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SUMMARY 
 
 
Subject and research questions 
The subject of this dissertation is moulds for making small relief ornaments and cult objects 
dating to the Aegean Bronze Age (ca. 3000-1100 B.C.). For the first time, these moulds are 
discussed in detail and considered in their archaeological and artistic contexts. Most of the 
moulds are single-piece, for casting ornaments of sheet gold, glass and faience in carefully 
carved matrices. Others were part of ‘closed’, two-piece moulds. In the latter moulds small 
objects with double-sided relief decoration were cast in matrices. 
 
The dissertation addresses the following questions: 
- Which materials were used? 
- Which types of objects were produced in the matrices (bead, pendant, appliqué, votive 
offering, object for ritual use)? 
- Which motifs were carved an what is the meaning of (some of) the motifs? How widespread 
was the use of these motifs within the artistic repertoire of the Bronze Age Aegean – 
particularly in the case of relief beads and pendants, and cult objects? 
- Were the motifs in a mould carved at the same time or at different times? 
- To what period(s) do the moulds belong, and where did they originate? 
- What are the find contexts of the moulds? Do places identified as workshops provide 
evidence for (a) the making of the moulds and (b) the production of relief ornaments? Were 
moulds and relief ornaments made in the same workshop? Did the Minoan and Mycenaean 
palaces control the manufacture and use of the moulds? 
- Relatively few relief beads and pendants are of early date (i.e. down tot LM I/LH IIA). What 
do these ornaments look like? Are they related tot the later ones? Were they produced with 
the help of moulds? What is the relationship between the early relief beads and pendants of 
mainland Greece and the Cretan ones? 
- What is the relationship between the moulds found on Crete and those from mainland 
Greece? 
- To what extent were moulds for making relief ornaments still in use at the end of the Aegean 
Bronze Age? 
 
Catalogue 
In chapter 2 the twenty-eight Minoan and Mycenaean moulds and fragments thereof known to 
me are catalogued according to their provenance. The physical appearance, condition, type of 
stone, find circumstances, carved motifs, and the bibliography of each individual mould are 
presented. Information is provided regarding technical and other details. 
 
Materials and techniques 
In chapter 3 the materials and techniques available to the manufacturers and users of the 
moulds are discussed. 
 The objects that were made using the Minoan and Mycenaean jewellery moulds are of 
gold, glass and faience. In addition, a small number of silver relief ornaments have been 
found, indicating that this material was also used in moulds, although on a limited scale. 
 Metal relief beads were formed by working the metal with hammers and punches in a 
mould bearing motifs in intaglio. This can be considered as a form of stamping. When the 
metal is thin, it can be rubbed or pressed into the matrix using a spatula. Possibly, an 
intermediary was used, a so-called ‘force’, while working the metal. In doing so, the gold or 
silver to be worked was placed on the matrix, and then covered with a small lead plate or a  
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piece of wax. The intermediary was then hammered into the matrix, carrying the gold or silver 
along with it. In that way the metal was not damaged by hammer blows or punches. 
 It is unlikely that relief beads were produced by stamping them with a punch. (Punches 
dating to the Aegean Bronze Age have so far not been found.) It seems plausible that punches 
were used for the decoration of the so-called Cypro-Mycenaean gold diadems, but this was 
probably a Cypriot practice that was not adopted from Mycenaean Greece but from Egypt or 
the Near East. 
 Soldering was often used for filigree and granulation during the Aegean Bronze Age 
(from LM/LH I onwards). It also proved itself to be a suitable technique for attaching the flat 
backs of the gold sheet relief beads and pendants to the embossed front side. Moreover, in this 
way two relief beads of gold sheet could be joined to make a double-sided relief bead. In 
general, the bead halves were joined together by folding together the edges of the front and 
back sides. 
 At Mycenae and Spata relief beads have been found which are ‘wrapped’ in gold foil. It 
probably did not require much effort to apply a gold covering, if the core and its covering 
were cast in the same mould. A double-sided sheet-gold relief bead with a bronze core is 
known from Kamilari-Gligori Korphi on Crete. 
 As to glass, this material was probably not produced in the Bronze Age Aegean, but 
imported from the Near East or Egypt. It was used for mould-made relief ornaments on a 
large scale. 
 The earliest, rare glass ornaments found in the Aegean area date to the beginning of the 
Late Bronze Age (LM/LH I). There is consensus that the Mycenaean glass relief beads were 
cast, although G. Nightingale mentions ‘chip casting’ as an alternative. Casting glass to make 
objects is possible by heating it and pouring the molten liquid into a mould. Experiments have 
demonstrated that it is also possible for a quantity of viscous glass at the end of a clay or 
metal stick to be pushed into a matrix. Next, the glass thread is cut or quickly pulled away, 
and the molten mass of glass is smoothed, for instance with a flat potsherd. 
 Although it is also possible to cast glass jewellery by the lost-wax technique, it seems 
unlikely that this was done in the Bronze Age Aegean. It was undoubtedly more simple and 
efficient to pour glass directly into the mould. 
 The type of stone that was used for making approximately half of the moulds is described 
in the literature as steatite. Two or three moulds are said to be of serpentine. Mycenae moulds 
1 and 3 are probably not of granite, and Mycenae mould 2 not of basalt, as Schliemann, 
Tsountas and many later authors assumed. These moulds are presumably of steatite too, or of 
a similar kind of stone. Both granite and basalt are too hard to be used for moulds anyway. In 
addition, the coarse structure of granite does not seem appropriate for making a jewellery 
mould. The material of the Dimini mould is – probably incorrectly – referred to as loam, i.e. a 
type of soil. 
 
