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ABSTRACT
Imported Glass Vessels
A Review of Finds in China and the Tarim Basin from the First Half of the 1st 
Millennium CE
Brigitte Borell 

The paper presents an updated overview of 'western' glass vessels imported into 
China and into the Tarim Basin in the first half of the 1st millennium CE. It follows a two-
fold approach bringing together archaeological analysis of the visible features and 
published results from chemical analysis of the glasses. Three major types of glass 
have been discerned on the basis of their compositional analysis: Roman natron 
glass, and Sasanian and Central Asian plant-ash glasses. The results of this combined 
approach provide a more informed basis for provenancing the glass vessels and 
assessing a more refined date to them. It also helps to a better understanding of the 
glass vessels in their social contexts and the complexity of land and sea routes to be 
considered in the process of their transmission.

KEYWORDS
China, Tarim Basin, Glass Vessels (Roman, Sasanian, Central Asian), Overland and Sea 
Routes
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Preliminary Remark
1	 In 1984, An Jiayao published her study of early glass vessels in China. At the 
time, she was one of the few archaeologists with an interest in glass vessels – imported 
ones as well as those locally produced – and their history in China. Her overview was 
accompanied by an archaeometrical paper presenting chemical analyses of selected 
glass vessels carried out by Shi Meiguang and colleagues of the China Building Material 
Academy in Beijing (CBMA), the main objective being able to distinguish between 
imported and locally made glass vessels (An 1984; Shi – Qu – Zhang et al. 1984).
2	 Since then, excavations brought to light some more imported glass vessels, 
and, most importantly, analysing methods and techniques progressed enormously. 
Chemical analyses of ancient glasses including trace element and isotope studies allow 
distinguishing different compositional types of glass or ‘glass families’ and proved to be 
an excellent tool for provenancing glasses.
3	 Finds of imported glass vessels from two regions are considered here. Those 
discovered in China proper, the majority in Jiangsu province, were mainly excavated 
from burial contexts, the earliest from tombs of the Eastern Han period (24–220 CE) and 
the state of Wu (222–280 CE), the majority coming from later contexts dating from the 
Jin period (236–420 CE). Generally, an origin either from the Roman or Sasanian empires 
was assigend to them. For various reasons – one of them being their geographical 
distribution in easy reach from the coast –, it has has been suggested that many of these 
glass vessels arrived in China on maritime routes.
4	 The other region with remains of glass vessels considered here is the Tarim 
Basin in present-day Xinjiang Uygur Autonomous Region (China). Generally, they are 
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believed to be representative for a transmission along land routes. They are included here 
to look for similarities or differences in the pattern of distribution. Only few complete 
glass vessels have survived, the others are fragments collected as stray finds. Preferably 
included in this review are fragments that have been compositionally analysed. This 
applies to fragments collected by European expeditions to the Tarim Basin in the early 
20th century, which are now kept in museums in Europe. Selected fragments of them 
were analysed by Robert H. Brill at the Corning Museum of Glass in the 1990s and 
slightly later (Brill 2009; Brill 2012). More recent finds made by Chinese archaeologists 
have been analysed at various institutions in China, in particular by scientists of the 
group around Gan Fuxi at the Shanghai Institute of Optics and Fine Mechanics1.
5	 A central concern of this review, being written by an archaeologist, was the 
ambition to provide also illustrations of the analysed fragments as information on their 
physical appearance. This would not have been possible without the assistance and 
generous support of a number of museums, institutions, and colleagues listed below in 
the acknowledgements. To all of them go my sincere thanks. Inevitably, this review will 
have a preliminary character. The results of chemical analyses made over the years at 
various institutions and with different techniques are not easily comparable. Future 
finds and new, high standard chemical analyses – even of older finds – will add new 
information and bring modifications. Notwithstanding these inevitable shortcomings, it 
is hoped that this review will give a fresh impulse to the study of glass vessels imported 
into the Far East.

1. Introduction
6	 Western glass production on a larger scale began in the Near and Middle East 
and in Egypt in the mid 2nd millennium BCE. Basically, these Bronze Age glasses as well 
as the later glasses of the 1st millennia BCE and CE, belong to the group of soda-lime-silica 
glass consisting of three basic components: silica in the form of crushed quartz pebbles 
or sand; soda as a flux to lower the melting temperature of quartz, which is about 
1700°C, a temperature impossible to reach in antiquity; and lime as a stabiliser to make 
the glass durable and resistant to the action of moisture.
7	 In contrast, early Chinese glass, first identified in the 1930s by Charles G. 
Seligman and Horace C. Beck, has a unique glass composition which contains, besides 
silica, large amounts of lead, which acted as a flux, and barium2. Often these glasses, 
produced from about the mid-1st millennium BCE onwards, had a certain turbidity and 
a greenish-whitish colour similar to jade. In fact, in the Warring States (475–221 BCE) 
and Han (206 BCE–220 CE) periods, many objects for funerary use, that were usually 
made of jade, were now also made of ‘artificial jade’, namely such a semi-opaque lead-
barium-silica glass. In the Han period, production must have been on a large scale. 
Manufactured objects include bi disks, sword fittings, huge numbers of small plaques 
for funerary shrouds and mats, a few glass vessels, and even a set of chimes3.

1	 Gan 2009; Li – Yu – Zhang et al. 2009; Liu – Li – Gan et al. 2011; Liu – Li – Gan et al. 2012.
2	 Seligman – Beck 1938. For recent archaeometrical analyses of Chinese lead-barium glasses, Cui – Wu – Huang 

2011; see Dong – Li – Liu 2015; for recent experimantal replication, see Qin – Wang – Chen et al. 2016; for a 
recent overview, see Henderson – An – Ma 2018. – Measured values for PbO range between 30 and 50 wt%, 
for BaO between 7 and 20 wt%. 

3	 Kim 2012. – For burial shrouds, see Michaelson 1998–99; Yang 2004, 350 (tomb 104 at Baonüdun, on the date 
of the tomb see also Psarras 2015, 149); Cheng – Zhou 1991 (burial of concubine Mo Shu at Ganquanshan); 
and the plaques in the British Museum, https://www.britishmuseum.org/collection/object/A_1934-0313-1-369, 
accessed September 2021; for recent finds, the glass mat from the burial of the Marquis of Haihun (died 59 
BC) in Nanchang (Jiangxi), see Yang 2019, 81 fig. 31; for the glass mat in Han period burial at Tushantun M 
147, Qingdao (Shandong), see Kaogu Xuebao 2019–3, 416–417 figs. 13–14. – On glass vessels made of lead-
barium glass, see An 2004, 57. – On the set of chimes (Western Han), see Nanjing Museum 2015, 135 fig. 22; 
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8	 Initially, researchers studying glass finds from China were satisfied being able 
to distinguish between Chinese-made lead-barium-silica glasses or the later lead-silica 
glasses and imported western soda-lime-silica glasses. Since lead oxide has an effect on 
the density, by calculating the density such a distinction between a soda-lime glass and 
a Chinese glass with high lead content could be established with simple non-destructive 
tests.
9	 Finds of early glasses identified as not being made of Chinese lead-barium 
glass were automatically regarded as western imports. Thus, certain mould-formed glass 
vessels found in Han period burials in Guangxi in the 1950s were initially misidentified 
as Roman4. However, chemical analyses carried out in the 1980s revealed for this group 
a different glass composition, where potash of mineral origin and not soda served as 
flux in the process of glassmaking (Shi – He – Zhou 1987). Currently, this particular glass 
composition is classified as a subgroup of Asian potash glasses, most likely originating 
in southern China or northern Vietnam, at the time part of the Han empire. The glass 
vessels of this group therefore rather represent a local production5.
10	 Starting with the seminal study by Edward V. Sayre and Ray Winfield Smith of 
1961, important progress in the interpretation of analyses of western soda-lime glasses 
was made6. Two different types of soda-lime glasses were distinguished based on their 
different concentrations of some major and minor elements7, in particular magnesium 
oxide (MgO) and potassium oxide (K2O), which appeared to be correlated. Based on the 
analytical results as well as on historical texts, they concluded that two different types 
of soda were used, one a soda from a vegetal source derived from the ashes of certain 
halophytic plants that contained higher magnesia and potash concentrations (with 
levels in the analyses above 1.5 wt%), the other, a rather pure soda of mineral origin 
with lower magnesia and potash concentrations (below 1.5 wt%), from evaporites rich 
in sodium bicarbonate that occur naturally and are commonly called natron, the name 
derived from the large deposits in the Wadi Natrun in Egypt that were exploited in 
antiquity.
11	 Subsequently, countless further analyses of western glasses revealed again 
and again the same pattern confirming the two basic types of soda-lime glass depending 
on the type of soda used in the production of their glass, the high-magnesia type using 
soda of vegetal origin called plant-ash soda, and the low-magnesia type using a soda of 
mineral origin, natron.
12	 New analytical techniques were developed during the last decades which not 
only require ever smaller sample volumes, but also progressively refine the results. In 
addition, recent investigations increasingly include isotope analyses. Particular mention 
deserve the recent advances in the almost non-destructive method of laser ablation 
inductively coupled plasma mass spectrometry (LA-ICP-MS) which also includes trace 
elements. Generally, the major and minor elements provide information on the recipe 
used, meaning the intentional anthropogenic choice of ingredients for glassmaking, 
in particular the flux used to lower the melting point of silica. In contrast, the trace 
elements, which accidently came into the glass as impurities together with one or 

Li – Li – Gu 2016; on its replication, see Wang 2016.
4	 For example, Moore 1998, 79 with endnote 6, where the glass vesels from Guixian excavated in 1957, the set 

of stemmed glass cup and saucer from Nandoucun tomb 8, and the cup from the tomb at the Railway Station, 
are included into his “dominant numbers of Roman glass finds in south China.” The latter glass cup is on 
display in the National Museum of China, Beijing, still with the label “Roman glass cup” (seen in June 2017). 
Earlier, An Jiayao had already expressed some caution regarding a Roman origin of these glass vessel, An 
1984, 418–419; An 1987, 6; see also Borell 2011, 57.

5	 Dussubieux 2016. On the glass vessels, see Borell 2011; Borell 2016, 57–65. Borell – Dussubieux 2022.
6	 Sayre – Smith 1961; Sayre – Smith 1967. For a recent overview on glass compositions, see Rehren – Freestone 

2015.
7	 Major elements: present at levels above 1 wt.%; minor elements: present at levels between 0.1 and 1 wt.%.
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more of the ingredients, usually the source of sand, may provide information on the 
geographical provenance of the glasses. Ideally, in some cases, the combined occurrence 
of certain trace elements may be regarded as a trace element signature, a ‘fingerprint’, 
making it possible to link the glass production to the geology of a certain geographical 
region (Gratuze 2013). 
13	 For example, the results of LA-ICP-MS analyses now allow a distinction 
between Bronze Age Egyptian and ‘Mesopotamian’ plant-ash soda glasses based on 
different patterns of trace element concentrations, in this case titanium, zirconium, 
lanthanum, and chromium, reflecting the different geological environment of raw 
materials available in the two different geographical regions (Shortland 2012, 157–158; 
Dussubieux 2016, 197).

2. Types of ancient soda-lime glasses in the late 1st 
millennium BCE and the mid-1st millennium CE

14	 The principal distinction between two different types of ancient western soda-
lime glasses based on their different sources of soda, a vegetal source of soda derived 
from plant-ash and a mineral source of soda, natron, is now generally accepted. On this 
basis, it is possible to give a broad outline of the chronological and regional development 
of ancient glassmaking. In archaeological terms, the first sizeable production of glass 
and manufacture of glass vessels began in the Late Bronze Age, in the late 16th to mid-
15th century BCE in northern Syria, Mesopotamia and Egypt, using plant-ash as a source 
of soda. In the early 1st millennium BCE a change from plant-ash soda to natron can be 
observed in Egypt and the Levantine region. The traditional use of plant-ash soda for 
glassmaking did continue in the Middle East, broadly speaking in regions east of the 
Euphrates, whereas west of the Euphrates, natron glass was produced until about  800 
CE, when another general change from natron to plant-ash soda occured8. The prolific 
production of glass vessels in lands of the Islamic world was based on plant-ash soda 
glass.

2.1. Glasses using a mineral source of soda
15	 As pointed out above, the production of natron glass began in the early 1st 

millennium BCE in Egypt and the Levantine region of Syria and Palestine, later the most 
important regions of glassmaking for the Mediterranean world in the Hellenistic and 
Roman periods.

2.1.1. Egyptian and Mediterranean natron glasses (m-Na-Ca)
16	 The glass beakers from the tomb of Nesikhons, dating from the 10th century 
BCE apparently represent an early phase in the making of natron glass (Schlick-Nolte – 
Werthmann 2003; Schlick-Nolte – Werthmann 2010). In this case, the use of natron in 
the glassmaking recipe resulted in a glass with an unusually low level of lime that left 
the finished glass vessels extremely sensitive to moisture and therefore prone to heavy 
corrosion. Early glassmakers were probably not aware of the importance of lime for a 
durable glass. With the plant-ashes used before, some lime and magnesia were naturally 

8	 Recently, a regionally produced natron glass has been identified, characterised by high concentrations of 
boron, that was made somewhere around Pergamon (Turkey) from about the mid-1st millennium CE; its 
production appears to have outlasted the change to plant-ash glass around 800 CE. Rehren – Connolly – 
Schibille et al. 2015; Schwarzer – Rehren 2021, 184–189.



Brigitte Borell		  Imported Glass Vessels JoGA 2025

7

introduced into the glass as stabilisers and thus made it resistant to attack by water. 
The case of the Nesikhons beakers demonstrates the importance of the correct choice 
and combination of raw ingredients for a successful fusing of glass and the difficulties 
encountered by the glassmakers when substituting one of the ingredients. It is therefore 
possible that some of the early natron glasses of the early 1st millennium BCE simply did 
not survive in the archaeological record. A well developed Mediterranean production 
of durable natron glass vessels is attested from about the 6th century BCE onwards.
17	 Regarding the glass production in late Hellenistic and Roman times, 
archaeometric investigations and archaeological discoveries during the last few decades 
led to a re-evaluation of ancient glass production9. It is now generally recognised that 
in the late Hellenistic and Roman periods a division of glass production existed into 
few large centres for glassmaking, the primary workshops, where glass was fused 
from its raw ingredients, and a multitude of secondary workshops for glassworking 
that obtained the raw glass and remelted it to fashion objects. The archaeometrical 
basis for this model rests on countless chemical analyses, isotopic and trace element 
studies of Roman glasses from all parts of the empire, the vast majority showing a rather 
uniform glass composition pointing to an eastern Mediterranean origin in Egypt and 
the Syro-Palestinian region. Further support for this model comes from archaeological 
evidence, on the one hand from shipwrecks documenting the trade in raw glass, and 
on the other hand, remains of huge installations for glassmaking discovered in the 
eastern Mediterranaean. The primary glassmaking workshops were located close to 
the favoured sources of sand well-suited for glassmaking along the Syro-Palestinian 
coast, or in Egypt close to the source of natron from the Wadi Natrun. From these 
few glassmaking centres blocks of raw glass were traded across the Mediterranean to 
secondary workshops all over the Roman Empire (Scott – Degryse 2014; Degryse 2014, 
106–112; Foy 2018).
18	 Basically, these two regions of the south-eastern Mediterranean, namely 
Egypt and the coastal plain of Syria-Palestine, continued to be the main producers of 
natron glass in Late Antiquity. A number of subgroups of this late production have 
been identified with varying production periods. The most prominent is the so-called 
HIMT glass and its related groups, named after the higher iron, manganese and titanium 
concentrations. Produced in Egypt from about the mid-4th to the mid-7th century CE, 
it was widely distributed in the Mediterranean and Europe10. For example, two glass 
vessels of such Late Antique glass compositions have been identified in tombs of the 
Korean Silla period dating from the late 4th to the early 6th centuries CE. One is a blue 
cup made of a glass similar to série 2.1 Foy (sometimes also referred to as ‘weak HIMT’) 
of the wider HIMT group produced in Egypt, the other a colourless facet-cut bowl made 
from a glass similar to type Levantine 1 produced on the Syro-Palestinian coast between 
the 4th and 7th centuries CE11.
19	 Although Pliny (Naturalis historia 36, 194–195) mentions suitable sands and 
glassmaking in other areas of the Mediterranean, in Campania (Italy), Gaul and Spain, 
archaeometric studies have not yet specified particular glassmaking regions in the central 
and western Mediterrranean (Scott – Degryse 2014; Degryse 2014, 99–112). Recently, a 
regionally produced natron glass from Asia Minor has been identified, characterised by 
high concentrations of boron, made from about the mid-1st millennium CE, if not even 
earlier (Rehren – Connolly – Schibille et al. 2015; Schwarzer – Rehren 2021, 184–189). 
However, in general, the vast majority of archaeometric analyses point to the use of 

9	 For a recent overview on the results of archaeometric research, see Freestone 2021.
10	 Freestone – Degryse – Lankton et al. 2018. For a brief overview from the archaeologist’s point of view, see 

Nenna 2014.
11	 Abe – Murakushi – Kim 2019, sample G003 from Tomb 4 at Ange-ri (blue cup) and sample GL013 from the 

Hwangnam Daechoeng northern tomb (colourless facet-cut bowl, decoloured with manganese). 



Brigitte Borell		  Imported Glass VesselsJoGA 2025

8

south-eastern Mediterranean sands and the regions of coastal Syro-Palestine and Lower 
Egypt as the main producers of natron glass and to a continuous production of about 
1500 years until the change to plant-ash soda glass around 800 CE.

