.� primaires 
�.�.6.2 secondaires

  �.�.7 scories 
�.�.8  masse de verre 

�.�.8.�  provenant du stade de fusion 
�.�.8.2  provenant du stade de façon 
  nage des produits  
�.�.8.3  on ne peut pas determiner

  �.�.9 articles défecteux par suite de la 
 malfaçon 
�.�.�0 autres

�.2  semiproduits 
�.3  produits fines

FIG. �. Classification of material related to glass pro
duction, after Dekówna [note 5], pp. 210–211.

7. Fritz Krinzinger, “Ephesos 2000,” in 23. Kazı Sonuçları 
Toplantısı, cilt 2, Ankara: Dösimm Basimevi, 200�, p. �29.

8. Barbara CzurdaRuth, “Glas aus Ephesos: Hanghaus � 
und eine Werkstätte des 6. Jahrhunderts n.Chr. auf der Agora,” 
Annales de l’Association Internationale pour l’Histoire du Verre, 
v. �6, London, 2003 (Nottingham, 2005), pp. �58–�59.

9. Roland R. R. Smith and Christopher Ratté, “Archaeolog
ical Research at Aphrodisias in Caria, �996,” American Journal 
of Archaeology, v. �02, �998, p. 238.

�0. Robert H. Brill, “The Scientific Investigation of Ancient 
Glasses,” Proceedings of the VIIIth International Congress 
on Glass, London, Sheffield: The Society of Glass Technology, 
�968, p. 5�.

��. James Russel, “Anamur,” in Christopher S. Lightfoot, 
ed., “Recent Archaeological Research in Turkey,” Anatolian 
Studies, v. 22, �972, pp. 34–35.

�2. E. Marianne Stern, “Antikes Glas in der Südtürkei,” Glas
technische Berichte, v. 57, no. 5, �984, p. �38.

�3. E. Marianne Stern, “Ancient and Medieval Glass from 
the Necropolis Church at Anemurium,” Annales de l’Association 
Internationale pour l’Histoire du Verre, v. 9, Nancy, �983 (Liège, 
�985), p. 44.

�4. E. Marianne Stern, “The Production of Glass Vessels in 
Roman Cilicia,” in Glass der Caesaren. Römisches Glas der ar
chäologische Befund. Berichte auf den Glassymposium in Köln 
9–10 Juni 1988, Kölner Jahrbuch für Frühgeschichte, v. 22, 
�989, p. �22, n. �0.
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Byzantine glassworkers who were active in Se
leucia on the Kalykadnos, the ancient capital of 
Cilicia Aspera (Silifke), and in Korykos.�5 Mor
risson and Sodini took issue with these identifica
tions, contending that Stern had confused itra
rius (pastry cook) with vitrarius.�6 Because no 
other inscriptions containing these terms have 
been found, the matter remains unresolved. 

As early as �959, following a single excava
tion campaign, Hanfmann mentioned the pos
sibility that “Sardis possessed production facil

ities for the manufacture of glass” in building 
CG on the eastern periphery of the city.�7 In a 
�962 article, Saldern maintained that Sardis 
was a sixth and early seventhcentury center 
of glass production, basing this assumption on 
the large number of glass fragments retrieved 
there.�8 His belief was further substantiated in 
a �980 publication, in which he noted that 
chunks, ingots, and crucible fragments covered 
with glass were recovered near the early Byzan
tine shops and synagogue in the southeastern 

FIG. 2. Production sites referred to in the text.

�5. Stern [note �4], pp. �2�–�22, citing J. Keil and A. Wil
helm, Denkmäler aus dem Rauhen Kilikien, Monumenta Asiae 
Minoris Antique, v. 3, Manchester: University of Manchester 
Press, �93�, nos. �0 (Silifke), 549B, 59�, and 598B (Korykos).