Function 
Chapter 4 deals with the possible functions of the moulds. So far, five functions have been 
proposed: (1) for direct casting of one- and double-sided ornaments of solid gold; (2) for 
stamping gold sheet; (3) for modelling ornaments of faience; (4) for casting one- and double-
sided ornaments of glass; (5) for making wax models to be used in the lost-wax technique. 
 Judging from the number of cast specimens among the entire corpus of recovered Minoan 
and Mycenaean gold jewellery, it appears unlikely that the moulds were used on any 
significant scale for direct casting of solid-gold relief ornaments. On the other hand, stamping 
sheet gold in stone moulds was done on a large scale, as is evident from the number of sheet-
gold ornaments found on Crete and the Greek mainland. Besides, experiments have shown 
that this practice was technically possible. 
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 It has also become clear that faience objects can be cast in moulds, although the question 
remains whether objects of this material were first taken out of the mould and then heated, or 
if the mould was heated together with its faience filling. Apart from this, it may be asked 
whether faience is a suitable material for the rendering of all the fine details that were 
engraved in some matrices. It also remains to be seen if faience is suitable for use in very 
shallow matrices. 
 Glass can be poured or pressed into stone moulds. This is confirmed by the glass jewellery 
itself, which includes ornaments with a flat backside as well as double-sided ornaments. In the 
latter case, two-piece moulds with pouring channels and pin-holes were used. 
 On what scale the lost-wax technique was used in the Bronze Age Aegean is unknown. 
This is because most of the models made of wax, as well as the terracotta sheathings, are lost. 
With regard to small ornaments, it is obvious that the making of wax or lead models only 
makes sense if the intention is to produce objects of solid gold. After all, it is much easier for 
glass and faience to be shaped directly in the moulds, without using models. Since hardly any 
solid-cast gold relief ornaments have been found, and because this metal can be directly 
poured into a stone mould, its is likely that the moulds were not used for the manufacture of 
model relief ornaments to be used in the lost wax technique, even though this is technically 
possible. 
 Based on their external characteristics, the moulds can be divided into three categories: (1) 
moulds without pouring channels and pin-holes; (2) moulds with pouring channels and/or pin-
holes; (3) ‘combination’ moulds. The first category is the best represented, with seventeen 
examples. They were intended for the manufacture of one-sided relief ornaments with flat 
backsides, as well as for double relief ornaments of gold sheet. The second category consists 
of seven moulds. They were used for casting double-sided relief ornaments with the help of a 
counter mould, or for casting one-sided relief ornaments; in the latter case, the moulds were 
covered with a slab-like stone. The third category is represented by four moulds. Their 
external characteristics (for example, the presence of matrices with and without pouring 
channels) show that they were intended for making various types of jewellery while 
employing different techniques. In the case of Berlin mould 2, the presence of traces of gold 
and faience (or glass) indicates the use of different techniques, as gold sheet was formed in 
matrices using a technique different from that used for the other two materials. In addition, 
this mould demonstrates the multiple function of matrices: both gold and faience (or glass) are 
attested in one and the same matrix (motif 3). 
 