2.1.2. South Asian glasses using a mineral source of soda (m-Na-Al)
20	 For the sake of completeness, two types of South Asian soda glasses using 
a soda of mineral orign are briefly mentioned here. Lime is present in relatively low 
concentrations (CaO ~ 3 wt.%), the main stabiliser in these glasses is the high amount 
of alumina (higher than 5 wt.%, with an average ~ 10 wt.%), derived from feldspar-
rich impure sands reflecting their granitic origin. The high alumina content as well 
as characteristic concentrations of certain trace elements, associated with different 
geographical regions in South Asia, set these glasses apart from Mediterranean glasses. 
At least five different types of such South Asian mineral soda glasses have been 
identified. Only two of them are attested in the period considered here, the distinction 
between them is based on their different concentrations of strontium, zirconium, 
caesium, barium, and uranium12. The first and most abundant type, named m-Na-Al 1, 
is associated with South India and Sri Lanka, whereas the other, named m-Na-Al 3, was 
apparently produced in the Ganges plain in present-day Uttar Pradesh with Kopia as a 
likely production site. These South Asian glass types were used for the manufacture of 
ornaments, predominantly beads that were widely traded, in particular along maritime 
routes. No glass vessels made from these glass types are known.
21	 However, one particular type of South Asian glass deserves to be mentioned, 
the m-Na-Ca-Al glass with moderate lime and moderate alumina levels, which vary 
in a wide range, and often high concentrations of uranium (Dussubieux – Lankton 
– Bellina et al. 2012, 320–321, 323; Lankton 2022, 83–84). It has a wide distribution 
in South Asia but also in Southeast Asia. The provenance for this type of glass is still 
uncertain, possibly it might be associated with Sri Lanka. At least on the island of Sri 
Lanka this glass type was employed for glassblowing apparently as early as the 2nd 
century CE. As yet no blown glass vessels of this glass type are known, rather, it was 
used for the blowing of spherical objects to form the dome of miniature glass stupas that 
were discovered in reliquary deposits within the Nawagala stupa about 30 kilometres 
south of Anuradhapura13. Similar stupa-shaped glass reliquaries have also recently been 
discovered in the Neelagiri stupa in south-eastern Sri Lanka; they are made up of a 
blown globe for the dome that is set in a base of bangle-like glass rings of graded size 
representing the tiers of the basal terrace14. Fragments of blown objects of this type of 
glass have also been recovered in the excavations at Tissamaharama in the south-east 
of Sri Lanka in levels assigned to the 2nd and 3rd centuries CE (Borell – Dussubieux 2022, 
39). Interestingly, an egg-shaped glass object or container made of m-Na-Ca-Al glass by 
the blowing technique was discovered in Thanh Hóa province in central Vietnam, in a 
burial dating probably from the later Eastern Han period (25–220 CE)15.

2.2. Glasses using a vegetal source of soda
22	 As pointed out above, the Late Bronze Age tradition of glassmaking using 
plant-ash soda (v-Na-Ca) continued in regions east of the Euphrates, whereas in the 

12	 Dussubieux – Gratuze 2013; Dussubieux 2021, esp. 492–493; Brill – Stapleton 2012, 503–510 on glass finds 
from Kopia.

13	 For the miniature glass stupas, see https://amazinglanka.com/wp/nawagala-raja-maha-viharaya/ .
14	 Dissanayake – Perera 2017, 276–281. My sincere thanks are due to the Department of Archaeology, Colombo, 

for the opportunity to study them in August 2023 while they were there in storage.
15	 Musée Guimet inv. no. MG 21772, from Hoành-chung tomb 2 (Thanh Hóa province, central Vietnam), see 

Janse 1951, 123–124, colour pl. III, 14a.b; Lankton – Dussubieux 2013, 441. Borell 2024a, 115.
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eastern Mediterranean a change to natron occurred in the early 1st millennium BC. 
Nevertheless, a modest production of glass using plant-ash soda existed in Hellenistic 
and early Roman times in Egypt, apparently for glasses of special colours. 

2.2.1. Egyptian plant-ash glasses
23	 Although very rare when compared to the huge production of natron glass 
and its distribution all over the Mediterranean, some primary production of plant-ash 
soda glass with concentrations of magnesia and potash above 1.5 wt.% is attested in 
Hellenistic and Roman period Egypt (Picon – Thirion-Merle – Vichy 2008). Strongly 
coloured plant-ash glasses, in particular red, orange, green and occasionally also blue, 
all coloured with copper in different forms, but also purple coloured with manganese, 
have been identified in Roman mosaic glass objects alongside and also in combination 
with natron glasses. However, in these cases the sands used for the production of both 
types of glass have an eastern Mediterranean, either Egyptian or Syro-Palestinian, 
origin (Nenna – Gratuze 2009; Gratuze 2013, 210–213). Plant-ash glass has also been 
used for making glass vessels, including even a ribbed bowl of 1st century CE type found 
at Armant (Rosenow – Rehren 2018, 305). Another widely distributed class consists of 
small, thick-walled ointment bottles (unguentaria) of low capacity (unguentaria) made of 
translucent dark green glass produced from the late 1st to the 3rd centuries CE probably 
in Middle Egypt. In addition to the raised levels of magnesia and potash, these plant-
ash glasses also have higher phosphate concentrations in comparison to natron glass 
(Rosenow – Rehren 2014, 180–181; Rosenow – Rehren 2018, 305–309; Rosenow 2020, 
163–164).
24	 A special case seems to be the production of transparent emerald green glass 
made mainly in the early to mid-1st century CE. It was used by a number of secondary 
workshops in other parts of the Roman Empire for the manufacture of certain types of 
glass vessels, non-blown as well as blown ones. Almost all tested samples were made 
from glass with a plant-ash component. A special type of plant-ash high in phosphorus 
was apparently added to a natron glass of eastern Mediterranean, possibly Egyptian 
origin. Primarily, the colourants for emerald green are copper and iron. It appears 
that the addition of plant-ash facilitated the formation of this particular emerald green 
colour (Jackson – Cottam 2015; Cottam – Jackson 2018). It throws not only some light on 
the high degree of workshop specialisation, but also on the high level of technological 
skills of the ancient glassmakers and their sophisticated empirical understanding of 
colouring technologies. 

2.2.2. Middle Eastern (Sasanian) plant-ash glasses (v-Na-Ca SAS) 
25	 Glass vessels of Middle Eastern production using plant-ash soda are 
sporadically known in the 1st millennium BCE (Schmidt 2019, 136–151). In Parthian 
contexts of the 1st and 2nd centuries CE remains of glass vessels are rare and consist 
predominantly of closed shapes, mainly small bottles, imported and locally produced 
ones, as well as tableware imported from the Roman eastern Mediterranean16. In the 
Sasanian period (224–651 CE) a sizable production of glass vessels using a plant-ash 
soda glass is attested from about the mid-3rd century CE onwards. Current research 
indicates that glass production in the Sasanian empire was centred in Mesopotamia 
rather than in Iran17. A number of archaeometric studies were carried out on glass 
samples, the majority being fragments of vessel glass, excavated at Veh Ardashir, 

16	 At Dibba (U.A.E.), a plant-ash glass has been identified used for small bottles from contexts of the 1st century 
CE, Van Ham-Meert – Claeys – Jasim et al. 2019 (local production or Middle Eastern import? Or from a yet 
unknown production centre?); Schibille 2022, 129–132.

17	 For an overview, see Simpson 2014; Simpson 2015; Schibille 2022, 126–135.
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the town founded by the first ruler of the Sasanian Empire on the west bank of the 
Tigris, facing the capital Ctesiphon on the east bank. These glasses are characterised 
by elevated concentrations of potash and magnesia higher than 2.0 wt.%18. Based on 
the levels of potash and magnesia, concentrations of certain trace elements as well as 
strontium and neodymium isotopic analyses, finer subdivisions have been made. Glass 
of the type Sasanian 1 was produced from about the mid-3rd century CE onwards for 
common utilitarian ware. It is further subdivided into Sasanian 1a and Sasanian 1b, the 
latter subgroup being attested from the 4th century CE onwards. Sasanian 2 apparently 
represents a smaller production of a superior glass for more sophisticated products. 
It came into use in the course of the 4th century CE. The analyses seem to indicate a 
common geological area for the provenance of the raw materials, but a diversified 
production of primary glasses with a trend to select purer sources of silica and ash, 
apparently with the aim to reduce unwanted hues of green or yellowish green caused 
by iron impurities in the glass and thus achieve a higher output of a nearly colourless 
glass. Decolourising the glass by intentional addition of antimony or manganese seems 
not to have been generally practiced (on decolourised glasses, see below 3.3.). For iron 
oxidation the Sasanian glassmakers rather relied on their skill to control the furnace 
atmosphere resulting in almost colourless glass only faintly tinted greenish, yellowish, 
yellowish-green or brownish19.
26	 Chemical analyses of the three fragments of colourless facet-cut bowls found at 
Kizil (here nos. 64–66 in Table 1, part 2, and Fig. 14) in the northern Tarim Basin indicate 
a similarity to Sasanian 2 glass, using a silica source with few impurities, whereas the 
green fragment of a glass vessel with facet-cut decoration from Duldur-Akhur (no. 70 in 
Table 1, part 2, and Fig. 15), with its high iron content that is responsible for the greenish 
colour, should rather be classified into Sasanian 1a or 1b20.
27	 Unsurprisingly, glass vessels of Sasanian production were apparently also 
transported along maritime routes starting from the Persian Gulf. Presumably, this 
applies for those found in southern China in burials of the 3rd and 4th centuries CE 
(see below 3.3.1.). A few Sasanian glasses have been identified in southern Arabia21. 
Numerous vessel fragments made of plant-ash soda glass similar to Sasanian glass have 
been identified at Khlong Thom on the west coast of the Malay Peninsula in southern 
Thailand (Lankton – Dussubieux 2013, 438–439; see already earlier, Salisbury – Glover 
1997, sample 41). A fragmented glass vessel was excavated at Ban Non Wat in the upper 
Mun Valley (northeast Thailand) from a Late Iron Age context (200–400 CE). Its chemical 
composition is similar to Sasanian 1 glass (Carter – Lankton 2012, 94 fig. 9:5 C).

2.2.3. Bara plant-ash glasses (v-Na-Ca Bara)
28	 Another, apparently localised production of plant-ash soda glass has been 
identified at Bara near Peshawar in Pakistan dated within a period from the 2nd century 
BCE to the 2nd century CE. The chemical composition of the glass is characterised by 
elevated alumina values (Dussubieux – Gratuze 2003; Dussubieux – Gratuze 2013, 
400–402). The objects made there were mainly beads, noteworthy is the production 
of gold-in-glass beads, but also small objects made in the mosaic glass technique. No 
production of glass vessels is known. Nevertheless, it is interesting to note that beads 

18	 Brill 2009, 122; Mirti – Pace – Negro Ponzi et al. 2008; Mirti – Pace – Malandrino et al. 2009; Ganio – Gulmini – 
Latruwe et al. 2013.

19	 Mirti – Pace – Negro Ponzi et al. 2008, 441–442; Mirti – Pace – Malandrino et al. 2009, 1067; very occasionally 
only, moderate amounts of manganese (below 1 wt.%) have been detected in the analyses that would point 
to an intentional addition of a manganese-containing ingredient. Abe – Shikaku – Yamamoto et al. 2018, 366 
suggest the use of intentionally added manganese in the case of the fragment from the Kamigamo shrine, 
Kyoto. On the colours, see also Simpson 2014, 206.

20	 Abe – Shikaku – Yamamoto et al. 2018, 366. For the analyses of these glasses, see Table 2 nos. 50–52 and 56.
21	 Simpson 2014, 227; Keller 2010, 73–74 figs. 2–3 (Late Sasanian glass from Kush, Ras al-Khaimah, U.A.E.).
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made of Bara-type glass have been identified at sites in the Tarim Basin, for example at 
Niya and Shanpula22. 

2.2.4. Central Asian plant-ash glasses (v-Na-Ca Central Asia)
29	 Over many decades, Abdougani Abdurazakov, one of the pioneers in the field, 
carried out analyses on Central Asian glass finds from the Bronze Age to the early 2nd 
millennium CE23. In the period of interest here, a considerable number of glass vessels 
and other objects made of plant-ash soda glass has been attributed to a Central Asian 
origin. Robert Brill distinguished three different “Central Asian” types of plant-ash based 
soda glasses, characterised by high potash levels (K2O about 4 wt.% and above) and 
varied alumina concentrations, by high alumina (Al2O3 above 5 wt.%) and by moderate 
alumina levels (Al2O3 between 3–6 wt.%), as well as a fourth type of mixed alkali with high 
alumina24. The basic distinction into these groups, established on the basis of major and 
minor elements, has been confirmed by trace element analyses and strontium isotope 
values. More detailed attributions to specific regions of origin may be possible in the 
future, however, many more analyses of glass objects from well-established and dated 
contexts are needed, ideally including those of waste from production sites. Recently, 
for a characterisation of Central Asian plant-ash glasses, Lü Qin-Qin and colleagues 
proposed a refined set of criteria including high strontium ratios, moderate to high 
levels of alumina, low cerium/lanthanum ratios, and moderate to low neodymium25. 
30	 Archaeometric studies also provide evidence that Central Asian glasses were 
transmitted farther east to the Tarim Basin and beyond (Liu – Li – Gan et al. 2012, 2137). 
Analyses of 103 glass samples from Niya in the Tarim Basin, a site which flourished 
from the 1st century BCE to the 4th century CE, revealed for the majority a Central Asian 
glass composition (Lin Yixian 2010, 208–209). Other important results were achieved 
by analysing glass vessels from tombs in Gyeongju (Korea), the capital of the Silla 
kingdom. Two studies by James Lankton and colleagues, published in 2009 and 2010, 
revealed for six glass vessels from the southern burial of Hwangnam Daechong (early 
to mid-5th century CE) a Central Asian composition, possibly originating from northern 
Afghanistan26. This came as a surprise at the time, since the jug with trefoil mouth 
from this tomb had often been compared to Syrian glassware and was even thought 
to be an import from the eastern Mediterranean, an attribution which is now ruled 
out by its glass composition (Lankton – Gratuze – Kim et al. 2010, 226 fig. 1 no. 1). In a 
recent study, Yoshinari Abe and colleagues investigated 21 glass vessels from various 
Silla tombs dating from the late 4th to the early 6th centuries CE that are now in the 
Gyeongju National Museum. Only six were made of Roman natron glass, two of these 
were further examined and revealed two different Late Antique glass compositions, 

22	 Lin Yixian 2010, 208–209 fig. 5 (Niya); Liu – Li – Gan et al. 2012, samples XJ-8-2 (Niya), XJ-40-2 (Shanpula), 
XJ-41 (Hetian); Cheng – Zhang – Guo et al. 2019, sample SC-8 fig. 3 (Shanpula).

23	 Abdurazakov 2001; Abdurazakov 2009. On Central Asian glass production, see also Rehren – Osório – 
Anarbaev 2010; Baypakov 2011.

24	 Brill 2009; Brill 2012; some samples, which Brill had formerly assigned to his fourth “Central Asian” group 
of mixed alkali, have been reassigned by him to the Central Asian group with high K2O and high A2O3, on 
the basis of trace element analyses, see Brill 2012, 523 table 3. On these samples from Hasa Tam/Saqal Tam 
(nos. 75–82, see also below 3.3.3) with high alumina levels, see also Rehren – Osório – Anarbaev 2010, 101 
(there very broadly addressed as ‘Sasanian’); the authors cite the chemical composition of these glasses as the 
closest parallel to the high alumina formulations in glasses from Akhsiket and Kuva in the Ferghana Valley 
(Uzbekistan) dated to the 10th and 11th centuries CE, which they consider to “represent a genuinely Central 
Asian tradition”.

25	 Lü – Basafa – Henderson 2023, 12, their criteria 87Sr/86Sr > 0.7087, Al2O3 > 2.5%, Nd > 6 ppm, Cr/La > 5, and 
TiO2 > 0.1%.

26	 Lankton – Lee – Kim et al. 2009; Lankton – Gratuze – Kim et al. 2010. – For another fragment of streaky 
amber glass from the Neungsalli Temple in Buyeo, Baekje period, see Koh – Kang – Kim et al. 2012, fig. 1 
right (sample NSV-02); mentioned and commented on by Szmoniewski 2018, 161. – See also, Żuchowska – 
Szmoniewski 2017, 179–180.
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whereas for fifteen of them a Central Asian origin of their glasses was confirmed (Abe 
– Murakushi – Kim 2019).

3. Glass vessels
31	 It is not intended here to present a thorough discussion of each glass vessel 
or fragment listed in Table 1, parts 1 and 2 (Fig. 28 and Fig. 29). In many cases data are 
insufficient, many fragments are of small size and difficult to attribute to a particular 
shape. Only selected examples will be discussed, preferably those that are chemically 
analysed and from well-published archaeological contexts or with features sufficiently 
diagnostic to allow an attribution and dating. Those examples mentioned in the text 
will be cited by the number given to them in Table 1 where further information and 
references will be found.

3.1. Techniques of making glass vessels
32	 In the Mediterranean model, as pointed out above, the production of primary 
glass took place in only a limited number of large glassmaking centres, mainly in Egypt 
and the Syro-Palestinian coast, from where the raw glass was transported to a multitude 
of secondary workshops all over the Roman Empire, where glass vessels and other glass 
objects were crafted (for an introduction, see Foy 2018). In these workshops, the chunks 
of raw glass would then be softened by heat. The hot and viscous glass could then be 
manipulated in a number of different ways.
33	 Before the invention of glassblowing in the mid-1st century BCE, glass vessels 
were formed around a core that was removed after cooling. It was mainly used for 
small vessels of closed shape holding perfumed oils, cosmetics and other unguents and 
lasted until the late 1st century BCE or even slightly beyond. Open shapes like bowls 
could be formed by sagging a circular blank of glass over or into a mould. In eastern 
Mediterranean workshops of the late centuries BCE, this technique developed in a first 
kind of mass production. It was still applied throughout the 1st century CE for the ribbed 
bowls made by sagging hot and viscous glass over a convex mould and tooling the 
radiating ribs on its exterior side. Mould-formed glass vessels also include some luxury 
categories made in the mosaic glass technique (see below 3.2).
34	 After its invention, glassblowing developed in the course of the 1st century CE 
into the dominant technique and became a fast, efficient and economic way of making 
glass vessels. Decorations with molten trailed-on glass threads would have been applied 
in the same process while the glass vessel was still hot. The finished but still hot glass 
vessel needs to be annealed, that is a gradual cooling process, to avoid stress in the glass. 
After cooling, glass vessels could be embellished in a number of ways, for example, by 
cold-working techniques like grinding and facet-cutting which are found on a number 
of glass vessels discussed here. A proper annealing was of essential importance for 
glass vessels intended for grinding or cutting, especially because such ‘blanks’ for facet-
cutting often were particularly thick-walled. They would have needed a slow and well-
controlled annealing to stand the stress of grinding and cutting. The cold-working would 
not necessarily have to take place at the same workshop where the glass vessels were 
fashioned, but could have done in a specialist workshop excelling in this particular craft. 
It is assumed that such tertiary workshops would have obtained the freshly annealed 
objects as blanks from the secondary workshops (Whitehouse 2012, 9–14).
35	 Similar to the three dates of an archaeological object – date of manufacture, 
date of arrival at its place of consumption, date of disposal –, for a glass vessel, at least 
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in the Mediterranean model, three provenances are to be considered: place of making 
the raw glass, place of manufacturing the object, place of archaeological discovery.