�6. Cécile Morrisson and JeanPierre Sodini, “The Sixth
Century Economy,” in The Economic History of Byzantium: 
From the Seventh through the Fifteenth Century, ed. A. E. Laiou, 

Dumbarton Oaks Studies, v. 39, Washington, D.C.: Dumbarton 
Oaks Research Library and Collection, 2002, p. 204, n. 205.

�7. George M. A. Hanfmann, “A Preliminary Note on the 
Glass Found at Sardis in �958,” Journal of Glass Studies, v. �, 
�959, p. 5�.

�8. Axel von Saldern, “Glass from Sardis,” American Jour
nal of Archaeology, v. 66, no. �, �962, p. 5.
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part of the bath complex.�9 In the adjoining por
tico, two rooms (E�2 and E�3) filled with glass 
fragments were found.20 It is generally believed 
that these “deposits were destined for whole
sale”2� and were not the contents of a local shop. 
This means that they were broken vessels await
ing recycling in manufacturing facilities that 
were apparently located nearby.

Some question marks can be placed around 
this hypothesis, however. In room E�3 alone, 
approximately 4,000 fragments were found. Of 
these, 90 percent were vessel glasses and the rest 
were windowpanes (these figures presumably re
flect the artifacts inventoried and registered with 
the �962 finds22). Although Saldern identified “2 
lamps, over 350 goblets, a salver, rods, vessel 
base rims, a cup (or bowl), cylindrical bottles, 
many conicalnecked bottles (tapering both up 
and down), and one bottle with a wide funnel 
neck,”23 no quantification of the complete as
semblage retrieved from rooms E�2 and E�3 
was provided. Consequently, we do not know 
whether the glass fragments found in the shops 
were brought there as fragments intended for 
recycling or as complete vessels that were to be
come part of the inventory of a glass shop. The 
latter possibility seems more likely because only 
�0 percent of the fragments found were window
panes, which normally provide the bulk of glass 
for recycling.24 The opposite argument could be 
made in the case of E�2, where the (estimated) 
350 complete windowpanes outnumber the oth

er glass fragments25 and may have been goods 
produced by a windowpane shop.

Ingots were found in the middle Byzantine 
layers of the industrial areas at Pactolus North 
and building CG, and Saldern thought that 
production during this period was concentrat
ed solely on the manufacture of bracelets.26 Al
though Küçükerman mentions the existence of 
early or middle Byzantine glass furnaces in the 
vicinity of Sardis, no further references to these 
furnaces could be found.27 

In addition to the numerous traces of glass
working in Sardis in late antiquity, a late Iron 
Age workshop for beadmaking was excavat 
ed between �982 and �986 in a series of Lyd
ian domestic buildings near the base of the so
called Colossal Lydian Structure.28 Although this 
workshop was ransacked after it was destroyed, 
finished objects such as “melon beads,” a glass
worker’s tools (including an iron saw and twee
zers), and opaque red glass chunks and yellow
brown cullet were still attested. No traces of a 
furnace or hearth were found, which may sug
gest production in a household context.

Lightfoot and Arslan claim that this assem
blage is the oldest evidence of glassworking in 
Turkey,29 although the Western Asiatic glass col
lection of The British Museum contains a “cake” 
ingot and two lumps of opaque red “cuprite” 
glass from the late Bronze Age palace (level IV, 
�5th century B.C.) of Atchana (Alalakh) in the 
Amuq Valley of southern Turkey.30 According to 

�9. Saldern [note 6], p. 36.
20. John Stephens Crawford, The Byzantine Shops at Sardis, 

Archaeological Exploration of Sardis Monographs, no. 9, ed. 
G. M. A. Hanfmann and J. A. Scott, Cambridge, Massachusetts: 
Harvard University Press, �990, pp. 78–86; Anthea Harris, 
“Shops, Retailing and the Local Economy in the Early Byzan
tine World,” in Secular Buildings and the Archaeology of Every 
Day Life in the Byzantine Empire, ed. K. Dark, Oxford: Oxbow 
Books, 2004, pp. �03–�04.