Motifs 
Chapter 5 concentrates on the matrices that were carved into the moulds, in so far as they 
represent recognizable motifs. The functions of the matrices as well as the style and 
iconography of the motifs are discussed. The chapter concludes with paragraphs discussing 
‘pseudo-granulation’, which is found on eleven moulds, and the number of matrices per 
mould and how much of the available surfaces they occupied. 
 As for ‘pseudo-granulation’, this phenomenon actually manifests itself in a series of 
cavities (actually, drill marks) in some of the matrices of a number of moulds. The cavities 
produced imitation-granules in gold sheet or glass. ‘Pseudo-granulation’ can already been 
seen on some early relief beads from Crete (MM I-II and LM IA). In mainland Greece, it first 
appears in LH IIB, to become popular on relief beads and pendants and their moulds in the 
time of the Mycenaean palaces (LH IIIA-B). ‘Pseudo-granulation’ is also attested on 
contemporary ornaments and moulds from Crete (LM IIIA-B). 
 The view that the empty spaces seen on a number of moulds, and the presence of sketch 
lines indicate that these moulds were not completely finished, is incorrect. Presumably, the 
moulds were not carved with matrices once, but at different times, as the need arose. There  
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may be a connection between the orders a mould-cutter was given, the demand for jewellery 
with particular motifs, and the degree to which the matrices were subject to wear and tear. 
 
Chronology 
Chapter 6 attempts to date the moulds and to put them in chronological order. In the 
iconography of the Bronze Age Aegean, motifs usually existed for a long time, and the find 
contexts of relief ornaments are often only dated within wide margins. However, it is possible 
to trace the stylistic development of the argonaut and the so-called curling leaf, two motifs 
that occur frequently on the moulds. In addition, the presence of shallow channels for thread 
holes on moulds provides dating information. On the other hand, the presence or absence of 
pouring channels is not helpful for dating. 
 Seven of the twenty-eight moulds have a well-dated find context. On Crete, the find 
contexts range from MM III-LM IA to LM III, i.e. from the Early Palace period to the 
advanced Late Bronze Age. The find contexts of moulds from mainland Greece belong to the 
Late Bronze Age, ranging from LH IIIB middle to the LH IIIB/IIIC transition. 
 Of the twenty-one other moulds thirteen are usually dated in the literature to LM/LH II-
III, in most cases without any discussion. The chronology of all these moulds is discussed 
here, and new dates are proposed. 
 
Workshops and palaces 
Chapter 7 deals with the identification of workshops in which the moulds were produced and 
used. It also discusses the connection between the moulds and the palace authorities. It 
appears that, both on Crete and the Greek mainland, various materials were worked within the 
same workshop. In four of the workshops discussed steatite, the material that was often used 
for making moulds, was found. Allthough there is no direct proof for the production of 
moulds for relief beads, a workshop in Thebes contained a mould halve of steatite for casting 
ring bezels in relief. 
 Eight of the twenty-eight moulds for relief ornaments have a well documented find 
context, usually near a Minoan or Mycenaean palace (Di, Go, Kn 1, Mi, My 3, My 7, Pa, Th). 
Using the criteria formulated by I. Tournavitou, the find context of only one of these moulds 
(Midea) is most probably a jewellery workshop. The Dimini mould, which was found in a 
burnt layer on the floor of a corridor opposite the entrance to a metal workshop, may have 
originally been kept in that workshop. The find context of the other six moulds (Go, Kn 1, My 
3, My 7, Pa, Th) may possibly be identified as a storage room. 
 Fragments of one and probably two moulds (Knossos moulds 3 and 6) are from a funerary 
context. They were probably deposited in their broken state, as cherished objects. 
 The production and use of moulds for relief ornaments were most likely connected to the 
established central authorities in the palaces. This is based on the following arguments: (1) 
Almost all known find places of the moulds are close to palaces; (2) Linear-B tablets record 
craftsmen who apparently were connected to the palaces and worked with materials that were 
used in moulds; (3) The well-dated moulds belong no later than the time of the collapse of the 
palaces and the end of the Linear-B script, at the LH IIIB/IIIC transition; (4) Mycenae mould 
6 bears Linear-B signs, possibly for administrative purposes. 
 