3.2. Coloured glass vessels
36	 Early Roman glass vessels are often made of strongly coloured glass. Analyses 
identified oxides of seven metals that are responsible, singly or in combination, for the 
range of glass colours (for a recent summarising review, see Freestone 2021, 249–251). 
In the mosaic glass technique, thin rods of such coloured glasses were assembled into 
composite rods, forming a variety of patterns. For making mosaic glass vessels, cross 
sections or lengths of such prefabricated composite rods would then be assembled and 
fused together to form a circular blank, which was then sagged into or over a mould 
(for the technique, see Stern – Schlick-Nolte 1994, 65–71).
37	 An elaborate early Roman ribbed bowl of mosaic glass, tooled to give the 
marbled appearance of veined natural stone, was recovered in fragments from an 
Eastern Han tomb near Yangzhou, Jiangsu (here no.1). It is to be regarded as a costly 
object of high prestige (Borell 2010, 127–128). The tomb is probably that of Liu Jing, King 
of Guangling, a high-ranking member of the imperial family, who died in 67 CE (Psarras 
2015, 8, 9, 21, 143–144).
38	 Ribbed bowls are widely distributed in Indian Ocean trade27. Shipped from 
the Red Sea ports Myos Hormos (Quseir al-Qadim) and Berenike they arrived in large 
numbers on the western coast of India28. In the excavation at Pattanam (Kerala, India), 
more than one hundred fragments of ribbed bowls were recovered, the majority being 
monochrome but in a variety of different colours, examples made of mosaic glass 
being rare in comparison (Cherian 2014; Cherian 2015). They are frequently found 
at settlement sites and burials on the Arabian Peninsula, including one complete 
example of translucent purple and opaque white mosaic glass from a high status 
burial at Shakoura (Bahrain)29. They are also known from Taxila (Pakistan), Begram 
(Afghanistan) and Khalchayan (Uzbekistan)30. In Mongolia, fragments of two ribbed 
bowls, one monochrome translucent purple, the other of translucent blue and opaque 
white mosaic glass were recently discovered in Gol Mod 2 Tomb 1, the principal tomb 
in the centre of the complex and a burial of the highest aristocratic level dated to the 1st 
century CE31.
39	 Early Roman glass vessels made by blowing coloured glass are rare in Far 
Eastern contexts. One is the thin-walled cup of translucent blue glass with copper as 
colourant (probably Isings Form 29)32 from another Eastern Han tomb near Yangzhou, 
dated to about 90 CE (here no. 2). The burial certainly belonged to a person of high rank. 
The Marquis of Guangling who succeeded the deceased Liu Jing, has been suggested 
as its occupant (Psarras 2015, 21, 151 (dated around 90 CE)). The other find is a bottle 
from an Eastern Han burial in Luoyang (here no. 19), its pyriforme shape with inward 

27	 The type is Isings Form 3, Isings 1957, 17–21. On their distribution in Indian Ocean trade, see Borell 2024b.
28	 Peacock 2011, 61–62 no. 36 fig. 7.3 (Quseir al-Qadim); Kucharczyk, pers. comm. April 2020 (Berenike, blue 

and white).
29	 During Caspers 1980, 14 fig. 6a pls 25–26 (British Museum 1999,1030.1). – A small fragment of purple and 

white mosaic glass from Seleucia, Negro Ponzi 2002, 76 fig. 2.2. – On finds of glass vessels imported into 
South Arabia, see Japp 2019, 171–178.

30	 Marshall 1951, 688 no. 9 pl. 209. l (Taxila); Menninger 1996, 26 pl. 6,1 = Cambon 2006, 228 no. 171 (colour 
illustration) (Begram); Pugachenkova 1966, 55–56 fig.32 (Khalchayan).

31	 Ėrdėnėbaatar 2015, 179 fig. 5.2, 185 pl. 3.12, fig. 5.4 pl. 3.13; Otani 2017, 67 fig. 23.1–2; Nakamura – Tamura – 
Warashina et al. 2021, 109 fig. 2 c–e (purple), fig, 2a (blue and white mosaic glass). – On the date of the burial, 
Brosseder 2015, 261.

32	 For the discussion of the shape of this badly damaged glass cup, see Borell 2016, 47–48.
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folded rim is characteristic of the 1st century CE33. Produced in large numbers, such 
bottles were used to hold perfumed oils, cosmetics or perhaps medicinal substances. 
Usually being monochrome, the production of those enriched with an additional glass 
thread of different colour – commonly opaque white – are possibly to be associated 
with eastern Mediterranean workshops34. Most likely, the bottle from Luoyang travelled 
that far because of its precious contents, for which it merely served as a container 
albeit an attractive one (Foy 2018, 268, 275–276). Similar examples distributed to eastern 
destinations are known from burial 6 at Tillia Tepe (Afghanistan) still with the dried-
up remains of their contents inside35, from Taxila (Pakistan) (Marshall 1951, pl. 210; 
Luczanits 2009, 348 cat. 275) and Ter (Maharashtra, India) (Stern 1991, 115 fig. 6.4). 
Another one, still with its stopper, has been discovered at Qaryat al-Faw in southern 
Arabia (Saudi Arabia)36.
40	 Remains of at least two Roman glass vessels made of dark blue glass (nos. 9 
and 11) were discovered in tombs in the Nanjing area dating from the Eastern Jin.
41	 A blown cup, thin-walled and fragile, was discovered in Satellite Burial 30 of 
Gol Mod 237. It is a so-called Zarte Rippenschale (Isings Form 17) dating from the early 
to mid-1st century CE, made of translucent dark blue glass decorated with a spiralling 
opaque white thread and probably pinched ribs. Next to the main tomb where the 
remains of two ribbed bowls mentioned above were discovered, this is the most 
important burial excavated from the complex. The buried person must have been 
closely connected to the person buried in the main tomb, most likely a concubine. Cups 
of the type Zarte Rippenschale were mainly produced in western workshops in Italy, 
maybe also elsewhere. They are not very frequently found in the eastern part of the 
Roman Empire38. An opaque white such cup with a spiralling blue thread has been 
found in southern Arabia39.

3.3. Colourless glass vessels
42	 In the course of the 1st century CE, consumers in the Roman world developed 
a taste for transparent colourless glass vessels40. Artists, as well as scientists had become 
fascinated with the effect of transparent glass. Wall paintings at the Vesuvian sites like 
Pompeii and Herculaneum, all pre-dating 79 CE, depict transparent colourless glass 

33	 For the shape, compare Isings 1957, Form 26a; for dating and the variation in shapes, see also Fünfschilling 
2015, 405 Form AR 132.

34	 From the Red Sea port Quseir al-Qadim comes a very similar example of dark green marvered with opaque 
white, Meyer 1992, 28–29 cat. 182 (with mention of another one not illustrated); 156–157 pl.9, 182; two more 
from Quseir al-Qadim, Peacock 2011, 61 fig. 7,34 and 35. – See also, Arveiller-Dulong – Nenna 2005, 185, 200 
nos. 560–561.

35	 Sarianidi 1985, 47, 205 illustration 147; 259 cat. burial 6 no. 38. The burial is dated to the 1st century CE, 
Hiebert – Cambon 2008, 284.

36	 Al-Ghabban – André-Salvini – Demange et al. 2010, 354 no. 197. For one from a burial at Bahrain, see Nenna 
1999, 185 cat. 280; for another one from Bahrain, see Andersen 2007, 28 cat. no. 6.9 fig. 28. From ed-Dur, see 
Whitehouse 2000, 108–109 no. 88 figs 23–34.

37	 Erdenebaatar – Iderkhangai – Galbadrakh et al. 2011, 311 fig. 11.1; Eregzen 2011, 186–187. Brosseder 2015, 
261–264. On the type of Zarte Rippenschale (Isings Form 17), see Stern 2001, 82–83 cat. 24.

38	 However, occasionally they occur there, see Stern 2001, 82–83 no. 24. For additional finds from Pergamon, 
see Rehren – Connolly – Schibille et al. 2015, Suppl. Data illustrations of samples PER 012 and PER 050 
(both dark blue with opaque white thread); Schwarzer – Rehren 2021, 168 pl.4–5 nos. 36–37; from Beirut, 
Reinhardt 2019, 26–27 fig. 7; from Israel, see Gorin-Rosen 2021, 31–32 fig. 2.2.10, with further references; 
from Palmyra (Syria), see Ployer 2013, 147, 176 no. 68 fig. 124, 195 fig. 141; from Seleucia (Iraq), Negro Ponzi 
2002, 79 fig. 2:1. 

39	 Likely, the example from Qaryat al-Faw might have come to southern Arabia by maritime trade, Al-Ghabban 
– André-Salvini – Demange et al. 2010, 353 no. 193. A fragment of a ‘Zarte Rippenschale’ was recovered at the 
Red Sea port Quseir al-Qadim, Meyer 1992, 17, 140–141 pl. 1,1.

40	 Pliny, Naturalis historiae XXXVII 198.
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vessels with their contents visible through the glass. The painters of these ‘still lifes’ 
clearly enjoyed playing with the effects of light and transparency41.
43	 Uncoloured glasses often have a bluish, greenish, or yellowish tint caused 
by iron oxides present as impurities in the raw ingredients, usually in the sands. In 
order to get rid of these unwanted hues, ancient glassmakers added ‘decolourants’ 
containing either antimony or manganese. Antimony and manganese decolourise glass 
by oxidising the iron. Antimony is not only a stronger decolourant than manganese, 
but also produces a more brilliant glass42. Manganese was used as a decolouriser since 
about the 2nd century BCE. Antimony was frequently used since the mid-1st century BCE, 
though occasionally it occurs already earlier in the 1st millennium BCE in colourless 
glasses. The use of antimony ceased in the early to mid-4th century CE, presumably 
owing to supply problems (Jackson – Paynter 2016; Paynter – Jackson 2019; Freestone 
2021, 249–250, 256). Some colourless glass vessels, in particular those of later date of the 
3rd and 4th centuries CE, show in their glass composition the presence of both, antimony 
and manganese, suggesting the use of recycled glass (Jackson – Paynter 2016, 76, 81–82; 
Gratuze 2018, 253–255; Freestone 2021, 254–255).
44	 Archaeometric studies of colourless Roman glasses dating from the late 1st to 
early 3rd centuries CE generally distinguish between two different compositional groups 
on the basis of minor and trace elements. One group showing great homogeneity is 
assigned a geographical origin in Egypt; this group is decolourised by antimony and 
predominantly used for ‘high status’ tableware like cups and plates. The other group is 
assigned to an origin in Syro-Palestinia; glass of this group is decolourised by manganese 
and was also used for tableware, but to a larger extent for ‘lower status’ glassware such 
as bottles43.
45	 Corrosion often impairs the appearance of archaeological finds of transparent 
colourless glass. Its original brilliance is preserved under exceptional depositional 
conditions only, for example, the spectacular large dish with facet-cut decoration 
recovered together with two small plates from the Cave of the Letters at Ein Gedi (Israel) 
pre-dating 135 CE44.

3.3.1. Colourless glass vessels with facet-cutting
46	 Colourless glass vessels, predominantly tableware, were further embellished 
by cold-working techniques like the cutting of multiple facets using the play of light to 
achieve special effects45. Roman facet-cut glass vessels had a first flourishing in the last 
third of the 1st and early 2nd centuries CE. Vessels with close-set facets that frequently 
overlap creating diamond or hexagon shapes are well-known from the Begram hoard, 
whereas at other sites they often survived in small fragments only (Foy – Labaune-
Jean – Leblond et al. 2018, vol. 2, 13–27). Their blanks were either mould-formed or 
blown. High-quality transparent glass decolourised by antimony was favoured for the 
manufacture of such facet-cut glass vessels46. Given an Egyptian primary production of 

41	 See, for example, Beretta – Di Pasquale 2004, 89–93 figs. 2–4; 177, 253, 328–329. Tatton-Brown 2012, 64 fig. 
76.

42	 It also acts as a fining agent in glass by removing dissolved gases, Jackson 2005, 764.
43	 Silvestri – Molin – Salviulo 2008; Gliozzo 2017; Gratuze 2018; Barford – Freestone – Lichtenberger et al. 

2018, esp. 631–632; Barfod – Freestone – Lesher et al. 2020. – For a brief summary, see Schibille 2022, 32–36. 
– However, for production of both antimony-decolourised and manganese-decolourised glass in the Wadi 
Natrun, see Picon – Thirion-Merle – Vichy 2008.

44	 Now in the Israel Museum, Jerusalem. Yadin 1963, 105–110 pl. 29–30; for colour illustrations, see https://
www.imj.org.il/en/collections/198094?itemNum=198094 (accessed 7 February 2022); Barber – Jagendorf 
2005, 250.

45	 On cut glasses produced in Roman Egypt from the 1st to 5th century CE, see Nenna 2003; Nenna 2012.
46	 For chemical analyses of faceted colourless glasses from the Begram hoard that are antimony-decolourised, 

see Brill 1999, samples 6203, 6204, 6208 vol. 1, 71, vol. 2, 123. Dussubieux – Gratuze 2001, sample BEGBT3. 
Dussubieux – Gratuze 2003, 318, 320 sample Begram 3.



Brigitte Borell		  Imported Glass VesselsJoGA 2025

16

such antimony-decoloured glass, it is plausible that some secondary workshops making 
such luxury tableware for elite consumers would also be operating in Egypt (Nenna 
2003; Nenna 2012).
47	 The thick-walled cup fragment from the ruins of Loulan (no. 34 and Fig. 1)47, 
made of Roman natron glass, apparently belongs to this early group dating from the 
late 1st to early 2nd century CE. Its shape closely compares to the ovoid and globular 
facet-cut cups with an overall pattern of overlapping facets that are well represented 
in the Begram hoard (Fig. 2)48. Its chemical analysis likewise indicates an antimony-
decolourised glass. Another close parallel, in particular for the rim zone, is an ovoid jar 
found in Nijmwegen (Netherlands)49.
48	 Another fragment from Loulan (no. 35) also seems to belong to this early 
group of Roman facet-cut glass50. It might stem from the wall of a tall conical cup or 
beaker, as they are also attested in the Begram hoard51.
49	 In the later 2nd and 3rd centuries CE, facet-cut glass vessels became widely 
popular and were obviously made in a number of workshops in the eastern and western 
provinces of the Roman empire. Based on their distribution, various production areas 
have been suggested, in the Rhineland presumably centred around Cologne, in Egypt, 
in Syria, and outside the Roman empire in the Bosporan kingdom in the region of the 
northern Black Sea littoral52. Characteristic are horizontal zones with equally spaced 
facets of circular or oval shape including the so-called rice-grain facets of narrow oval 
shape. In the course of the 3rd century the designs with oval and circular or rice-grain 
facets were further embellished by the addition of engraved strokes and other elements 

47	 It was collected in 1980, apparently near a small stupa, by Chinese archaeologists during investigations and 
excavations carried out in the vicinity of Stein’s Loulan Site L. A. (also called ‘Loulan Station’), Xinjiang 1988, 
17–18 figs. 71.1 and 81. Site L. A. is assumed to be the ancient Loulan known from the sources as the capital 
of the Shanshan kingdom. For help with understanding the report of the 1980 investigation and fruitful 
discussion, I thank Armin Selbitschka, pers. comm. July 2023.

48	 See also Żuchowska – Szmoniewski 2017, 166; Foy – Labaune-Jean – Leblond et al. 2018, vol. 2, 26–27 (forms 
IN 18–19). For those from Begram, see Delacour 1993, 59–60, in particular MG 21425; Morris 2021, 213–214 
type C globular bowls, and esp. 209, 404–405 on the Loulan fragment.

49	 For the cup from Nijmwegen, see Oliver 1984, 42 fig. 15.
50	 See already Taniichi 1990, 316 fig. 1; An 2002, 62; Weinberg – Stern 2009, 52.
51	 Foy – Labaune-Jean – Leblond et al. 2018, vol. 2, 19–20 (form IN 11); see also Oliver 1984; for the Begram 

hoard see Delacour 1993, 56–59; Morris 2021, 215–216 Hamelin type G. For other similar beaker fragments 
found in the eastern Mediterranean region, see Jackson-Tal 2016, 82–83 fig. 7.2 (from Obada, Israel).

52	 Stern 2001, 24–25, 137; Von Saldern 2004, 368–379; Arveiller-Dulong – Nenna 2005, 357, 451; Weinberg – 
Stern 2009, 94–95.

Fig. 1: Rim fragment of facet-cut cup from Loulan 80LBC: 180A (no. 34), estimated 
H of fragment c. 7.0 cm. 

Fig. 2: Paris, Musée Guimet 21425. Roman facet-cut glass 
cup from Begram, H 8 cm.
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creating more complex geometrical designs (Weinberg – Stern 2009, 94; Foy – Labaune-
Jean – Leblond et al. 2018, vol. 2, 107–109, 119).
50	 Examples of this new style with rice-grain facets are the thin-walled 
hemispherical cups or bowls found in Eastern Jin burials in Jiangsu (Borell 2016, 52–55). 
An almost complete example is the bowl from Xianheguan Tomb 6 (no. 7 and Fig. 3). So 
far, its glass has not been chemically analysed, but a closely similar cup recovered in 
fragments from the burial at Nanjing University (no. 8 and Fig. 4) revealed an antimony-
decolourised Roman natron glass, whereas another fragmented colourless cup from 
the Great Tomb at Mufushan (no. 10 and Fig. 5) is made of manganese-decolourised 
glass. Bowls of very similar shape and decoration were found in Egypt, at Karanis and 
Medinet Madi in the Fayum, the latter dated to the second half of the 2nd century CE, 
suggesting a possible Egyptian manufacture of such bowls53. Another bowl of similar 
shape with rice-grain facets was recovered in excavations at Zeugma in Roman Syria 
pre-dating 253 CE (Grossmann 2013, 231 G 36 fig. 35).
51	 The thick-walled fragment decorated with spaced circular facets (no. 33 and 
Fig. 6) was collected by Aurel Stein from the stupa at Loulan Site L. B.54. It is made of 
antimony-decolourised Roman natron glass55. Although the orientation of the fragment 
cannot be determined with certainty, its thickness and the size of its facets measuring 
2.5 cm in diameter – another one possibly up to 2.9 cm – suggest a large dish or bowl. 
Such large bowls were found in Egypt – though usually fragments only – and are dated 
to the second half of the 2nd and the 3rd centuries CE56. 