2�. E. Marianne Stern, “Roman Glassblowing in a Cultural 
Context,” American Journal of Archaeology, v. �03, no. 3, July 
�999, p. 472.

22. Saldern [note 6], pp. 4 and 4�.
23. Crawford [note 20], p. 79.
24. According to the Diocletian price edict, the prices for 

window glass were much lower than for Alexandrian or Judae
an glass (Kerim T. Erim and Joyce Reynolds, “The Aphrodisias 
Copy of Diocletian’s Edict on Maximum Prices,” Journal of Ro

man Studies, v. 63, �973, lines 35–4�). This makes Caroline M. 
Jackson, H. E. M. Cool, and Emma C. W. Wager (“The Manu
facture of Glass in Roman York,” Journal of Glass Studies, v. 
40, �998, p. 6�) believe that window glass was a lowerquality 
glass.

25. Crawford [note 20], p. 78.
26. Saldern [note 6], p. �0�.
27. Önder Küçükerman, A 500 Years’ Heritage in I

·
stanbul: 

The Turkish Glass Industry and Sişecam, [Istanbul]: Türkiye 
Şişeve Cam Fabrikalari A. Ş., [�999], p. 33.

28. Robert H. Brill and Nicholas D. Cahill, “A Red Opaque 
Glass from Sardis and Some Thoughts on Red Opaques in Gen
eral,” Journal of Glass Studies, v. 30, �988, pp. �6–27.

29. Lightfoot and Arslan [note �], p. 2�.
30. D. Barag, Catalogue of Western Asiatic Glass in The Brit

ish Museum, v. �, London: British Museum Publications Ltd. in 
association with Magnes Press, Hebrew University, Jerusalem, 
�985, pp. �07, ���, ��2, and �20.
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Barag, roughly contemporaneous ingots were 
found in Nuzi “which may have been intend 
ed for casting glass beads, star disc pendants, 
blanks for cylinder seals and the like.”3� This 
indicates that, as early as the middle of the sec
ond millennium B.C., glassworking was carried 
out in the southern part of Anatolia, which was 
then under the strong cultural influence of Mes
opotamia.

An even older possible indication of glass
working was found in Hattusha (Boğazköy), the 
Hittite capital: a stone mold for the making of 
spacer beads, which suggests that this was a 
glassworking site. Barag believes that the loca
tion of this find is rather intriguing, since the 
mold could have belonged to a traveling glass
maker, jeweler, or other artisan.32 Further infor
mation concerning the working of glass in the 
Hittite empire was provided by three Hittite cu
neiform tablets excavated at Çorum (Boğazköy). 
Two of these tablets record the mixture of raw 
materials used for glassmaking, while the other 
supplies the proportions of raw materials used 
in the production of red glass.33

Küçükerman also mentions sites (Çanzakkale, 
Eleonte, Dardonos, Salihler, Assos, Behramköy, 
Balıkesir, Çandarli, Myrina, Kyme, Kula Meo
nia, I·zmir, and Midas) where vessels were sup

posed to have been made by the coreforming 
technique.34 

Brief indications of other production sites are 
made by several authors. Based on the quanti
ty and distinct morphological features of ves
sels and their distributions, Hayes believes that 
Constantinople was a production center in late 
Roman times.35 The same type of evidence was 
used by Stern to suggest the existence of a glass 
industry in Cilicia in the second or early third 
century,36 and by Lightfoot for the production 
of Roman cut glass37 and perfume bottles in 
western Asia Minor during the midimperial 
period.38 Lightfoot also speculated about the 
presence of a local or provincial workshop in 
the Afyon region.39 Sorokina argued for a west
ern Anatolian origin of vessels with the distinc
tive “collared rim,” a feature also recognized in 
Pergamene ceramics,40 while Wright offered the 
possibility of a coastal Anatolian origin of the 
socalled mythological beakers.4� Gill described 
four fragments of glass cakes, a folded lump of 
blown glass, and a fragment that may have come 
from a crucible, found in Amorium, but pin
pointed the lack of “incontrovertible evidence 
for onsite glass working.”42 Despite Lightfoot’s 
identification of Porsük Hüyük as a production 
center, no further reference to it can be found 