Beginning and end of the production of relief ornaments 
Chapter 8 discusses the first appearance and the disappearance of Aegean relief beads and 
pendants. 
 The bulk of these ornaments dates from LM IIIA-B/LH IIB-IIIB. In this chapter, the 
earlier specimens (down to LM IB/LH IIA) are catalogued and compared with the later ones. 
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 Gold sheet (cast in moulds?) was already used for relief beads on Crete in MM IA (or 
shortly before). Glass was used for producing relief pendants from LM I onwards (or shortly 
before), and faience was used for producing relief beads in moulds in MM II (or shortly 
before). 
 The fifty-five early Cretan relief beads and pendants come from eleven find places. In six 
cases, these ornaments have a funerary context. They represent a rich repertoire of motifs, and 
generally few specimens per motif. At least seven out of the thirteen early motifs that can be 
identified recur in LM III. The same seven motifs are also known from moulds of LM III/LH 
IIB-III. 
 Relief beads and ornaments first appear on the Greek mainland in late MH III-LH I at 
Mycenae. This must be the result of contacts with Crete. Most of the motifs used on the early 
ornaments from the mainland are inspired by earlier or contemporary Minoan ones. There 
seem to be indications that the earliest examples on the mainland were produced there rather 
than imported. 
 From mainland Greece one hundred thirty-one relief beads and at least eight pendants are 
known dating no later than LH IIA. The earliest mould-made relief beads from the mainland 
date to LH I (glass specimens) and MH III-LH I (sheet gold and faience specimens). At least 
one hundred thirty-nine early relief beads and pendants come from nine find places, of which 
seven are located at Mycenae and two at Kakovatos. All find contexts are tombs, with Shaft 
Grave III at Mycenae being the richest. 
 The early relief beads and pendants from the Greek mainland represent a rich repertoire of 
motifs, like those from Crete. Seven out of the twenty motifs are represented by only one 
example, six others by two to five. Eleven out of the twenty motifs recur in LH IIB-III. Seven 
of the motifs are already found on Crete in MM II-LM I. A eighth motif can be seen on 
Knossos mould 1 (MM III-LM IA). 
 
The number of sites in the Aegean where jewellery was found dating from the end of the 
Bronze Age contrasts sharply with that of sites with finds of the preceding period (LM/LH 
IIIA-B). At this time, Aegean sites seem hardly to have access to glass or gold, with the 
notable exception of Perati in east Attica. The number of relief ornaments is also very small, 
as is the variety of motifs. Only in Achaea a relatively large number of relief beads appears to 
have been found in LH IIIC contexts. 
 None of the twenty-eight moulds was found in a LM/LH IIIC context. So they may no 
longer have been made or used after the collapse of the palaces. Most of the recovered mould-
made relief ornaments from this period presumably date to earlier times and are therefore 
heirlooms. Only in Achaea the production of relief beads may have continued somewhat 
longer. 
 
Origin and development of the moulds for relief ornaments 
Chapter 9 takes a closer look at the moulds which are considered by me as the oldest: Sitia 
moulds 1 and 2 (MM II-III), which were intended for making small cult objects. These 
moulds are, in fact, related to Middle Minoan moulds for casting implements. Another early 
mould, from Gournia (LM I), belongs to the same category as those from Sitia, in view of its 
physical characteristics and the motif of its matrice. 
 In this chapter, it is argued that moulds for making relief beads and pendants developed 
out of the early Cretan ones for small cult objects. The link between the two categories is 
Knossos mould 1 (MM III-LM IA). 
 It is unclear if the idea of making relief beads and pendants with the help of moulds was 
already adopted in mainland Greece from Crete at the transition of the Middle to the Late  
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Bronze Age, i.e. the time of the Shaft Graves at Mycenae. The motifs of the relief ornaments 
found on the mainland in MH III-LH IIA largely reflect the highly developed artistic 
repertoire of Crete. 
 It is in LH IIB that the production of relief beads and pendants, of gold, faience and glass, 
really took off on the mainland, at first mainly at Mycenae. The motifs represented by the 
glass ornaments are the same as those of their gold-sheet counterparts. Large-scale production 
of glass relief ornaments belongs to the time of the Mycenaean palaces, and is also 
documented for contemporary Crete (LH/LM IIIA-B). Faience was not much used anymore at 
that time, and was probably superseded by glass. 