3.3.1.1. The case of the two beakers from Xiangshan Tomb 7, Nanjing
52	 Excavated in 1972, the Tomb 7 at Xiangshan of the Eastern Jin period is 
situated within the cemetery area of the Wang family of Langye. Three persons had 
been laid to rest in the tomb chamber, the male occupant being in the centre. One of 
the two glass beakers (nos. 5–6 and Fig. 7 and Fig. 8) was found in the man’s coffin in 
the centre, the other in the wife’s coffin to his right, in both cases apparently placed in 
the coffin’s head compartment. Although no epitaph tablet has been found, the tomb is 
believed to be that of Wang Yi who died in 322 CE, because of its wealth and grandeur 
pointing to a high-ranking member of the family, and because of the burial’s date in the 
early Eastern Jin period suggested by its ceramic assemblage57.
53	 The two beakers are similar in shape and decoration, the main decor being a 
zone with seven large oval facets, framed above and below by a row of small oval facets 
between incised horizontal lines, and a large circular facet at the bottom. As yet, neither 
of the two beakers from Xiangshan has been chemically analysed, at least no published 
analysis came to my knowledge58. Generally, the two glass beakers are thought to be 

53	 Harden 1936, 120 no. 317 pl. XIV (Karanis); Silvano 2009, 223–224 fig. 3–3 (Medinet Madi).
54	 On Stein’s numbering system preceded by two zeros, here L. B. 0015, see Stein 1921, xv footnote 16.
55	 The glass has been analysed by Robert Brill at the Corning Museum of Glass Laboratories, his sample 8501, 

Brill 2009; and in 2002 at the British Museum Laboratories by Ian Freestone, pers. comm. Sept. 2022. See 
Table 2, part 2 (Fig. 32), analyses no. 18 and no. 19.

56	 See for example, Harden 1936, 120 no. 316 pl.XIV (from Karanis, Egypt); Bailey 2007, 240 no. 37 fig. 8.3 (from 
Mons Porphyrites, Egypt); Brun 2011, 218 no. 46 fig. 264 (from Didymoi, Eastern Desert, from a context dated 
to the second quarter of the 3rd century CE). – See also, Arveiller-Dulong – Nenna 2005, 370 no. 977 pl. 78 
(with a provenance from Syria, but possibly of Egyptian production); Foy – Labaune-Jean – Leblond et al. 
2018, vol. 2, 107–108.

57	 See excavation report, Nanjing 1972. For the discussion, see also Kieser 2002, 91–93, 110–115; Kieser 2011, 
68.

58	 Confusingly, in some publications, the chemical analyses of the fragments from the Great Tomb at Mufushan 
(here nos. 10 and 11, the analyses no. 5 and no. 7 in Table 2, part 1 (Fig. 30)) have erroneously been assigned 
to Xiangshan Tomb 7, for example, in Li – Luo 2006, 33 table 1; and in Wang 2011, 59 table 2; Wang 2015, 
428 table 2. A similar misunderstanding appears in Żuchowska and Szmoniewski 2017, 167; the analysis, 
cited in Gan 2009, 93 table 2.8, erroneously ascribed to the beaker from Xiangshan Tomb 7, is in fact that of 
the colourless vessel fragments from the Great Tomb at Mufushan (see above). Possibly, the phrasing in the 
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Fig. 3: Nanjing, Nanjing Municipal Museum. Glass bowl with facet-cutting from Xianheguan Tomb 6, Nanjing (no. 7), H 7 cm, D rim 7 cm.

Fig. 4: Fragments of glass bowl with facet-cutting from Tomb at Nanjing University (no. 8).

Fig. 5: Rim fragment of glass bowl with 
facet-cutting from Great Tomb at Mufushan; 
Nanjing (no. 10), 5.5 x 3.0 cm.

Fig. 6: London, British Museum MAS 697 (Aurel 
Stein collection). Fragment with cut facets from 
Loulan Site L. B. (no. 33), 4.9 x 3.3 cm.
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products of a Roman workshop presumably located in the eastern part of the empire 
(An 1984, 415–416 pl. 3,5; An 2002, 48–49 fig. 8; Żuchowska – Szmoniewski 2017, 167 
fig. 3). Such beakers with almost straight walls, sometimes with a slightly everted rim, 
and elaborate facet-cut decoration find parallels in Roman glass tableware from the 2nd 
to early 4th centuries59. A very similar cut decoration is found on a beaker fragment from 
Koptos in Egypt showing a row of large ovals above a row with small oval facets (Fig. 
9). Between the large ovals an additional motif is incised consisting of a vertical stroke 
with an oval facet at its top end and a small horizontal facet below. This motif resembles 

English translation of An 2002, 62, discussing some fragments from Xinjiang and comparing them to the 
beaker from Xiangshan Tomb 7, might have been misunderstood as if the beaker from Xiangshan had been 
analysed; however, An 2002, 49, explicitly states that it had never been tested for chemical composition.

59	 For those from Dura Europos, all pre-dating 256 CE, see Clairmont 1963, 63–66 Groups b and c, esp. no. 248 
pls VII and XXV. – A close parallel for the shape is the beaker from Pécs with cut decoration including an 
inscription in Greek, Barkóczi 1988, no. 186 pl. XV, which is probably to be dated to the late 3rd to 4th centuries 
CE, see Fünfschilling 2015, vol. 1, 88 fig. 106,4; Foy – Labaune-Jean – Leblond et al. 2018 vol. 2, 109, no. 4 (mid 
3rd to early 4th centuries CE).

Fig. 8: Detail of beaker M7:23 
from Xiangshan Tomb 7 (no. 
5).

Fig. 9: London, British Museum EA 77396, Reg.no. 
1894,0924.30. Fragment of glass beaker. From Koptos 
(Egypt). 6.5 cm x 4.9 cm.

Fig. 7: Nanjing, Nanjing Municipal 
Museum. Two beakers M7:31 and 
M7:23 from Xiangshan Tomb 7, 
Nanjing (nos. 5 and 6). H 10.4 cm. 
D rim 0.4 cm.

Fig. 10: London, British Museum MAS 576 (Aurel Stein 
collection). From Endere, E. Ft. 0011. (no. 53). Height of 
fragment 4.6 cm, estimated D c. 7.6 cm.
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the so-called ‘Roman numeral I’ motif, a characteristic motif on Roman facetted glass 
of the later 3rd and 4th centuries CE60. Seemingly, such a motif was also engraved on the 
Xiangshan beakers (Fig. 8).
54	 A similar scheme of cut decoration appears on a fragment from Endere in 
Xinjiang (no. 53 and Fig. 10) made of antimony-decolourised Roman natron glass61. The 
fragment, probably from a beaker, preserves remains of a row of small oval facets, a 
narrow band with vertical strokes, and a zone of large oval facets with short oblique 
strokes above each oval. This latter detail recalls the arcaded facets of oval or circular 
shape, a motif commonly found in the Roman facet-cut designs that developed into 
more complicated geometrical designs in the course of the 3rd century CE62.
55	 An Jiayao compared the two vessels from Xiangshan tomb 7 to a colourless 
beaker in the British Museum, similar in shape and facet-cut decoration63. This beaker 
was acquired in 1966 from the art-market and others attributed it to Sasanian glassware 
because of its reported provenance from the Amlash region in Gilan province (Iran) 
(Barnett – Curtis 1973, 128 pl. LX b; Simpson 2015, 83 fig. 6 (early Sasanian)). The glass 
composition of this beaker has not yet been tested, however, its cut decoration would 
be very similar to Roman glassware64.

3.3.1.2. The case of the three facet-cut cups from Yingpan and Zhagunluke
56	 Three colourless glass cups decorated with rows of oval and circular facets 
(nos. 31–32 and 52, Fig. 11 and Fig. 13) were excavated at archaeological sites in the 
Tarim Basin, two at Yingpan and a third at Zhagunluke.
57	 One of the Yingpan cups (no. 32 and Fig. 13) was excavated by Aurel Stein in 
1915 from a man’s burial65. In Stein’s publication of 1928 it is said to have been “found 
intact”, however, in the catalogue entry it is described as “complete, but broken and now 
mended” and is illustrated in its reassembled state66. At present, in the National Museum 
of India, New Delhi, merely the large rim fragment (Fig. 13) has been identified, which 
obviously came apart from the old mending67. Stein had avoided a narrow dating for 
the Yingpan burials excavated by him, although he seems not to exclude a date similar 
to the flourishing of the Loulan sites predating the mid-4th century CE68. In 1939, Folke 

60	 Weinberg – Stern 2009, 96. For this particular design, cf. Fremersdorf 1967, pls. 61, 62, 82, 107 (all found in 
the area of Cologne); see also Rütti 1991, 69 cat. 1336 pls. 60 and 190 (from Augusta Raurica, Switzerland).

61	 It has been analysed by Robert Brill at the laboratory of The Corning Museum of Glass after April 2000, see 
Brill 2009, 146 (CMG sample 8500); as well as by Ian Freestone at the laboratories of the British Museum, 
Department of Scientific Research, in 2002, see unpublished report dated 11 October 2002, Freestone, pers. 
comm. Sept. 2022 (both analyses here in Table 2, part 2 (Fig. 34), analyses nos. 36–37).

62	 Fünfschilling 2015, vol. 1, 88 fig. 106,1; 310; vol. 2, 482 cat. 1187 pl. 22; Foy – Labaune-Jean – Leblond et al. 
2018, vol. 2, 109 esp. nos. 1, 4 and 6.

63	 The beaker is mentioned in An’s catalogue entry for the Xiangshan T. 7 cups, in Watt 2004, 210– 211 cat. no. 
116. – It is the beaker British Museum 134885 = Reg. 1966,1212.1; https://www.britishmuseum.org/collection/ 
object/W_1966-1212-1.

64	 Interestingly, related designs also appear on two other beakers likewise reported to come from northern Iran, 
see Fremersdorf 1967, 137–138 pls. 165–166. – See below on the problems distinguishing between Roman 
and Sasanian glassware (3.3.2.)

65	 Burial Yingpan III. 3, see Stein 1928, 756; 760–761 pl. CX. – Erroneously, this glass beaker is sometimes 
referred to as found by Stein at Loulan Site L. K., see discussion in Selbitschka 2010, 52–56. Zhao 2014, 79 fig. 
2.1 and 2.2 mistakes it for two different but very similar beakers, one erroneously from site L. K., the other 
from Yingpan.

66	 The mending was presumably done in 1924, when specimens from the collection selected for illustrations 
were temporarily taken to London to the British Museum. According to the agreement, they were 
subsequently returned to the Government of India for the Central Asian Antiquities Museum in New Delhi, 
and the collection is now kept in the National Museum of India in New Delhi. See, Stein 1928, xv; Andrews 
1935, 317 Ying. III. 3. 06.

67	 My thanks for the photograph and additional information go to the curators Yogesh Mallinathpur and Nazia 
Kamal, National Museum of India, New Delhi, as well as to Alok Kanungo for his assistance in this matter.

68	 Stein 1928, 756–757. For a review of the suggested dates for the Yingpan burials, from the end of the 1st 
century BCE to the first quarter of the 5th century CE based, in particular, on burials excavated in the 1990s, 
see Selbitschka 2010, 52–56.
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Bergman briefly commented on this tumbler and suggested an origin from Roman 
Syria69.
58	 The other two cups (nos. 31 and 52, Fig. 11) come from burials excavated 
by Chinese archaeologists in 1995, Yingpan tomb 9, and in 1996, Zhagunluke tomb 49. 
Yingpan tomb 9 is the burial of man and wife, the glass cup placed close to the man’s 
head. The sites have been dated within wide time frames. For the Yingpan burials a 
time span equivalent to the Han to Jin periods has been suggested. The Zhagunluke 
burial M49 has been assigned to the ‘Third-period-culture’ of the site covering the 3rd 
to 6th centuries CE. However, for the two burials in question, a narrower time frame 

69	 Bergman 1939, 181. – Similarly also Żuchowska – Szmoniewski 2017, 164–166.

Fig. 11: Glass cup M9:1 from Yingpan Tomb 95BYYM9 (no. 31). H 8.8 cm. 
D rim 10.8 cm.

Fig. 13: New Delhi, National 
Museum of India, acc. no. 
2002/3/533 (formerly Central 
Asian Antiquities Museum, New 
Delhi). Rim fragment of beaker 
from Yingpan Ying. III. 3. 06 
from Tomb Ying. III. 3 (no. 32), 
excavated by Aurel Stein. D rim 
6.8 cm.

Fig. 12: Glass cup from Palmyra, inv. PA99G02. H 8.1 cm, D rim  
10.6 cm.
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corresponding to the Eastern Jin period has been suggested70, and either a Roman or 
Sasanian origin has been proposed for the glass cups in the past. The latter is now 
ruled out on the basis of the chemical composition of the glasses that are characteristic 
of Roman natron glass of the 1st to 3rd centuries CE. The glass of the cup from Yingpan 
tomb 9 is an antimony-decolourised glass, likely pointing to an Egyptian origin71, the 
one from Zhagunluke tomb 49 is made of a glass assigned a Syro-Palestinian origin and 
manganese-decolourised (Cheng – Wang – Guo 2011; Cheng – Guo – Wang et al. 2016, 
198–200).
59	 The cup from Yingpan tomb 9 (no. 31 and Fig. 11) finds close parallels in 
eastern Roman glassware. Its almost tronco-conical shape widening towards the rim 
and strongly tapering in its lower part towards the base, as well as its cut decoration of 
two rows of single facets, oval in the upper and circular in the lower row, are almost 
identical in shape, size, and decoration to a cup from Palmyra (Fig. 12), excavated from 
a context dated to the mid-3rd century CE (Ployer 2013, 158–159, 182 no. 194 fig. 129, 
200 fig. 146). Closely resembling glass cups were found at Dura Europos, predating the 
Sasanian conquest of 256 CE72. Fragments of facet-cut glass cups of various shapes are 
known from other sites in the region pre-dating the mid-3rd century CE when these sites 
fell to Sasanian attacks and were destroyed73. Interestingly, a glass cup similar in shape 
and decoration has been excavated from a burial at Shimam in Gilan province74. The 
tomb has been dated to the late Parthian period therefore implying a date before the 
second quarter of the 3rd century CE. The glass cup may be one of the imports of Roman 
glassware discussed below (3.3.2).
60	 The parallels from dated contexts point to a 3rd century CE date for the cup 
from Yingpan tomb 9, and similar dates and a provenance from workshops in the 
eastern provinces of the Roman empire might also apply for the Zhagunluke cup and 
the old find from Yingpan of 191575.

3.3.2. Sasanian or not Sasanian
61	 With the finds of facet-cut glass vessels in the East, in particular those with 
circular and oval facets, scholars are confronted with the challenge of “distinguishing 
between what is and what is not Sasanian” (Whitehouse 2005, 10), generally amounting 

70	 For brief overviews, see An 2002, 62–63; Selbitschka 2010, 55, 135–138; Wang – Lu 2009; Wang – Wang – 
Happar et al. 2016, 69–71, 83, 333; Lin Yixian 2017; An 2021, 338–339.

71	 A small fragment of Yingpan cup M9:1 had been passed on to Robert Brill for chemical analysis; it is 
published as CMG sample 7015, see Brill 1999; Brill 2009; see also, An 2002, 63 footnote 59 (with preliminary 
data). For verifying the identity of sample 7015 with Yingpan cup M9:1, I am greatly indebted to Katherine 
Larson, pers. comm. July 2022, researching this for me in the documentation at the Corning Museum of Glass, 
as well as to An Jiayao, pers. comm. July 2022, for confirming it.

72	 Clairmont 1963, 68–70 fig. 4 (group e); for the chemical analysis of one glass fragment of this group, no. 262, 
see 6 table 2 indicating a natron glass.

73	 For example, in northern Iraq, the Roman frontier post (Zagurae?) at Ain Sinu, probably predating 237 CE, 
Oates – Oates 1959, 236 no. 9, pl. LV,16 and LIX,9; and Hatra, predating 241 CE, Dorna Metzger 2000, 254–255 
figs. 4–7.

74	 Fukai 1977, 29 and 41 figs. 14–15; Simpson 2015, 86. – Similar other cups reportedly from Gilan and acquired 
from the art market, for example Fukai 1977, 40 fig. 31, pl. 7, might explain why the Yingpan cup M9:1 was 
assigned a Persian origin.  

75	 In her well-researched study, Lin Yixian (Lin Yixian 2017), clearly saw the relation of these three cups to 
Roman-style glassware for which she proposed a date between the mid-3rd and mid-4th centuries CE and 
a provenance from the northern Black Sea region. She compared them to the numerous facet-cut beakers 
found along trade routes in the vast region between the Baltic and the Black Sea, mainly dating to the 4th 
and early 5th centuries CE. In particular, she compared them with the earliest group of small wide-mouthed 
glass cups, type Varpelev A or Sakrau II A named after their find places in northern and eastern Europe 
(see Von Saldern 2004, 375–385; Grane 2013, 41–42 fig. 7). For the facet-cut beakers found in the area 
of the Chernyakhov Culture north of the Black Sea recent analyses revealed mainly Late Antique glass 
compositions, see Rumyantseva – Belikov 2017; Rumyantseva – Lyubitchev – Petrauskas et al. 2021. However, 
the parallels from the eastern provinces of the Roman empire seem to be more convincing and are also 
supported by the compositional analysis of the glasses. 
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to the question whether they are imports from regions of the Roman empire or from 
the Sasanian empire (Meredith-Goymour 2006). In the Sasanian period (225–651 CE), a 
production of facet-cut glass vessels flourished, apparently beginning in the 4th century 
CE and reaching its perfection in the Late Sasanian thick-walled hemispherical bowls 
with deep-cut facets that sometimes overlap forming hexagons in a honeycomb pattern 
(Simpson 2014, 214; Simpson 2015). Bowls of this type are distinctly and uniquely 
Sasanian, probably the most famous example is the perfectly preserved bowl in the 
Shōsō-in at Nara (Japan)76. Fragments of bowls of this shape and decoration have been 
discovered in the region of Kucha in the northern Tarim Basin, at Kizil, Hiçar, and 
Duldur-Akhur (nos. 64–65, 69–70 and Fig. 14 and Fig. 15). Two other rim fragments, 
one from Kizil and one from Kumtura (here nos. 66–67), appear to be from shallow 
bowls with cut facets on the exterior, a less common type in Sasanian glassware77. As 

76	 For the type, see Whitehouse 2005, 42–44 nos. 46–48 with further references. Simpson 2014, 214 figs. 20.24, 
20.25.2–16, 20.26.