3�. Ibid., p. �07.
32. Ibid., p. 39.
33. For further information on these tablets and the Hittite 

vocabulary on glass and its ingredients, see H. G. Güterbock 
and H. A. Hoffner, The Hittite Dictionary of the Oriental Insti
tute of the University of Chicago, v. L–N, Chicago: University 
of Chicago, Oriental Institute, �989, p. 84; Bernhard Rozen
kranz, “Ein hethitischer Wirtschaftstext,” Zeitschrift für As
syriologie und Vorderasiatische Archäologie, v. 57 (new ser. 23), 
�965, pp. 237–248; and V. Souček and J. Siegelová, Systemati
sche Bibliographie der Hethitologie, 1915–1995, v. 3, Handbuch 
der Orientalistik, Prague: Národni Muzeum, �996, p. 352.

34. Küçükerman [note 27], p. 23, citing Şeniz Atık, “İç kalıp 
tekniği ile yapılmış anadolu kaynaklı cam kaplar,” in I. Ulusla
rarası Anadolu cam sanatı seloizyumu, Istanbul: Türkiye Şişeve 
Cam Fabrikalari A. Ş., �990, pp. �7–29.

35. J. W. Hayes, Saraçhane in Istanbul, v. 2, The Pottery, 
Princeton and Washington, D.C: Princeton University Press, 
�998, p. 400.

36. Stern [note �2], pp. �32–�39; idem [note �4], pp. �2�–
�28; idem, “Glass Vessels Exhibited in the Bölge MuseumAd
ana,” Belleten, v. 53, nos. 207–208, �989, p. 593.

37. Christopher S. Lightfoot, “Some Types of Roman Cut
Glass Vessels Found in Turkey,” in I. Uluslararası Anadolu [note 
34], pp. 8–�2.

38. Christopher S. Lightfoot, “A Group of Roman Perfume 
Bottles from Asia Minor,” Erol Atalay Memorial, Ege, Arkeolo
ji Dergisi, v. �, Izmir: Ege Üniversitesi Edebiyat Fakültesi, �99�, 
pp. �07–�08.

39. C. S. Lightfoot, A Catalogue of Glass Vessels in Afyon 
Museum = Afyon Müzesindeki cam eserler kataloğu, British In
stitute of Archaeology at Ankara, no. �0, and British Archaeo
logical Reports (International Series), no. 530, Oxford: Oxbow 
Books, �989, p. �5.

40. N. P. Sorokina, “Die kleinasiatische Gruppe von Gläsern 
des �.–2. Jh. n.Chr.,” in Annales de l’Association Internationale 
pour l’Histoire du Verre, v. ��, Bâle, �988 (Amsterdam, �990), 
pp. 55–60.

4�. Karol B. Wight, “Mythological Beakers: A Reexamina
tion,” Journal of Glass Studies, v. 36, �994, p. 27.

42. Margaret A. V. Gill, Amorium Reports: Finds, v. �, The 
Glass (1987–1997), British Archaeological Reports (Internation
al Series), no. �070, Amorium Monograph Series, no. �, Oxford: 
Archaeopress, 2002, p. �05.
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in the literature,43 and this same problem arises 
with the identification of Iassos as such. A some
what enigmatic reference to this site was made 
by Özet,44 where he noted that “it is impossible 
to prove the existence of glass production in any 
place other than Iassos, in the region of Karia,” 
but we were unable to consult the original mon
ograph.45

The Case of Sagalassos

Sagalassos, located in southwestern Turkey, 
is one of the largest ongoing excavations in that 
country. The site lies among the Western Taurus 
Mountains, which are northwest and northeast 
of Antalya. Antalya is located about �00 kilo
meters south of Sagalassos and the nearby mod
ern village of Ağlasun. In antiquity, this area was 
part of the region of Pisidia. The city of Sagalas
sos extends east and west on a plateau that is lo
cated just below the steep limestone upper slopes 
of the Ağlasun Dağları Mountains.

