
Composition and origin of raw garnet used for jewellery in different areas 
along the ancient maritime silk road 
 
Prof. Dr. Albert Gilg (TU München) 
Dr. Karl Schmetzer (Petershausen) 
Prof. Dr. Ulrich Schüssler 
 
Project since 2014 
 
During the Hellenistic and Roman eras, garnets in the red to purple colour varieties were one of the 
most appreciated and expensive gem minerals. Usage continued in the Early Middle Ages, with garnet 
becoming the dominant gem mineral employed in producing so-called cloisonné jewellery. The origin 
of the primary garnet material used in the Antique world and the Early Middle Ages, and correlation 
with information found in historical texts was a matter of speculation for decades. Based upon non-
destructive analyses (electron microprobe, PIXE) and microscopic examination of inclusions, garnet 
samples found in Early Medieval jewellery or excavated at historical sites were subdivided in different 
types, clusters or groups, and suggestions for possible origins were given, e.g. India or Sri Lanka, by 
various authors. However, the real origins of most types with the exception of Bohemian, chromium-
rich pyropes remain unresolved and are subject of this project. 

The present study started with the examination of garnet beads originating from Arikamedu. We were 
able to locate the deposit of Garibpet located in the Telangana State, east of the city of Hyderabad, 
India, as source of the garnets used for bead production in Arikamedu. Six criteria that can be key 
features to establish a common source for groups of gem samples, including historical material, were 
considered: 

• chemical composition, namely in terms of the percentage of garnet end members 
• chemical zoning for major and minor elements within the crystals from core to rim 
• trace element contents 
• zoning of trace elements from core to rim 
• general inclusion assemblage and appearance of individual inclusions 
• distribution and zoning of inclusions 

The archaeological site of Arikamedu, located in Tamil Nadu State on the east coast of India, was the 
centre for many centuries of a significant bead-producing industry. Beads were made of both glass and 
stone, including garnet, but the source of the garnet rough material has not been confirmed. To probe 
this question, garnet beads found at Arikamedu were compared with rough material from the Garibpet 
deposit, located approximately 640 km away in Telangana State, east of the city of Hyderabad, India. 
Samples from the two localities exhibited substantial correlation with respect to average composition, 
trace-element contents, chemical zoning of major and minor elements, inclusion assemblages and 
zoning of inclusions between the rims and cores of the crystals. Chemically, the stones were almandine 
rich (averaging 81.0% almandine, 11.5% pyrope, 3.3% spessartine and 1.5% grossular), with 
pronounced zoning for Mn and Mg. Zoning of trace elements also was observed, especially for Y, P and 
Zn. The most characteristic aspects of the inclusion pattern were sillimanite fibres that were 
concentrated in a zone between an inclusion-rich core and an inclusion-poor rim. In combination, the 
microscopic observations, identification of the inclusion assemblage, and chemical analyses 



established that the rough material used historically in the Arikamedu area to produce garnet beads 
originated from the Garibpet deposit. Furthermore, the results suggest that existing schemes for 
classifying historical garnets require additional refinement. 
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