77	 For shallow Sasanian bowls, cf. Simpson 2014, 214, 224 fig. 20.25,17. Simpson 2015, 93 fig. 15.15. See also 
the shallow bowl from the burial of Wang Shiliang and his wife at Xianyang (Shaanxi), dated to 583 CE, Watt 
2004, 258–259 cat.no. 159.

Fig. 14: a–b: Berlin, Museum für 
Asiatische Kunst inv. III 7101 
(Albert von Le Coq collection). Rim 
fragment of a facet-cut bowl from 
Kizil (no. 64). D rim c. 10 cm. Photo 
B. Borell. Drawing A. Seidel after 
Brill 2009 fig. 3.3

Fig. 15: Paris, Musée Guimet 23736 
(Paul Pelliot collection P. 595d). Facet-
cut fragment of bowl from Duldur-
Akhur, Kucha (no. 70). 3.7 x 2.1 cm.

Fig. 16: London, British Museum 1928, 1022.10 (Aurel 
Stein collection). Rim fragment from Loulan Site L. K. (no. 
44), 2.6 x 2.9 cm.
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far as tested the chemical composition of their glasses indicates the use of plant-ash 
soda and thus confirms their Sasanian origin, their glass composition being similar to 
Sasanian 2 glass (nos. 64–66) and Sasanian 1a or 1b (no. 70) respectively (see above 
2.2.2). Currently suggested dates for these types of Late Sasanian glass vessels are the 6th 
and early 7th centuries CE, rather than the 4th and 5th centuries CE that have previously 
been proposed.
62	 Exceptional is the faceted fragment (no. 44 and Fig. 16) found in the vicinity 
of the ruined fort at Loulan Site L.K. On the evidence of the coins and other finds, Aurel 
Stein dated the site to approximately the same period as Site L. A., that is the third and 
early 4th centuries CE, not extending much beyond the first 30 years of the 4th century 

(Stein 1928, 188–189). Generally, the heyday of Loulan is thought to have ended with the 
fourth century CE (see below 4.2.). The thin-walled fragment has rather straight sides 
slightly tapering towards the rim, possibly similar to the cup from Yingpan tomb 9 (no. 
31 and Fig. 11). Unusual is the use of a translucent purple glass for facet-cutting and also 
the arrangement of the facets overlapping horizontally like fish scales78. 
63	 The analysis of Brill’s sample 8502, believed to represent this fragment, clearly 
indicates a plant-ash soda glass79. Brill had assigned it to his broad Sasanian/Islamic 
category. Very few cases of purple-coloured Sasanian glass with MnO levels above 1 
wt% are known80. In addition, its elevated levels for magnesia and potash are lower 
than those characteristic for Sasanian glasses, whereas its soda content is very high81. 
However, more traditions of plant-ash soda glasses have recently come into focus dating 
from the Hellenistic and Roman periods, for example, plant-ash soda glass produced in 
Egypt (see above 2.2.1) (See also Phelps 2017, 333–343). On the basis of the data presently 
available, it is not possible to arrive at a conclusive assessment.
64	 Early Sasanian glass vessels of the 3rd and 4th centuries CE rarely seem to have 
been decorated with facet-cutting. Characteristic types are bowls or cups with applied 
and pinched-out decorations like the glass cups from two tombs of the Western Jin 
period (265–316 CE) in Pizhou (Jiangsu) and Beijing (Hebei) (nos. 3 and 24) decorated 
with a horizontal row of applied prunts – in the case of the cup from Pizhou with an 
additional row of vertical ribs below – and, on the base, tiny spurs are pinched out as 
feet arranged in a circle. Such shapes are well attested for the early Sasanian period and 
known from archaeological contexts dated to the 3rd century CE, probably lasting into 
the 4th century CE82.
65	 The thin-walled glass fragments recovered from the Western Jin tomb at 
Wulidun, Echeng (Hubei) (nos. 22–23 Fig. 17) have been allocated to two individual, but 
very similar bowls of globular shape with everted rims, differing only in their maximum 
diameters, and decorated with rows of spaced shallow-cut roundels. Chemical analysis 
of the glass composition as well as the shape indicate Sasanian production. Close parallels 

78	 Purple glass was used for the cups Varpelev A and Sakrau II, see Von Saldern 2004, 376–377 fig. 51a and pl. 
318. – Facets arranged in a ‘fish scale’ pattern appear on a Sasanian goblet in the Corning Museum of Glass, 
Whitehouse 2005, 49 cat. no. 57 (there described as a honeycomb pattern).

79	 Brill 2009, 146; Brill – Stapleton 2012, 77. It is the only fragment that lacks an inventory number of any 
kind in Brill’s list of samples from the Stein collection in the British Museum. However, there is only one 
purple fragment in the British Museum’s Stein collection, namely the one from Loulan site L. K. 060 already 
published and illustrated by Stein (Stein 1928, 190 pl. XXIV), now with the British Museum registration 
number 1928,1022.10. It matches Brill’s brief description and, in all likelihood, it is the fragment analysed 
by him. This is further confirmed by comparing the old illustration published in 1928 with the present 
state of the fragment showing a slightly different extension along one of the breaks, where apparently the 
small sample had been taken off for analysis. For their kind help and information in identifying the parent 
fragment of Brill’s sample 8502, I thank Helen Wang, Andrew Meeks and Ian Freestone.

80	 Mirti – Pace – Negro Ponzi et al. 2008, 441–442, esp. sample SE07; Mirti – Pace – Malandrino et al. 2009, 1063 
samples VA53 and VA63; but see Negro Ponzi 2005, 144.

81	 For a concise overview, see Schibille 2022, 127 table 6.
82	 Whitehouse 2005, 25–26 nos. 11–13 with further references. Simpson 2014, 206 figs. 20.11,2–3 and 20.12. 

Compare also finds from Bahrain, Andersen 2007, 78–82. Simpson 2023, 72.
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have been excavated in Mesopotamia, at Tell Mahuz and at Veh Ardashir, at the latter 
place from levels assigned to the second half of the 4th century CE83. Excavated already in 
1978, a published report of the Wulidun tomb is lacking. Accepting its attribution to the 
Western Jin period (265–316 CE), this would suggest a date for the two bowls not later 
than the early 4th century CE, which would make them the earliest facet-cut Sasanian 
glass bowls from a dated context84.
66	 In other cases it is not so easy to come to a decision based alone on typological 
and stylistic features. Often, merely fragments are preserved, making it difficult to assign 
them to either Roman or Sasanian production as the facet-cut surfaces of both can look 
very similar. And indeed, the technique as well as some shapes, in particular those for 
tableware like cups or beakers for drinking were derived from eastern Mediterranean 
forms. The majority of glass vessel fragments analysed from the Parthian layers of 
Seleucia as well as some from Sasanian Veh Ardashir – including a few colourless 
facet-cut examples – turned out to be made of Roman natron glass indicating import of 
glass vessels from the Roman empire, probably from its eastern provinces85. Apart from 
typological parallels and other morphological features, the chemical composition of the 
glass provides an additional and decisive argument to distinguish between Roman and 
Sasanian production. In this respect, it would be most interesting to learn something 
about the chemical composition of the thin-walled facet-cut bowl with everted rim from 
Jurong (no. 16) made of colourless glass that survived in perfect condition. In its style 
and flair of its features it retains the traditions of the Roman facet-cut glass of the late 
1st and 2nd centuries CE (see above 3.3.1.). A close parallel, although made of a glass with 
a notable greenish tinge, is kept in the Eretz Israel Museum in Tel Aviv86. The late date 

83	 Negro Ponzi 1968–69, 361 no. 71 figs, 157 and 161; Negro Ponzi Mancini 1984, 35–36 fig. 4,1; Simpson 2014, 
214 fig. 20.21,12. A related bowl from Bahrain (tomb 2, Dar Kulayab), Andersen 2007, 79–82 cat. no. 41.2 figs. 
319–320; Andersen 2022, 425–426 fig. 6.C.

84	 An 2004, 61 fig. 51. – Others suggested an even earlier date of the tomb in the early part of the Western 
Jin period, Echeng Liu Chao mu 2007, 437. However, only two ceramic vessels from the tomb have been 
published, see ib. 170 fig. 135–5 (M4021:2) and 183–184 fig. 142–10 and pl. 54-4 (M4021:1), seemingly a too 
narrow basis for such a dating of the tomb as it would appear unusually early for Sasanian facet-cut glass 
vessels.

85	 Negro Ponzi 2002; Mirti – Pace – Negro Ponzi et al. 2008, Roman natron glass from Veh Ardashir, samples 
VA07 (blue), VA11, VA13, VA 20, VA21, VA28 (their group of LMG glass), two of them, VA11 and VA28, 
decoloured with anitmony (= Negro Ponzi Mancini 1984, fig. 4.11 and 13), two decoloured with manganese, 
VA13 and VA20; for another facet-cut fragment from Veh Ardashir, analysed by Robert Brill (sample 1252), 
made of Roman natron glass decoloured with manganese, see Brill 1999 vol. 1, 83, vol. 2, 156 = Brill 2005, 67. 
Simpson 2014, 206, 214, 226–227, 228; Simpson 2015, 81–87.

86	 Journal of Glass Studies 7, 1965, 120–121 no.3; Delacour 1993, 60 fig. 18.

Fig. 17: Echeng, Echeng Municipal 
Museum. Glass cup from Wulidun 
Tomb 4021, Echeng (no. 22). H 9.4 
cm, D rim 10.2 cm.
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of the otherwise unpublished Jurong burial – its occupant is said to have died in 439 
CE – might suggest that the glass vessel was a treasured heirloom.
67	 In the late 1950s and 1960s, numerous glass vessels appeared on the art market, 
reportedly found in Gilan province in north-western Iran, south of the Caspian Sea, 
many of them with facet-cutting in characteristic Sasanian style. In 1960 and 1964, the 
Tokyo University Iraq-Iran Archaeological Expedition and, in 1966, the Iranian Center 
of Archaeological Research carried out surveys and excavations of burials at some 
sites in Gilan dating to the Parthian and Sasanian periods (Fukai 1977, 24–29; Simpson 
2015, 85). Finds also included imports of Roman glass from the eastern Mediterranean, 
glass vessels but also a Harpokrates bead of probably Egyptian manufacture, the latter 
discovered in a burial assigned to the 1st to 3rd centuries CE87. Similar Harpokrates 
beads have been found in the northern Black Sea area, and a route along the southern 
Caucasus has been suggested for the introduction of glass objects of various origins into 
Gilan (Simpson 2015, 81, 87–94). 
68	 Recent archaeometric investigations into the chemical composition of some 
glass vessels reportedly found in Iran and acquired by various museums and institutions 
in Japan, revealed for the majority glass compositions consistent with Sasanian types 
of glass (see above 2.2.2) (Abe – Shikaku 2021). However, four glass vessels of the 36 
glass objects tested, are made of Roman natron glasses. These are a globular bowl with 
everted rim decorated with dense rows of rice grains facets and a beaker with four rows 
of facets, alternating a row with rice grain and a row with more oval facets88. Both are 
made of antimony-decolourised natron glass characteristic of the 1st to 3rd centuries CE89. 
The two other glass vessels are also colourless but decorated with a horizontal row of 
dark blue blobs. One is a conical beaker or lamp, a shape well known in the corpus of 
Late Roman glass, the other a deep bowl with additional facet-cutting. Their analyses 
revealed a Late Antique glass type, Levantine 1, produced in Syro-Palestinia between 
the 4th and 7th centuries CE and manganese-decolourised90.
69	 The evidence presently available from archaeological excavations and 
surveys suggests that in the Parthian period the range of locally produced glass vessels 
was limited and consisted mainly of small bottles and jarlets, presumable used as 
containers for aromatics or perfumed oils (Negro Ponzi 2005, 141), whereas tableware 
preferably was imported from the eastern Mediterranean region. Glass production on a 
large scale appears to have developed in the Sasanian period and to have been centered 
in Mesopotamia (in central and southern Iraq) rather than in Iran. It is assumed that the 
glass vessels from Gilan province, a remote and somewhat inaccessible region, were not 
produced there but brought into the area from somewhere else, a few from regions of 
the Roman empire, the majority from Sasanian glass producing sites in Mesopotamia. 
70	 In a recent study, Yoshinobu Tatsumi and Yoshinari Abe investigated three 
glass cups in the Tenri University Sankokan Museum that were acquired at the art market 

87	 On glass vessels assumed to be imported from Roman Syria into the Iranian highlands, see Fukai 1977, 23, 
30; Simpson 2015, 84 fig. 11. – For the Harpokrates bead, see Fukai 1977, 27 fig. 12 (misidentified as female); 
for comparisons, see Spaer 1993, 17–18 figs. 11–12. Spaer 2001, 131; Gennett 2013, 16; a similar gold-in-glass 
bead in the Metropolitan Museum of Art, New York, acc.no. 10.130.2475; Borell 2024b, 39–40 fig. 3k.l, for such 
a Harpokrates bead from the Isthmus of Kra region. 

88	 Interestingly, the decoration of the beaker closely parallels two beakers found in southern Scandinavia, 
Fremersdorf 1967, 79 pl. 52 (Bremsnes, Norway); Gavritukhin 2011, 48 fig. 4B,9–10 (from Gjerla and 
Bremsnes).

89	 Abe – Shikaku 2021, 40–43, Okayama Orient Museum 434–2143 and 423–2111, pl. 65. For the beaker 
compare the fragment Negro Ponzi Mancini 1984, fig. 4,2.

90	 Abe – Shikaku 2021, 40–43, 66 Okayama Orient Museum 085-0397 and Ancient Egyptian Museum, Tokyo 
AEM-F017; the latter (= Fukai 1977, pl. 8 fig. 54; Simpson 2015, 95 fig. 17.1) is further embellished by 
secondary facet-cut decoration that was obviously added later and probably not in the Mediterranean region, 
although elements of its layout appear related to Roman facet-cut styles of the later 3rd and 4th centuries CE. 
For additional information on the bowl AEM F-017 that was acquired by Shinji Fukai in Iran and remained 
in his possession until his death, I am indebted to Yoshinari Abe, pers. comm. September 2023.
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and reportedly found in north-western Iran (Tatsumi – Abe 2019). The three cups, being 
superficially very similar, are of roughly hemispherical shape decorated with rows of 
oval to circular facets, all three made from almost colourless glass displaying various 
tints in a range from pale greenish to brownish. The small cup (B, rim diameter 9.7 
cm) with three rows of touching or slightly overlapping oval or circular facets shows a 
pronounced tapering towards the base accentuated by two rows of trapezoidal facets. 
Analysis of its almost colourless glass with a faint greenish tint revealed a typical Roman 
natron glass characteristic of the 1st to 3rd centuries CE of probably Syro-Palestinian 
origin with low concentrations of manganese. The transparent pale greenish glass of 
another cup (A, rim diameter 10.8 cm) was identified as a Late Roman glass composition 
of the HIMT type produced probably in Egypt between the 4th to 8th centuries CE. Merely 
the large cup (C, rim diameter 12.4 cm) with a pale brownish tint turned out to be 
made from plant-ash soda glass of Sasanian type, namely Sasanian 2, produced in 
Mesopotamia from about the 5th century CE. Tatsumi and Abe regard cup B as an earlier 
import of Roman production. For cup A, which is made from Late Roman HIMT glass 
but in appearance close to Sasanian style, they discuss various scenarios: the raw glass 
was imported, or a blank was imported and the facet-cutting carried out in a Sasanian 
workshop, or it was made in the brief period when under Xusro II (591–628 CE), the 
Sasanian empire briefly extended its influence as far west as the Sinai Peninsula and 
Egypt.
71	 For other examples, like some colourless vessels decorated with blue 
blobs well-known from Late Roman glasses, but – unlike Late Roman style – further 
embellished with cut decoration, St. John Simpson suggested that the glass vessels were 
imported from the eastern Mediterranaean, but that the cold-worked decoration was 
added in Sasanian workshops (Simpson 2015, 95 fig. 17). It appears that the relationship 
between Sasanian and eastern Roman glass production may have been more complex 
than hitherto assumed.

3.3.3. Central Asian glass vessels
72	 The vast majority of the finds survived only as small fragments (Fig. 18 to Fig. 
23). More than half of the vessel glass samples from the Tarim Basin analysed by Brill 
were assigned by him to Central Asian glass compositions. These fragments, collected 
by European expeditions in the early 20th century, come from specified sites, but they 
lack well-dated contexts and some may post-date our chosen time frame91. However, 
they also include a number of fragments from early sites like Loulan and Niya that were 
abandoned after the 4th century CE. Analyses of glass objects excavated at Niya sites 
between 1988 and 1995, for which the excavators give a time frame from the 1st century 
BCE to the 4th century CE, revealed a dominant presence of Central Asian glasses (Lin 
Yixian 2010, 209–209). Given the geographical situation and the strong Central Asian 
influences recognised at Niya, this may not come as such a surprise (Bertrand 2012; 
Hansen 2017, 38–42, 53–54).

91	 This applies in particular to the finds from the sites Hasa Tam and Saqal Tam (nos. 75–82) near Khan-oi 
(Kashgar), apparently settlement sites, for which a date as late as the early Islamic period up to the twelfth 
century may be possible, Hambis 1964, 23–26; on the site, see also Di Castro – Vicziany – Xuan 2019, 148. On 
the chemical composition of these glasses, see above 2.2.4. – For the stems of goblets from Hasa Tam / Saqal 
Tam (nos. 78–79), the so-called “clous de verre”, initially misinterpreted as lotus flowers (see Hambis 1964, 
25), compare finds from Kuva and Akhsiket (Uzbekistan), 11th–12th centuries, Baypakov 2011, 99, 108 fig. 
11.1, 141–142 pl. XVI.1–4, XVII.1–5, XVIII, 144 pl. XXI.3; from Dashlydja-depe site, Misrian, and Shekhr-Islam 
(Turkmenistan), 10th–12th centuries, Baypakov 2011, 83–87 fig. 2–3, 113–115 pl. II, IIa, III–VI. On the technique 
of making such stemmed goblets from a single blown glass bubble, see Fünfschilling and Laflı 2013, 37–38 
fig. 6; 61 (in English). – For a close parallel to the fragment no. 80, see the mould-blown bowl from Kalai Bolo 
fortress (Tajikistan), 10th to 13th centuries, Baypakov 2011, 70, 73 fig. 12.9. – The fragment no. 77 may stem 
from a lamp with loop handles like those from Khulbuk (Tajikistan), first half of the 11th century, Baypakov 
2011, 76, 78–79 fig. 20 and 21.1.
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Fig. 18: Fragment with applied decoration from Niya 
cemetery 93MNII (no. 57), dimensions c. 2.0 x 1.8 cm. 