Taking advantage of the Roman Via Sebaste, 
which passed through the area in linking the 
territories of Conana and Comama, Sagalassos 
used its natural resources to produce a flourish
ing economy. The remains of a large potters’ 
quarter and tons of locally produced Red Slip 
Ware provide a good indication of the city’s 
prosperity.

Using an interdisciplinary approach, the Sa
galassos Archaeological Research Project is de
signed to study the development and transition 
of the city and its environs. By examining the 
archeological record, as well as the natural and 
ecological context of the site and the ancient 
town’s potential for exploiting these agricultural 
and mineral resources, an attempt is made to un
derstand the ways in which various raw materi
als were employed and goods were produced. 
The town contained an artisans’ quarter that 
measured at least five hectares. In this quarter, 
�5 kilns have been excavated, while almost 70 
kilnlike structures have been identified through 
geophysical research conducted by the Slovenian 
team of Branco Music (University of Ljublja
na). One of the excavated kilns was tentative 

ly identified as a glass furnace,46 and �4 oth 
ers as ceramic kilns (three of which may have 
been reused later to burn lime). However, re
cent research has demonstrated that the sup
posed glassworking furnace was also used in the 
production of ceramics.

The chemical composition of chunks and ves
sel fragments of local yellowgreen glass cor
responds very well to that of Byzantine HIMT 
(high iron manganese titanium) glass as defined 
by Freestone,47 which was probably imported 
from Egypt.48 The fact that Egyptian raw glass 
reached Sagalassos supports the hypothesis of 
the research team’s archeozoologists that Egyp
tian trout (Clarias sp.) was imported into the 
town.49 In this connection, it is also worth not

43. Lightfoot and Arslan [note �], p. 2�.
44. Aynur Özet, Sparkles from the Deep: Glass Vessels of the 

Bodrum Museum of Underwater Archaeology, Istanbul: Beri
cap, 2000, p. �3.

45. D. Levi, Iassos Kazıları, Ankara: Çev. N. Aladağ, �986, 
pp. 87–93.

46. Veerle Lauwers and others, “Le Verre de Sagalassos: De 
nouvelles preuves d’une production locale de verre,” in Eclats 
de verre. XIXième rencontres de l’Association Française pour 
l’Archéologie du Verre (14–16 octobre, Gaillac and Montans), 
ed. H. Cabart, 2005, pp. 26–29.

47. Ian C. Freestone, “Appendix: Chemical Analysis of ‘Raw’ 
Fragments,” in Excavations at Carthage: The British Mission, 
v. 2, The Circular Harbour, North Side: The Site and the Finds 
Other than Pottery, ed. H. R. I. Hurst, Oxford: Oxbow Books, 
�994, p. 290; Ian C. Freestone, M. Ponting, and M. J. Hughes, 
“The Origins of Byzantine Glass from Maroni Petrera, Cy
prus,” Archaeometry, v. 44, no. 2, May 2002, p. 265.

48. Danièle Foy and others, “Caractérisation des verres de 
la fin de l’Antiquité en Méditerranée occidentale: L’Emergence 
de nouveaux courant commerciaux,” in Echanges et commerce 
du verre dans le monde antique, ed. Danièle Foy and Marie
Dominique Nenna, Montagnac: Editions Monique Mergoil, 
2003, pp. 47–48; MarieDominique Nenna, “Les Ateliers égyp
tiens à l’époque grécoromaine,” in Coeur de verre: Production 
et diffusion du verre antique, ed. Danièle Foy, AixenProvence: 
Gollion, 2003, p. 33; Ian C. Freestone, Sophie Wolf, and Mat
thew Thirlwall, “The Production of HIMT Glass: Elemental 
and Isotopic Evidence,” Annales de l’Association Internatio
nale pour l’Histoire du Verre, v. �6, London, 2003 (Notting
ham, 2005), pp. �53–�57.