Fig. 19: Stockholm, Museum of Ethnography 
1903.26.0257.A (Sven Hedin collection). Fragment 
with applied decoration from Loulan (no. 51).

Fig. 23:  Fragment from Endere with applied 
decoration (no. 56).

Fig. 20: Stockholm, Museum of Ethnography 
1903.26.0260.K (Sven Hedin collection). Fragment 
from Loulan (no. 46).

Fig. 21: Stockholm, Museum of Ethnography 
1903.26.0260.E (Sven Hedin collection). Fragment 
from Loulan (no. 49).

Fig. 22: London, British Museum 1907.1111.14 (Aurel 
Stein collection). Fragment from Togujai with applied 
decoration (no. 63), 1.06 x 0.6 cm.

73	 Although still understudied, Central Asian production of glass vessels is 
presently coming more into focus. Of particular importance are the results from 
archaeometric studies of glass vessels found in Korea, excavated from royal tombs of 
Silla dating from the late 4th to early 6th centuries CE. Chemical analyses revealed a 
predominance of Central Asian glasses (see above 2.2.4). The glass vessels are generally 
blown. For decoration applied glass threads are favoured that were trailed-on during 
the hot-working process. These are mainly horizontal trails and zigzags, multiple 
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zigzags sometimes forming a net pattern92. Examples of this kind of 
decoration are the blue fragments from Niya and Loulan (nos. 51, 57 
and Fig. 18, Fig. 19) and the colourless fragments from Endere, Togujai 
and Loulan (nos. 46, 56, 63 and Fig. 22, Fig. 23), as well as the colourless 
rhyton from Niya (no. 58)93. The trailed-on zigzags appear on a number 
of glass beakers from the Korean tombs, including the tested examples 
from Wolseong-ro tomb Ga-13, Hwangnam Daechong south mound (Fig. 
24), and Geumgwanchong (Gold Crown Tomb), which closely resemble 
beakers from tomb contexts of the 4th and 5th centuries CE excavated in 
Kyrgyzstan and Kazakhstan94.
74	 These results also throw a new light on the glass vessels in 
the Northern Yan tomb of Feng Sufu who died in 415 CE, excavated at 
Beipiao in Liaoning province in 1965 (nos. 26–30). Initially, suggested 
origins for the five glass vessels in Feng Sufu’s tomb ranged from local 
production to import from the Roman empire, including already an early 
cautious proposal by Sabine Werner for a Central Asian origin95. The 
glass composition of the globular bowl from the burial of Feng Sufu (no. 
26), published in 1984 and often addressed as an alms bowl (钵 bō), has 
already been recognised as Central Asian (Lankton – Lee – Kim et al. 2009; Lankton – 
Gratuze – Kim et al. 2010). Such an origin seems likely also for the other glass vessels 
(nos. 28–30) from the same tomb96. When discussing the rhyton from Niya (no. 58), Yu 
Zhiyong convincingly pointed out similarities with the animal-shaped glass vessel from 
Feng Sufu’s tomb with its decoration of applied glass threads as well as some glassware 
from the Silla tombs at Gyeongju, some of the latter now analysed and identified as 
Central Asian glasses (Yu 2010, 195–196; Yu 2013, 108).
75	 This new recognition of Central Asian glass vessels may also call for a re-
evaluation of the glass cup with applied decoration from the tomb of Madame Zu. The 
burial is located within the cemetery of the Feng family at Jingxian (Hebei) and probably 
dates to the early 6th century CE97. The cup’s shape with its rim bulge created by inward 
folding, recalls similar cups or beakers from Korean tombs as well as parallels from 
Central Asia, some undecorated, others with a similar net-pattern formed by applied 
multiple zizags98. Another example, likewise post-dating our chosen time frame, is the 

92	 The part of decoration preserved on the Loulan fragment (no. 49 and Figure 21) shows, how the net pattern 
was formed by additional squeezing, decribed by Brill 2009, 143 sample 6817 as “nipt diamond waies” effect. 
In fact, the so-called nipt diamond waies were formed in a different way, see Gudenrath 2012, 261 figs. 
179–183; 270. https://www.cmog.org/glass-dictionary/nipt-diamond-waies.

93	 Similar are also other fragments collected at Niya and Endere, Stein 1907, 411 pl. LXXIV: no. N.XV.001.f; 442 
pl. LII: no. E.002. – For bringing the chemical analysis of the Niya rhyton to my attention, I am indebted to 
James Lankton, pers. comm. October 2023; for the unpublished report by Lin Yixian on its compositional 
analysis by LA-ICP-MS, see Yu 2013, 108 with note 16.  

94	 Lankton – Gratuze – Kim et al. 2010, 226 fig. 1.6; Lee 2010, 216 fig. 5. For the analyses, see Abe – Murakushi – 
Kim 2019, samples GL002, GL021, GL023, GL024, and GL016; see also Otani 2022, 35, 40 figs. 6–7: VII-2a and 
VII-6a. – For the parallels, see Szmoniewski 2018, 164–166, 185 fig. 10; Otani 2022, 52 fig. 11.

95	 Li 1973, 17; Li 1974, 123; Werner 1981, 148–149; An 1984, 417.
96	 A Central Asian origin was already suggested by James Lankton, pers. comm. December 2008, and recently 

by Maliya Aihaiti (Aihaiti 2018) on the basis of the SEM-EDS analyses of three other glass vessels from the 
tomb, carried out in 2002 at the Institute of Metal Research, Chinese Academy of Sciences, in Shenyang 
(Liaoning) and published in 2015, Su – Gao – Liu 2015. However, the measured values result – probably for 
curatorial reasons – from non-destructive analysis of the weathered surface layer that make a reconstruction 
of the initial glass difficult. On this general problem, see Liu – Li – Gan et al. 2011, 368; Shortland – Rehren 
2020, 350. For comments on the analyses I am indebted to Susanne Greiff (Tübingen), pers.comm. March 
2022. 

97	 For the XRF-analysis of the cup with an elevated potash value, see Shi – Qu – Zhang et al. 1984, 450, 456 table 
2 sample 11. Fan – Zhou 1991, 197 fig. 6, 200 table 1 sample 8. An 2004, 60. It has been speculated whether 
she was the wife of Longzhi (485–545 CE).

98	 Lankton – Gratuze – Kim et al. 2010, fig. 1.2 and 1.6 (from Hwangnam Daechong, southern mound, with 
Central Asian glass composition). Szmoniewski 2018, 164–166 figs. 4.1, 5.4–7, 7.4, 10. 1–4 (from Korean tombs, 

Fig. 24: Beaker from Hwangnam 
Daechong, south mound.  
H 12.7 cm.
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glass cup with trailed decoration discovered at Heijiacun, Xi’an (Shaanxi province), as 
part of the Heijiacun hoard dated around the 8th century CE. The chemical composition 
of the glass cup has recently been analysed and identified as Central Asian (Lu – Liu – He 
et al. 1917; Lin Meicun 2017; Aihaiti – Seong-sil – Hao 2017).
76	 Special attention deserves the fragment with an applied circular prunt 
from Duldur-Akhur (no. 71 and Fig. 25) in the Kucha area. It may stem from a vessel 
like the gobelet from the Simsim caves (no, 72) decorated with two rows of applied 
roundels, impressed on their flat exterior with two concentric circular lines. Although 
not discernible in the published photograph, according to the detailed description by 
An Jiayao, the two fragments from Barchuk (no. 74) were also decorated with raised 
roundels applied in a hotworking process. The decoration of applied roundels seems to 
imitate the relief-cut decoration of Sasanian glass vessels, like the one from the tomb of 
Li Xian (died in 569 CE, buried in 570 CE) (An 2004, 61, 258 cat. no. 158), the fragment 
from Okinoshima Island and a bowl in the Okayama Orient Museum99.

4. Sites, routes, and owners
77	 The following will briefly survey the contexts in which the glass vessels were 
found focusing on their geographical and chronological distribution, and – as far as 
available – the information they give about their owners. However, a fundamental 
difficulty for this undertaking lies in the disparity of the archaeological data. In China, the 
imported glass vessels discussed here come from well-defined and dated archaeological 
contexts, generally tombs, whereas in the Tarim Basin the vast majority of glass vessels 

10.3 has been analysed and has a Central Asian glass composition), 10.6–7 (parallels from Central Asia); Zhao 
2019, fig. 2.1–3. Abe – Murakushi – Kim 2019, 28–29 sample GL016 (from Gold Crown tomb) and GL002, 021, 
023, 024 (from Wolseong tomb Ga-13, object no. 5865), both beakers with a Central Asian glass composition. 
Otani 2022, 34–37, 50–51 (analyses).

99	 The glass of the Okinoshima fragment has been assigned to type Sasanian 1b, that of the bowl Okayama 
Orient Museum 8–130 to type Sasanian 2, see Abe – Shikaku – Murakushi et al. 2021, 2–5 figs. 1, 2a, 4; 
supplementary data figs. S2.a and 3 and table S3; Abe – Shikaku 2021, 35, 58, 64.

Fig. 25: a–b: Paris, Musée Guimet 
23737 (Paul Pelliot collection P. 
647d). Fragment with applied 
disc-shaped prunt (no. 71) from 
Duldur-Akhur, Kucha, D prunt 
2.5–2.6 cm, a. Exterior side with 
prunt. b. Interior side of vessel 
wall.
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or rather their fragments are stray finds, the three glass cups from burials contexts in 
Yingpan and Zhagunluke being the notable exception.
78	 Last but not least, an attempt is made to come to a more nuanced understanding 
about possible or likely routes of transmission. A priori, finds in the Tarim Basin seem 
to indicate transport overland, whereas for foreign glass vessels imported into China 
land and maritime routes have to be considered. However, in the early periods, multiple 
networks were involved in long-distance trade, and it was common that route sections 
overland, including inland waterways, and sections by sea were used in combination.

4.1. China
79	 The find contexts considered here fall within a time range from the 1st to the 
mid-5th centurie CE, most of them date from the 3rd and 4th centuries CE. The collapse 
of the Han Dynasty was followed by three and a half centuries of disunion, first the 
disintegration of the former Han Empire into the Three Kingdoms, and after the brief 
reunification under the Western Jin (265–316 CE), the division in the Northern and 
Southern Dynasties100. The majority of the contexts are in the south, in the present-day 
provinces Guangdong, Jiangsu, Anhui and Hubei, either in close proximity to the sea 
like Guangzhou and the sites in the Yangzi delta region, or connected to the coast by 
inland waterways like Echeng and Ezhou farther inland on the Yangzi. Four sites only 
are situated in northern China, in the present-day provinces Henan, Hebei, Shanxi, and 
Liaoning (Fig. 26).

4.1.1. Contexts of the 1st and 2nd centuries CE: Eastern Han (25–220)
80	 In the Eastern Han period, imports of glass vessels are known from two elite 
tombs in southern China not far from the mouth of the Yangzi, in the area of Yangzhou, 
dating from the 1st and early 2nd centuries CE. With good reason, one of the tombs 
has been assigned to Liu Jing, a younger son of the Han emperor Guangwu, who was 
nominated King of Guangling in 58 CE and committed suicide in 67 CE (Psarras 2015, 
8–9, 21, 143–144). In the looted tomb were found fragments of a Roman ribbed bowl 
made of translucent purple and opaque white mosaic glass (no. 1), skilfully tooled to 
simulate veined stone (Borell 2010, 128).
81	 The other tomb is dated slightly later towards the end of the 1st century CE. A 
marquis of Guangling succeeding the deceased Liu Jing has been suggested as its owner. 
The glass fragments in this tomb indicate a less elaborate glass vessel, a blown Roman 
cup of greenish-blue glass dating from about the mid-1st century CE (no. 2).
82	 In a tomb in the north, near the Eastern Han capital Luoyang, was found 
the blown glass bottle (no. 20). Its unknown owner would have been a person of some 
wealth and rank having access to such an exotic import, posssibly a lady who valued 
the bottle’s precious contents, presumably perfumed oil.

4.1.2. Contexts of the 3rd and 4th centuries CE: Wu (222–280), Western Jin (265–316), 
and Eastern Jin (317–420)
83	 20 glass vessels or their remains come from contexts dating to the 3rd and 4th 
centuries CE, all except one found in southern provinces. After the fall of the Han dynasty 
in 220 CE, three different kingdoms formed in China, the Wei in the north, the Shu Han 
in the west, and the Wu in the south. In 265 CE, Sima Yan, enthroned as Emperor Wu 
of Jin, reunited the empire for a brief period known as the Western Jin (265–316 CE) 
with the capital in Luoyang. When nomadic tribes from the northern steppe invaded 
the northern part of the Jin empire, the dynastic family and other aristocratic families 

100	 For a brief overview on this “Age of Division” between 220–589 CE, see Ebrey 2010, 86–107.
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Fig. 26: Map showing the locations of the contexts with glass vessels in China mentioned in the text.
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fled south where they re-established the dynasty, now with the capital Jiangkang in 
present-day Nanjing. The dynasty was in power in the south for about one hundred 
years, known as the Eastern Jin (317–420 CE). 
84	 A fragment of a colourless glass vessel has been reported from a tomb of the 
Wu Dynasty (here no. 21) at Ezhou on the Yangzi. The tomb was looted, however, an 
inscription on the crossbow mechanism discovered in the tomb gives the name of Sun 
Lin who died in 249 CE. Sun Lin was a member of the dynastic Sun family of the Wu 
kingdom101, and possibly it was his tomb. Currently, no further information is available 
about the glass vessel itself.
85	 Four tombs with glass vessels date from the Western Jin period. The one in 
the north, in the western suburbs of Beijing, is the burial of Hua Feng, the wife of Wang 
Jun who was an army commander of Youzhou. The tomb contained an early Sasanian 
glass bowl (no. 24). In two other Western Jin burials in the south, one at Pizhou (no. 
3), one at Echeng (nos. 22–23 and Fig. 17) on the Yangzi, likewise early Sasanian glass 
bowls were recovered. In a third burial in the south, Shidaigang Tomb 5, Guangzhou 
(no. 18), remains of a blue glass vessel were discovered. Since neither illustrations nor 
a chemical analysis of the glass fragments are available, at present, nothing definitive 
can be said about its origin. Generally, information about the owners of the glass vessels 
is lacking. However, Jianyaomiao tomb 1 at Pizhou stands out for its wealth, and with 
good reason a high-ranking aristocrat has been suggested. Grave goods included besides 
the Sasanian glass cup (no. 3) two exotic drinking cups made from nautilus shell with 
mountings made of gilded bronze as well as two smaller shell cups mounted in bronze 
in the style of eared cups (Nanjing – Xuzhou – Pizhoushi 2018, 27–28 fig. 14.5–6 pl. 4.1; 
30–31 fig. 17.10).
86	 Eight of the ten burial contexts of the Eastern Jin period are situated in the 
Yangzi delta, in the area of present-day Nanjing, that is in the vicinity of the Eastern 
Jin capital Jiangkang. Remains of twelve glass vessels were recovered from these eight 
tombs, all clearly elite burials. They have been assigned either to members of the 
dynastic Sima family or members of high-ranking and influential aristocratic families 
like the Wang family who had close contacts to the imperial family (Kieser 2002, 95–119, 
163; Rhie 2002, 5–7, 23–25; Kieser 2011, 54–62). Predominantly, the burials are dated 
to the early and middle Eastern Jin period. For one tomb only, tomb 13 at Guojiashan, 
a later date has been suggested, in the late Eastern Jin or early Liu Song periods thus 
pointing to a date in the early 5th century CE. The glass vessels in this tomb (nos. 13–15) 
survived in tiny fragments only. Analyses of their chemical composition could provide 
more information about their origin.
87	 The remaining two burials, each with a Sasanian glass bowl, are both dated 
to the early Eastern Jin period, one tomb located at Dangtu (Anhui) farther inland on 
the Yangzi (no. 17), the other at Pingshigang in Zhaoqing (Guangdong) (no. 19) and 
connected by the western tributary (Xijiang) of the Pearl River (Zhujiang) to Guangzhou. 
Information about the owner of the Dangtu burial is missing. Tomb 1 at Pingshigang is 
thought to be the burial of a high-ranking official with the title “Guangxin Marquis of 
Cangwu”.
88	 Counting those that were tested for their chemical composition and adding 
those of the untested that can be assessed by their visual appearance, it appears that 
in the 3rd and 4th centuries CE Roman glass vessels made of natron glass (nos. 5–11) 
and Sasanian glass vessels made of plant-ash soda glass (nos. 3–4, 17, 19, 20–22) are 
represented in equal numbers. Apart from at least two dark blue Roman glass vessels 
(nos. 9, 11), almost all the others are made of uncoloured glass, the two tested colourless 

101	 Sun Lin’s father was a cousin to the first ruler of Wu, Sun Quan. For this biographical information I am 
greatly indebted to Annette Kieser, pers. comm. May 2023.
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Roman glass cups are made of intentionally decolourised glass, one antimony-
decolourised (no. 8), the other manganese-decolourised (no. 10). Both are decorated 
with horizontal zones of cut facets in styles that were developed in the late 2nd and 3rd 
centuries CE. 

4.1.3. Contexts of the 5th century CE: Liu Song (420–479), Northern Wei (386–534), and 
Northern Yan (409–436)
89	 Three contexts from China are dated to the early and mid-5th century CE. One 
is the tomb of Liu Zong in Jurong located in Jurong east of Nanjing, which contained 
the exceptionally well preserved bowl of colourless glass with facet-cut decoration of 
overlapping facets forming heaxagons (no. 16), a design already known from Roman 
facet-cut glass cups of the late 1st and early 2nd centuries CE.
90	 The other two contexts are in the north. One burial, probably dating not much 
later than the mid-5th century CE, was excavated in a large cemetery in the area of 
Datong, where at that time the capital Pingcheng of the Northern Wei (386–538) was 
located102. Tomb structure and grave goods suggest a non-Chinese origin for the persons 
buried in this cemetery (Müller 1998, 117–111). As indicated by the furnishings and 
grave goods in tomb M 107, its occupant certainly was a person of some wealth who 
had access to precious objects like the gilt silver bowl of Central Asian origin and the 
facet-cut glass bowl (no. 25) (Watt 2004, 155–156 cat. no. 64; Datong 2006, 229 fig. 105, 
pl. 22,1 (M 107: 16)). The glass bowl is usually addressed as Sasanian, although close 
parallels are lacking; alternatively, an import from the Black Sea area has recently been 
suggested (Ma 2014).
91	 The other northern burial, the tomb of Feng Sufu is located even farther 
northeast, in Beipiao. Feng Sufu, who died in 415 CE, was the brother of Feng Ba (r. 
409–430), the second ruler of the Northern Yan state (407–436), the last in a succession 
of short-lived northeastern Yan states of the Murong Xianbei. Feng Sufu’s tomb and 
its contents display a blend of northern nomadic and Chinese traditions103. Five glass 
vessels were discovered in his tomb. One of them, the globular bowl, often addressed 
as an alms bowl (钵 bō)104, has been assigned to Central Asian production on the basis of 
the chemical composition of its glass, and the same may apply to the other glass vessels 
in his tomb (nos. 26–30, see also above 3.3.3).
92	 It seems plausible to assume that the glass vessels from Feng Sufu’s tomb as 
well as the facet-cut bowl of the unknown deceased buried in tomb M 107 in Datong 
would have arrived along land routes. In the Northern Wei period, contacts to Central 
Asia were close as attested in the written sources (Bei shi 97.3226–3227). Of particular 
interest here is the account about immigrant glassmakers from the lands of the Yuezhi 
(Bactria) who arrived during the reign of Emperor Taiwu (r. 424–452 CE) at Pingcheng 
where they began locally to produce glass. As has been suggested by An Jiayao, they 
probably also introduced the blowing technique, since the first locally made glass 
vessels in China made by blowing are found in this area and date from this period105.

102	 An Jiayao in Watt 2004, 156 cat. no. 65, suggests a date for the tomb 107 not later than the mid-5th century. 
See also Müller 1998, 117–124, who places tomb M 107 in her first phase of the Pingcheng period (398–494). 
Based on the ceramics, the authors in Datong 2006 (pp. 471–472) distinguish five chronological groups; they 
assign tomb M 107 to their third group between 439 and 477 CE.

103	 Werner 1981; Yang 2004, 321–323; Watt 2004, 14–16, 130–132 nos. 37–42; Holcombe 2019, 300; Liaoning 
2015.

104	 Li 1973, 6–7 fig. 9,3; Werner 1981, 148 (see also ibid., 144 and fig. 9, for the gold sheet with a representation 
of the Buddha); Moore 1998, 80–81.

105	 An 2002, 63–65 (with an English translation of the relevant text passage in the Bei Shi); An 2004, 62–63; An 
2009; An – Liu 2015; Müller 2019, 394–395.
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4.2. Tarim Basin
93	 The sites in the Tarim Basin are located along the borders of the Taklamakan 
Desert where water was available, at the foot of the Tianshan Mountains in the north 
and the Kunlun Mountains in the south (Fig. 27). They were connected by a northern 
and a southern route that merged again at Dunhuang in the east and at Kashgar at the 
western end of the Tarim Basin. In the earlier part of the period of interest here, an 
additional third route still was favoured, the so-called central route, from the Jade Gate 
in the east across the Lop Desert via Loulan and further northeast, where it met the 
northern route in the region of Korla106. From Loulan also extended a subsidiary route 
southwest across the desert towards the southern route. However, after Loulan was 
abandoned by the end of the 4th century CE, the central route and its subsidiary were 
given up.
94	 The history of the oasis states in the Tarim Basin and their struggle between 
the Chinese empire in the east and the Xiongnu in the north is rather complex, and it is 
not intended here to go into details. The sources and documents suggest an intermittent 
Chinese – at least nominal – dominance in parts of the Tarim Basin, however, the oasis 
states or kingdoms appear never to have completely lost their independence.
95	 In the period of concern here, the Kroraina kingdom, called Shanshan by the 
Chinese, was one of the largest states. By the mid-1st century CE, it extended from Loulan 
in the east along the southern route to Niya in the west107. Loulan, before 77 BCE also site 
of the capital of the Loulan (=Kroraina) kingdom, had a strategic position on the central 
route. After 77 BCE, the Han empire exercised some sort of control and had a garrison 
established at Loulan. The Loulan site was abandoned by the end of the 4th century 
because of a decline in the availability of water108. At the western end of Shanshan, in 
the south-central Tarim basin, is the archaeological site of Niya, generally identified as 
the capital Cadota (in Karoshthi documents) of the oasis state Jingjue that by the mid-1st 
century CE was incorporated into Shanshan. By the end of the 4th century Niya also was 
abandoned, probably for similar reasons as Loulan109. 
96	 Two other sites, at the time apparently also part of the Shanshan kingdom, 
are Zhagunluke and Endere, both advantageously positioned on the route along the 
southern edge of the Taklamakan. The burial site Zhagunluke would be in the area of 
the oasis state Qiemo (as known in Chinese historical sources; Calmadana in Karoshthi 
documents; modern Cherchen), which became part of Shanshan by the mid-1st century 
CE (Selbitschka 2010, 16 with note 15; 31 with note 103). Endere, halfway between 
Qiemo and Niya in the western part of Shanshan, has tentatively been equated with 
Saca known from Kharoshthi documents (Rhie 1999, 367–368). Glass finds farther west 
come from the oasis state Yutian (Khotan), the other important kingdom on the southern 
route.
97	 Yingpan, about 200 kilometres west-north-west from Loulan in the valley 
of the Peacock river (Kongque He), is thought to belong to Shanguo, one of the small 
oasis states known from the Chinese sources, bordering on its southeast the Shanshan 
kingdom. The Yingpan area is thought to be the site of Moshan, the capital of Shanguo110. 
Situated at the northern end of the central route from Loulan, it held a strategic position 

106	 Bergman 1939, 50; Rhie 1999, 244–246, 394; Rhie 2002, 494; Baumer 2002, 9–10 fig. 6; 89–93.
107	 For a brief overview on the oasis states in the Tarim Basin, see also Whitfield 1985, 7–15; on Shanshan/

Kroraina, see Hansen 2017, 38–76. – On the sites mentioned here, see also Selbitschka 2010, 16 with note 15; 
31 with note 103.

108	 Xu – Gu – Qin et al. 2017; Mischke – Liu – Zhang et al. 2017, the latter arguing that it was not due to a 
deteriorating climate condition but a man-made environmental disaster caused by large-scale irrigation 
farming.

109	 Apparently, Niya also experienced in the 3rd and 4th centuries CE an expansion of its water management, 
though in contrast to Loulan of a different system, Bertrand 2012.

110	 Shanguo being known from the history of the Western Han (Han shu), Selbitschka 2010, 56–57.
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at the intersection of routes in the northern part of the Tarim Basin giving it a great 
advantage for trade. Its importance and economic prosperity is reflected in the wealthy 
burials with silk and other precious textiles situated on the plateau above the northern 
bank of the Peacock river. 
98	 Glass finds listed here from sites on the northern route are concentrated in 
the area of the Kucha oasis, one of the largest and most prosperous kingdoms on the 
northern route. Although generally being stray finds, they were found in association 
with Buddhist sites. Other stray finds were collected at the western end of the Tarim 
Basin, in the region of Kashgar (Shule), the gateway across the Pamir Mountains into 
western Central Asia.

4.2.1. Contexts, probably of the 3rd to 4th centuries CE
99	 Three burial contexts are documented111. Two were discovered at Yingpan 
and one at Zhagunluke, each with a facet-cut glass cup or beaker.
100	 The burial Yingpan Ying. III. 3 excavated by Aurel Stein in March 1915 was at 
the time already disturbed and partly eroded. Its surviving furnishings, which include 
some plain silks and a crimson head band adorned with three gold (or gilt) discs, still 
reflect the afflucence of the deceased male. The glass beaker (no. 32 and Fig. 13) was 
placed to the right of the man’s head; above his head were found some bones of a 
lamb and a small lacquer vessel. Tomb M 9 at Yingpan, excavated in 1995, held the 
skeletons of man and wife. The Chinese excavators assigned the majority of burials in 
the cemetery to a rather wide time frame from the Han to Jin periods. However, for the 
glass cup of Roman natron glass (no. 31 and Fig. 11) here a date in the mid-3rd century 
CE and an origin from the eastern Mediterranean has been proposed (see above 3.3.1.2). 
The cup was placed above the man’s head, where also a rack of mutton was deposited. 
Organic materials like textiles had completely perished, but the eighteen small gold 
plaques located near the man’s upper body indicate richly decorated clothing. In both 
Yingpan tombs, the owners of the glass cups were probably members of the Shanguo 
elite.
101	 For tomb 49 at Zhagunluke a period corresponding to the Eastern Jin has 
been suggested by the Chinese excavators. A slightly earlier date, possibly still in the 3rd 
century CE has here been proposed for the facet-cut beaker (no. 52) that is likewise made 
of Roman natron glass. When excavated in 1996, the burial was no longer intact but 

111	 The burial context of the Niya fragment (no. 57 and Fig. 18) is unpublished; so far the author only has 
knowledge of this one fragment.

Fig. 27: Map showing locations 
with the glass finds in the Tarim 
Basin mentioned in the text.
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already looted. Nevertheless, the few surviving remains of grave goods, like the piece of 
embroidered silk or the lacquerware including an eared cup, signify a certain degree 
of wealth suggesting a burial of the local elite (Xinjiang et al. 2003, p. 129 fig. 39,1.5, pl. 
15,2 and pl. 16,3).

4.2.2. Stray finds
102	 All the other fragments listed here from the Tarim Basin in Table 1, part 2 (Fig. 
29) are stray finds. They come from specified sites but generally lack an archaeological 
context sensu stricto. This applies in particular to the old finds from the early 20th century. 
Some were picked up from the ground, others were purchased from locals. The latter 
applies, for example, to the two fragments from Hanguya Tati (here nos. 61–62) acquired 
by Stein from a local; the area was clearly that of an ancient settlement northeast of 
Khotan, but “nothing to indicate, when it ceased to be occupied”112. Similarly, the glass 
fragments from Hasa Tam and Saqual Tam were collected by Paul Pelliot’s workers at 
the site of an ancient settlement located near Khan-oi northeast of Kashgar that was 
apparently active up to the 12th century113.
103	 The small size of many of the fragments does not allow assessing a date by 
typological analysis making the information gained from compositional analysis of 
the glass all the more important. Basically, three different groups can be discerned: 
Roman natron glass and two groups of plant-ash soda glasses, one assigned in current 
research to a Sasanian the other to a Central Asian origin. In a few cases only, the 
glass compositions in combination with sufficiently diagnostic features of the fragments 
provide a basis that permits to propose a narrower dating.
104	 Eleven of the tested stray finds revealed a Roman natron glass. These are 
eight fragments from Loulan (nos. 33–34, 38–43 and Fig. 6), one from Endere (no. 
53 Fig. 10), and two from sites in the Khotan area (nos. 59–60). Although two of the 
Loulan fragments (nos. 42, 43) might stem from the same vessel, each of the other 
would represent an individual glass vessel. All fragments are colourless glass, some 
intentionally decolourised. For three of them the use of antimony as decolouriser has 
been confirmed (nos. 33–34, 53 Fig. 6, Fig. 10). One of the fragments from the Khotan 
area (no. 59) may have been made of recycled decolourised glass on account of its 
concentrations of both antimony and manganese, usually interpreted as an indicator of 
recycling (see above 3.3.). At least five of the fragments preserve remains of cut facets. 
Two of the Loulan fragments with facet-cutting, nos. 34–35 and Fig. 1), may be dated to 
the late 1st to early 2nd centuries CE (see above 3.3.1), the facet-cut fragment from Endere 
(no. 53 Fig. 10) to the 3rd to early 4th centuries CE (see above 3.3.1.1).
105	 Eight fragments of plant-ash soda glass were assigned to Sasanian production, 
the purple rim fragment from Loulan (no, 44 Fig. 17), two from Endere (nos. 54–55) and 
five from Buddhist sites in the area of Kucha (nos. 64–66, 68–70 and Fig. 15–Fig. 16), three 
from Kizil, one from Kumtura, and one from Duldur-Akhur). Most of them are colourless 
– or almost colourless – and decorated with cut facets. As far as shapes can be determined, 
those from the Kucha area – including also the untested but sufficiently diagnostic rim 
fragments from Kumtura and Hiçar (nos. 67, 69) – indicate the characteristic facet-cut 
hemispherical and shallow bowls of Late Sasanian production dating from the 5th to 6th 
centuries CE114. Two fragments (nos. 65, 66) were discovered in one of the Kizil caves, the 

112	 Stein 1907, 471 and 473 H. 001. – On the effects of wind erosion and the problems of dating such eroded 
settlement sites, see Stein 1907, 107–109.

113	 See Paul Pelliot’s ‘Notes de Voyage’, in Hambis 1964, 421–422, and Pelliot 2008, 48–50; the sites in the area of 
Khan-oi were active apparently in the early Islamic period up to the 12th century CE, Hambis 1964, 23–26; Di 
Castro – Vicziany – Xuan 2019, 148.

114	 Pelliot mentions finds of glass at Hiçar made on 6 May 1907 (Pelliot 2008, 130), including one fragment of 
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so-called ‘New Cave’ below the Cave of the Sixteen Sword-Bearers115. The large fragment 
of a hemispherical facet-cut bowl (no. 64 and Fig. 15) is registered as being found in a 
workshop, presumably referring to the location at the foot of the western Kizil caves 
named “Werkstätten” in Grünwedel’s map (Grünwedel 1912, 38–39 figs. 78 and 80).
106	 The vast majority of the tested samples listed here falls into the group of plant-
ash soda glasses that in current research are assigned to Central Asia and subdivided 
by Brill into four compositional subgroups. Seven fragments come from Loulan (nos. 
45–51 and Fig. 19, Fig. 20, Fig. 21), one from Endere (no. 56 and Fig. 23), from Niya a blue 
fragment with applied glass threads (no. 57 and Fig. 18) and the rhyton (no. 58), three 
from the Khotan area (nos. 61–63 and Fig. 22), two from the area of Kucha (nos. 71, 73 
and Fig. 24), and eight from the area of Kashgar (nos. 75–82). It is likely that a number 
of them post-date the time frame chosen here. As already mentioned, this may apply 
to some from the Buddhist sites in the Kucha area and, in particular, to those collected 
near Khan-oi in the Kashgar area, at the settlement sites Hasa Tam and Saqal Tam that 
were probably occupied until the early 2nd millennium CE116. However, the finds from 
early sites like Loulan and Niya that were abandoned around 400 CE are evidence for 
a flourishing glass production in western Central Asia already before the middle of 
the 1st millennium CE. Compositional analysis of glass objects from Niya, recovered 
in archaeological excavations between 1988 and 1997, revealed for the vast majority 
an origin in Central Asia (Lin Yixian 2010, 206–209). This also applies to the complete 
rhyton discovered at Niya in 2007 (Yu 2013, 108). Furthermore, tested glass vessels 
identified as Central Asian that were discovered in northern China and in Korean Silla 
tombs dating from the late 4th and 5th centuries CE testify to an already well established 
Central Asian production of glass vessels and their transmission farther east in this 
period117.
107	 According to a Chinese encyclopedia, in 331 CE, the King of Ferghana (Dayuan) 
offered glass to Shi Li, a ruler of the Later Zhao (319–351) in northern China118. Although 
the source gives no further specification, in the light of current knowledge, glass vessels 
of Central Asian production would be a likely possibility. About a hundred years later, 
in the second quarter of the 5th century CE, immigrants from the lands of the Yuezhi 
(Bactria) arrived at Pincheng (present-day Datong, Shanxi), the capital of the Northern 
Wei, and began locally to produce glass (see above 4.1.3).

4.3. Different patterns of distribution, different routes of transmission?
108	 Of course, we do not know for certain – and probably never will – how and 
along which routes the glass vessels travelled. However, a closer look into possible or 
likely routes may help arriving at a more nuanced understanding. 
109	 The date of the early Roman glass vessels found in China would be 
contemporaneous with the peak period of Roman maritime trade to India between 
the late 1st century BCE and about 200 CE. The extent of this trade is reflected not only 

high quality, which might possibly refer to the facet-cut rim fragment (here no. 69). 
115	 For the situation of the caves, see the photograph taken in 1906 with Grünwedel standing in the entrance of 

the Cave of the Sixteen Sword-Bearers above, Gabsch 2012, 21 fig. 9.
116	 For the fragment from Qoch Toura (no. 73), Brill 2009, 144 considers even an possibly Islamic date for his 

sample 6121 Qoch homa (sic).
117	 This refers to the Wolseong-ro Tomb no. ga-13, the Hwangnam Daechong, south and north mound, and 

the Geumwanchong (= Gold Crown Tomb); for the dates of these tombs, see Ham 2013, 33, 38–41; for the 
compositional analyses, see Lankton – Lee – Kim et al. 2009; Lankton – Gratuze – Kim et al. 2010; Abe – 
Murakushi – Kim 2019.