49. W. Van Neer and others, “Remains of the Local and 
Imported Fish at the Ancient Site of Sagalassos (Burdur prov. 
Turkey),” in Sagalassos, v. 5, Report on the Survey and Excava
tion Campaigns of 1994 and 1995, Acta Archaeological 
Lovaniensia Monographiae, no. 9, ed. M. Waelkens and J. Po
blome, Leuven: Catholic University of Leuven Press, �997, pp. 
583–584.
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ing that several oinophoroi (pilgrim’s flasks) of 
Sagalassos Red Slip Ware were found in the Nile 
delta and the Egyptian hinterland, although the 
number of recovered examples is not sufficient 
to suggest an organized trade in these vessels.50

From the content of major elements and lead 
and strontium isotopes in early Byzantine pale 
blue vessel and chunk glass at Sagalassos, it was 
suggested that this type of local glass had at 
least two primary production locations, proba
bly in the Levant.5� The early Byzantine green 
and HIMT vessel glass at Sagalassos has a het
erogeneous chemical composition, varying be
tween that of the local pale blue vessel and 
chunk glass and that of the HIMT glass chunks. 
From the lead and strontium isotope mixing 
lines, it was demonstrated that the green and 
HIMT vessel glass was locally recycled, and that 
secondary production of these types of glass 
took place at Sagalassos.52 However, it could not 
be determined whether the recycled glass was 
produced from chunks alone, from glass cullet 
alone, or from a mixture of cullet and chunks.

From an archeological point of view, the dis
covery of pieces of cullet in several types of de
posits, the overall homogeneity of the glass as
semblage in terms of color and technology and 
function, and the existence of few recognizable 
imports suggest the activities of a local work
shop. The recovery of several pale blue, blue, 
pale green, green, and yellowgreen (HIMT) 
glass chunks with a chemical composition iden
tical to that of the vessel glass from the center 
of town is an additional strong indicator that 
glass was worked at Sagalassos. The fact that 
only a small percentage of the vessels proved to 
be diagnostic, and that the assemblages consist
ed of small glass fragments, suggests local recy
cling.53 Despite the very promising geochemical 
data gathered, there was little indisputable ar
cheological data to support the contention that 
glass was worked at Sagalassos. A moil made of 
pale green glass, found by the intensive urban 
survey team in the area west of the colonnaded 
street south of the city center, represents one of 
the few solid pieces of evidence for glass produc
tion at the site. The difficult geomorphological 

circumstances, however, make it impossible for 
us to pinpoint the origin of this artifact.

A second observation was made while the ur
ban development of the city was being studied 
by test soundings. A sequence of superimposed 
street surfaces was revealed. The sounding was 
made at the junction of a secondary east–west 
street and an important north–south axis that 
afforded access to the area of the Neon Library 
and the Hellenistic fountain house. A trench 
five meters square along the eastern edge of the 
north–south street was opened in order to estab
lish the chronology and layout of the adjoining 
domestic buildings. Layer 6 (dated to the sec
ond half of the third century A.D.54), represent
ing the base of the original wall, turned out to 
be especially useful. Most of the glass finds from 
this layer were deformed, undiagnostic pieces of 
glass, chunks, and vessel fragments, but they 
also included a chunk of raw green glass at
tached to a ceramic stick (mandrel).

The analysis of this artifact has been pub
lished elsewhere,55 but it is worth mentioning 
here that the mandrel56 was made from the same 
clay that was used to produce Sagalassos Red 
Slip Ware, and that the attached green glass fell 

50. Jeroen Poblome et Marc Waelkens, “Sagalassos and Al
exandria: Exchange in the Eastern Mediterranean,” in Les Cé
ramiques en Anatolie aux époques hellénistique et romaine. 
Actes de la Table Ronde d’Istanbul (23–24 mai 1996), ed. C. 
AbadieReynal, Paris: De Boccard, 2003, p. �84.Laiou, 

5�. Patrick Degryse and others, “A Geochemical Study of 
Roman to Early Byzantine Glass from Sagalassos, SouthWest 
Turkey,” Journal of Archaeological Science, v. 32, 2005, pp. 
287–299; ibid., “Analytical Evidence for Glass ‘Recycling’ Us
ing Pb and Sr Isotopic Ratios and SrMixing Lines: The Case of 
Early Byzantine Sagalassos,” Journal of Archaeological Science, 
v. 33, 2006, pp. 494–50�.

52. Degryse and others, “Analytical Evidence” [note 5�].
53. Degryse and others, “A Geochemical Study” [note 5�], 

p. 289.
54. All of the ceramics were studied by J. Poblome and P. 

Bes (both of the I.C.R.A.T.E.S. project, Catholic University of 
Leuven), and Yaprak Özkönü and Senem Özden (archeology 
students at Istanbul University).

55. Veerle Lauwers, Patrick Degryse, and Marc Waelkens, 
“A Ceramic Tool for the Glass Blower,” in preparation.

56. E. Marianne Stern, Roman, Byzantine, and Early Medi
eval Glass, 10 BCE–700 CE: Ernesto Wolf Collection, Ostfil
dernRuit, Germany: Hatje Cantz Publishers, 200�, p. 20.
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into the same cluster as the town’s glass. Based 
on morphological evidence, one can safely say 
that the attachment of the glass to the mandrel 
could not have occurred postdeposition. This 
artifact therefore provides evidence that glass 
was reheated and worked at the site (represent
ing at least secondary glassworking) and that 
clay tools were used in the production of glass 
in antiquity.

Layers 5 and 4 (dated to the fourth and pos
sibly fifth centuries) appear to be two stadia of 
the overall fill of the structure. Within these lay
ers were found deformed pieces and a tube end
ing in a whitened part and bearing a tool print 
similar to those described by Amrein as “les 
tubes se terminant par une partie évasée et por
tent une empreinte d’outil.”57

The overall composition of the assemblages 
and comparison with other glass, metal, bone, 
and ceramic finds (mostly representing produc
tion waste and semifinished artifacts) leads us 
to presume that the material used for the level
ing of the street and the backfill of the Neon Li
brary building originated in the nearby artisans’ 
quarter. 

Another remarkable find was a glass chunk 
within the early Byzantine shops near the north
eastern gate of the Upper Agora. The very dark 
burned layer that contained the chunk originat

ed from leveling that was carried out in order 
to rearrange the shop area. The retrieved ceram
ics date to the sixth or early seventh century. At 
first sight, it appears that the chunk was made 
of two different kinds of colored glass. How
ever, on closer examination, the colors seem to 
have resulted instead from a failed coloration 
process that was intended to produce a purple 
color. 

Conclusion

Despite the fact that no structures related to 
glassworking have been attested at Sagalassos, 
indications that hot glass was manipulated there 
have been found. It is safe to presume that ad
ditional glassworking sites in Anatolia will be 
discovered. A careful (re)evaluation of the ex
isting glass data set will doubtless suggest the 
working of hot glass at additional sites, and this 
will help researchers to identify the places at 
which glass was worked.

57. Heidi Amrein, L’Atelier de verriers d’Avenches: L’Artisa
nat du verre au milieu du 1er siècle après J.C., Cahiers d’Archéo
logie Romande, no. 87, Aventicum, no. ��, Lausanne: Cahiers 
d’Archéologie Romande, 200�, pp. 35–37.