118	 Taiping yulan, compiled by Li Fang (925–996 CE) et al., completed in 983 CE, ed. Beijing: Zhonghua shuju, juan 
20, p. 3653; the entry is on cotton cloth, 石勒建平二年，大宛獻珊瑚、琉璃、[毾]㲪、白疊 see, https://ctext.org/text.
pl?node=402250&if=gb#n402255. See also Trombert 1996, 212; Hansen 2017, 55.
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in the presence of Roman silver and gold coins in India, but also finds of Roman glass 
along the sea routes starting from the Red Sea ports Myos Hormos and Berenike. Roman 
glass vessels or their fragments were excavated at various sites in southern Arabia and 
India. Particularly noteworthy are two sites in southern India, Pattanam (Kerala), a site 
associated with the famous port Muziris on the west coast, and Arikamedu on the east 
coast119. Farther east across the Gulf of Bengal, early Roman glass is also found on the 
Malay Peninsula, especially at sites that flourished around the turn of the millennia in the 
region of the Isthmus of Kra120. Frequently found in southern Arabia and southern India 
are Early Roman ribbed bowls dating to the 1st century CE. They are easily identified 
even as fragments. Most of them are monochrome but in a variety of colours. The few 
elaborate ones made of mosaic glass are rare in comparison. Being high-end products, 
they were costly and precious objects, like the one from Liu Jing’s tomb (no. 1).
110	 The geographical distribution of the find contexts in China as well as the 
political situation in the Wu state and later under the Eastern Jin suggest that most of 
the glass vessels arrived along maritime routes at the Chinese coast and were further 
distributed along inland waterways like the Yangzi. This would apply to both, Sasanian 
and Roman glass vessels (Kieser 2002, 112–113). 
111	 However, according to anecdotes and poems related to the Western Jin period  
(265–316 CE), foreign glass vessels arrived already in certain numbers in the 3rd century 
CE. With the Western Jin capital being in Luoyang, some of these might have been 
transmitted along overland routes as described by Pan Ni (see below 5)121. Despite the 
turbulent times towards the end of the Western Jin  period, members of the imperial 
family and the nobility might have seen to it that their precious glass vessels came along 
with them when they moved to the south. In fact, a date in the third century, even in 
its earlier part, would be acceptable for some of the glass vessels discovered in Eastern 
Jin burials in the Nanjing area, and it is quite possible that a cherished older glass cup 
accompanied its owner into the tomb. 
112	 Despite some decline in Roman maritime trade to India after 200 CE, Red Sea 
trade was still active. With Sasanian glass production being centered in Mesopotamia, 
in particular near the capital at Veh-Ardashir on the Tigris in present-day Iraq, it is likely 
that Sasanian glass vessels produced there would have been shipped down the Tigris to 
the Persian Gulf and from there continued their journey to the Indian Ocean and farther 
east122. Finds of Sasanian origin on the Malay Peninsula and at Oc Eo, the latter a major 
urban centre of Funan in present-day southern Vietnam, testify to such transmission 
along maritime networks123.
113	 Evidence for contacts to the southern seas in the Jin period is provided by 
other finds in Jiangsu like the cups made from the shell of nautilus which only thrives 
in tropical waters. Two such cups were discovered in the Western Jin tomb at Pizhou 
which also held the Sasanian glass vessel (no. 3) and another in the early Eastern Jin 
tomb of Wang Xingzhi at Nanjing who died in 340 CE (Kieser 2002, 105; Watt 2004, 212 
no. 118). Likewise, the ring set with a natural diamond crystal from the tomb of Wang 
Yi that also contained the two facet-cut glass beakers (nos. 5–6 and Fig. 7–Fig. 8) suggests 
maritime contact, as a diamond in this period would exclusively come from India (Kieser 
2002, 111–112, 214 fig. 3.21). Similar rings with a natural diamond were found at Khlong 

119	 For southern Arabia, see Japp 2019, 172–178; for southern India, see Cherian 2014, Cherian 2015. Borell 2010.
120	 Borell 2015, 51 fig. 8–9; Borell 2019, 63 fig. 5; Lankton – Gratuze 2019; Borell 2024b.
121	 For example, two envoys of Da Qin are recorded in the time of Emperor Wu (reigned 266–290 CE), in the 2nd 

and 5th year of his Taikang era (280–289 CE), Leslie – Gardiner 1996, 82, 159.160, 205–206. Graf 2018, 478.
122	 See for example, the finds of Sasanian glass vessels from sites in the Persian Gulf area, Andersen 2007, 

17–18, and esp. 79–82 for the finds from Bahrain, which find parallels among the imports to China. – On 
the importance of the maritime routes for imports of Sasanian glass vessels into Japan, see Priestman 2016, 
10–12, 25–26.

123	 Borell 2021, 292. On finds of Sasanian type glass in Southeast Asia, see above 2.2.2.
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Thom on the Malay Peninsula and at Oc Eo of the Funan kingdom.124 Funan is known 
from the sources to have sent a number of missions to China between the 3rd and 6th 
centuries CE. Interestingly, it is also noted that in the fourth year of Huangwu [225 CE] 
and/or in the Huanglong era [229–231 CE]: “Funan and other foreign lands came to 
present tribute of glass (liuli)”125. 
114	 Recent archaeological discoveries have shed some new light on the various 
maritime networks that would have been involved in this exchange, foremost those 
of South Asian and Southeast Asian seafarers. Inscriptions in the Cave Hoq on Socotra 
Island testify to the activities of Indian seafarers in the Arabian Sea between the 2nd 
and 4th centuries CE, several of them being from Bharukaccha (present-day Bharuch 
in Gujarat, India), the Barygaza of Greek and Latin sources (Strauch 2012, nos. 11:11, 
11:12, 11:17, 11:25, 14:2, 16:19, 17:1). East of India, across the Gulf of Bengal, Indian and 
Southeast Asian mariners would have been active. As the rich archaeological record 
demonstrates, the land barrier of the Malay Peninsula was also a contact zone where 
the networks of the Bay of Bengal and the South China Sea intersected. Connections 
between southern India and the southern Malay Peninsula were close as reflected in 
finds of personal seals inscribed in Indian Brahmi and a clay token inscribed in Sri 
Lankan Brahmi dating from about the late 3rd to 2nd centuries BCE onwards, as well 
as the 2nd century CE gold seal of an Indian mariner (navika)126. In the early period, 
continuing the journey farther east across the Gulf of Thailand to the South China Sea 
would have involved transpeninsular crossings and a change of ship. Remains of a 
ship, built in the characteristic Southeast Asian lashed-lug technique, were found on 
the west coast of the Malay Peninsula at Khlong Thom. Radiocarbon dates of its timbers 
give a range of 85–229 CE (Manguin 2019, 402–403 fig. 2. Piromrak 2020. Komoot 2021, 
163–165 fig. 4.33 table 4.1; 185, 206 fig. 5.31B). Wooden remains of another large ship, 
built in the mortise-and-tenon technique familiar from Mediterranean shipbuilding but 
of tropical woods, were recently discovered farther north on the west coast near the Kra 
Isthmus sites with radiocarbon dates pointing to the 2nd century BC127.
115	 Clearly, glass vessels found in the Tarim Basin eventually arrived there on 
land routes, from wherever they initially started their journey. Owing to its geographical 
position, the Tarim Basin was a crossroads in the multiple route networks between 
Central and East Asia. The glass vessels originating in Central Asia would have come 
from lands west of the Pamirs. Some would have continued their travels east as far 
as Liaoning and Korea (see above 3.3.3). An exclusive transmission along networks of 
land routes starting in Roman Syria might be imagined for the facet-cut cups or beakers 
found at Yingpan and Zhagunluke in contexts of the 3rd to 4th centuries CE, involving 
on their long journey east a number of different intermediaries, traders and caravan 
operators, whose identities largely remain unknown for us. For the last section east they 
might already have included Sogdian traders (La Vaissière 2005, 34–41. Hansen 2017, 
224).
116	 In general, more complex combinations of sea and land routes have to be 
considered. Palmyrene merchants, for example, were active not only on overland 
routes to Central Asia but also in Indian Ocean trade networks in the early centuries 

124	 Borell 2017, 34–36 figs. 19–20. The ring from Khlong Thom in southern Thailand is now kept in the 
Suthiratana Foundation Bangkok. – On Oc Eo in general, see most recently, Manguin – Stark 2022, 640–646.

125	 Yiwen leiju, juan 84 (fourth year of Huangwu); see also Taiping yulan, juan 4, 808 (Huanglong Era), the entry on 
glass (liuli), https://ctext.org/text.pl?node=548849&if=gb&show=parallel#pl624356 (accessed 21 April 2024); An 
1984, 440; An 1987, 28. On embassies from Funan, see also Wheatley 1983, note 11 on p. 153.

126	 Borell 2020, 94–97. For the gold seal from Bang Kluay Nok, see Borell 2015, 53 fig. 13.
127	 The remains of the wreck, named Pak Khlong Kluay shipwreck, were revealed after a storm in 2016 and are 

currently under investigation by the Underwater Archaeology Division, Fine Arts Department, Thailand, see 
Ploymukda 2020.
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CE, and are documented even at the Red Sea port Berenike and on Socotra Island128. In 
the early period, complex systems of route sections were in use, land and sea routes 
as well as inland waterways were combined. It was not unusual that sections of sea 
routes across the open sea were connected by overland passages. Land crossings of 
the Isthmian region of the Malay Peninsula have already been mentioned. Similarly, 
land routes between the southern Indian west and east coasts were in use in addition 
to small local crafts operating between the two coasts sailing around Cape Comorin 
(Casson 1989, 24–25, 230). Even the Roman glasses in the Begram hoard are thought 
to have started their eastward travel from one of the Red Sea ports to the mouth of the 
Indus and further along river and land routes to Afghanistan129. Such combinations of 
routes might finally have brought the two facet-cut glass vessels (nos. 34–35 and Fig. 1) 
that closely resemble some glasses in the Begram hoard, to Loulan. Small glass bottles 
like the one from Luoyang (no. 20) were certainly traded merely as containers for their 
precious contents, presumably perfumed oils, the Luoyang bottle being a particularly 
attractive one (Foy 2018, 268, 275–276). Given the sites where they were found, Tillia 
Tepe (Afghanistan), Taxila (Pakistan), and Ter (Maharashtra, India), as well as at Qaryat 
al-Faw in southern Arabia (Saudi Arabia) (see above 3.2), it appears that such bottles 
with their precious contents were transmitted along both, land and sea routes and 
presumably also combinations of both.

5. Why were the imported glass vessels cherished
117	 Predominantly, the glass vessels from the burial contexts in China belong to 
the category of prestigious tableware, more specifically drinking vessels such as bowls, 
cups, and beakers. As far as the fragments permit an identification, this also seems to 
apply to the finds from the Tarim Basin, certainly to the three known burial contexts of 
local elites, but also to a number of other fragments that are sufficiently diagnostic such 
as some of the Roman facet-cut fragments and the facet-cut Sasanian bowls. In contrast, 
closed containers are rare, and small ones like the bottle from a burial in Luoyang (no. 
20) certainly travelled merely as package for their precious content, like perfumed oils.
118	 This preference for open shapes of tableware clearly indicates that the glass 
vessels as such were appreciated, for their own qualities and aesthetics as well as for 
being rare and exotic. Containers made of glass are not only easy to clean, they are 
also without an odour and do not adulterate the taste of the substances they hold, thus 
making them ideal drinking vessels for the consumption of beverages like grape wine, 
whose colour would remain visible through transparent colourless glass. The local elites 
living in the Tarim Basin polities obviously cherished the glass drinking cups, which 
accompanied their male owners into the grave.
119	 Chinese sources inform us in more detail about the high esteem in which the 
precious glass vessels were held. A mid-6th century CE source mentions the Northern 
Wei Prince Yuan Chen of Hejian (died in 529 CE) who was a most powerful and wealthy 
person and loved to show off his various treasures. At a banquet, he set out his huge 
collection of valuable vessels that included several dozens of wine vessels made from 
precious materials, such as rock crystal bowls (bō 缽), bowls (wan 碗) of agate and of 
glass, and red jade cups (zhi 卮). All of them were exquisitely made and were procured 

128	 Gorea 2012. Żuchowska 2013. Graf 2018, 491–494; on the overland route from Roman Syria, 496–506. Seland 
2024.

129	 Mairs 2012, esp. 10; on the port Barbarikon in the Indus delta, see also Seland 2010, 48–51, 72. – Fragments 
of similar facet-cut glass beakers of this type are well attested at the Red Sea ports, see Meyer 1992, 21 
pl.5.76–85; Peacock 2011, 64 nos. 50–53, 56 fig. 7.5; Kucharczyk 2011, 86, 96 nos. 11–14 fig. 9–9; Kucharczyk 
2017, 155 fig. 4:1.3–5, 157 fig. 5:7–9.
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from Western Lands130. The use of precious glass bowls at high-ranking banquets is also 
illustrated by a number of anecdotes connected to the Jin period. Already in the times of 
Emperor Wu of Jin (r. 265–290 CE), glass vessels were available to some extent within 
circles of high-ranking court officials. At an extravagant and lavish banquet attended by 
Emperor Wu and hosted by his minister and son-in-law Wang Ji, the guests were to be 
impressed by the entire use of glass vessels, in this case even to serve food.131 In other 
anecdotes, a single glass vessel is in the centre of attention. The preciousness of a glass 
bowl is illustrated by the anecdote about Cui Hong, a minister under the Jin and of such 
great integrity that he would never talk about money nor handle costly objects. When, 
at a banquet, Prince Liang of Runan served wine in a glass vessel (zhong 鍾), Hong 
refused thus ensuring that he did not touch the precious glass vessel (Jin shu 45, 1288, 
Thierry 1993, 128). In another Jin period anecdote, Wang Dao (276–339 CE), a prominent 
member of the Wang clan of Langye at the Jin court, when drinking with other courtiers, 
raised a glass bowl (liuli wan) and asked Zhou Yi (269–322 CE): “Why is this empty bowl 
called a treasure?”, Zhou Yi answered: “This bowl is lustrous and luminous, genuinely 
clear and transparent. That’s why it is a treasure!”132.
120	 The majority of the drinking vessels found clearly represents the upper market 
segment of luxury ware, as already the ribbed bowl made of mosaic glass and the later 
colourles cups and bowls embellished by facet-cutting. The Roman colourless glasses 
had been further refined by the addition of decolourising agents, either antimony 
or manganese, to achieve an unblemished colourless glass. The high-quality glass in 
combination with facet-cutting made the glasses sparkle in the light as if they were 
made of rock crystal.
121	 The clean purity of a transparent glass vessel was highly valued. The poem on 
a dirty glass cup (Wu zhi fu 污卮赋) by Fu Xian (239–294 CE), describes the emotions of 
the author when his cherished wine cup (zhi 卮) of transparent glass, which had been 
given to him as a gift, accidentally fell in the dirt. He compared its appearance to the light 
of a spring day, and its clearness to the winter ice, and praised its exotic foreign shape. 
But he was devasted, because being soiled it was no treasure any more, like a gentleman 
corrupted by wrong conduct, is no longer a gentleman133.
122	 The poem by Pan Ni (c. 250–311 CE), entitled “Rhapsody on a Glass Bowl” 
(Liuli wan fu 琉璃碗赋), praises in particular the clarity and sparkle of such a glass bowl 
that arrived as a tributary gift and was used as a drinking cup during an imperial 
banquet134. The first part of the poem is devoted to the imagined journey of the glass 
bowl crossing high mountains and “shifting sands” that clearly describes its travelling 
along land routes crossing the Pamirs and the Taklamakan Desert with the peaks of the 
Kunlun Mountains in view along its southern edge. It is followed by praising first the 
craftsmen of the faraway country who excelled in the skill of making such a superb glass 
bowl, and next the astonishing qualities of the bowl itself are praised. The last lines of 
the poem give us a glimpse of its use at a banquet.	
	 "To raise this bowl to toast the guests
	 Is to add luster to the imperial’s banquet’s close-packed ranks.

130	 Yuan Chen, Prince of Hejian. Yang Xuanzhi (fl. 6th century CE), Luoyang qielanji [Record of Buddhist 
Monasteries in Luoyang] (written about 547 CE), 207 juan 4, p. 85; for an English translation, see Jenner 1981, 
243; An 2002, 57–58; An 2004, 59; An 2021; Dien 2007, 284.

131	 Jin shu 42, 1206; Shishuo xinyu 30, 26A, for a translation, see Mather 1976, 459 no. 3; Liu 1990, 60. For other 
uses in the Jin period, see Mather 1976, 479 no. 1.

132	 Translation partly borrowed from Mather 1976, 408 no. 14; see also Liu 1990, 60–61; Thierry 1993, 128.
133	  Yiwen leiju [Collection of Art and Literature], juan 73 p. 1259–1260 (entry on zhi wine vessel), compiled by 

Ouyang Xun (557–641 CE) et al. (first published in 624 CE). Shanghai 1965: Zhonghua shuju; see also https://
ctext.org/text.pl?node=547503&if=gb&show=parallel (accessed 19 May 2024); see also, Harada 1962, 62; An 
2002, 57; An 2021, 312.

134	 Dien 2007, 291–292. Pan Ni was the nephew of the poet Pan Yue (247–300 CE), Chennault 2019, 635.
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	 Its flowing luminosity is bright and brilliant so as to discern what is inside,
	 The clear wind’s glitter and gleam can be seen from without."135

6. Concluding Remarks
123	 Over the centuries, the glass vessels arriving in the east came from very 
different regions. The two-fold approach outlined at the beginning provided a basis for 
a more nuanced view, when assessing glass vessels of Mediterranean production dating 
from the Roman Imperial period, the earliest from the 1st and 2nd centuries CE, and of 
Middle Eastern production of the Sasanian period. One of the most important results is 
the awareness of a substantial Central Asian production of glass vessels already in the 
first half of the 1st millennium CE, the finds from Niya and Loulan presumably belonging 
to the period of the late floruit of the sites in the 3rd and 4th centuries CE. 
124	 From the find contexts – in the majority high status burials – we may conclude 
that glass vessels were costly goods available to few only. Even in their countries of 
origin many of them would have belonged to the category of luxury ware. In particular, 
those embellished by facet-cutting represent the upper market segment of Roman and 
Sasanian glass. Predominantly, the glass vessels that travelled east were prestigious 
tableware, especially drinking vessels. Judging from the Chinese sources, they were 
associated with the drinking of wine and displayed as prestige objects at high-profile 
banquets.
125	 These results also help to a more nuanced approach in tracing patterns of 
exchange and trade as well as possible routes, overland or by sea. Whereas it seems 
plausible to assume that the Central Asian glass vessels travelled along land routes across 
the Pamir Mountains and the Tarim Basin to northern China and even farther to Korea, 
for the Roman and Sasanian glasses both land and sea routes as well as combinations 
of both have to be considered.
126	 It is hoped that this review not only gives a new perspective on the potential 
value of chemical analysis of glasses, but that it may also inspire future research.
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Fig. 28: Table 1, part 1.

Table 1, part 1

131	 Imported glass vessels found in China in contexts dating from the 1st to early 5th century CE.
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Fig. 29: Table 1, part 2.

Table 1, part 2

132	 Imported glass vessels found in Xinjiang Uygur Autonomous Region dating from about the first half of the 
1st millennium CE.
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Fig. 30: Table 2, part 1. 

Table 2, part 1
133	 Chemical analyses of imported glass vessels found in China in contexts dating from the 1st to early 5th century 
CE (wt %).
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Fig. 31: Table 2, part 1, continued. 
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Fig. 32: Table 2, part 2.

Table 2, part 2
134	 Chemical analyses of imported glass vessels found in Xinjiang Uygur Autonomous Region dating from about 
the first half of the 1st millennium CE (wt %, otherwise stated as ppm).
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Fig. 33: Table 2, part 2, continued.

Fig. 34: Table 2, part 2, continued.
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Fig. 36: Table 2, part 2, continued.

Fig. 35: Table 2, part 2, continued.
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Fig. 37: Table 2, part 2, continued.

Fig. 38: Abbreviations used in 
Table 1 and Table 2.
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