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[bookmark: _Toc40011475]Abstract.

This research will explore the making of Phoenician glass beads through the interpretative theory of New Materialisms which promotes all things a made of matter, therefore all things have agency with intrinsic and extrinsic qualities having cause and effect. The Phoenicians, along with glass beads, are often overlooked regarding technological achievement; under researched and under theorised. Therefore, this research will highlight the skills and knowledge needed for glass bead production and the role the Phoenicians played in realising those skills. The method will involve practical workshop sessions, journals, photographs and a video for analysis. The findings will draw attention to the need for deeper interpretation and appreciation of glass bead production alongside the major role the Phoenicians contributed to the industry. The conclusion supports the need for better understanding of craftspeople of the past through practical engagement of the materials: ‘making matters.’ 
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Introduction.
This research aims to explore the technological and experimental abilities of the ancient Phoenician glass bead makers. This work will collate a record of practical workshop sessions and research around glass and the glass bead production of the Phoenicians through the interpretive lens of the New Materialisms theory (Coole and Frost 2010). The idea for this research came about when the study of Near Eastern civilisations highlighted the Phoenicians as skilled craftspeople, experienced seafarers, and merchant traders (Markoe 2000). However, throughout history it appeared that the Phoenicians had been regarded as pirates and were exploitative of their surroundings when trading goods, having little in the way of skills. Whereas, to be able to produce such intricate glass beads required skills and knowledge of technological methods and practices (Henderson 2013). 
Investigation uncovered the complex method of glass production that developed alongside metallurgy during the Bronze Age (Klein and Lloyd 1992). Sophisticated alchemy seems to be the correct notion of explanation for the processes involved in glass production (Biek and Bayley 1979). With several scholars’ suggestions that the discovery was made by the Phoenicians holding merit (Bostock and Riley 1855). Archaeologically this has not been proven, although there is evidence of glass workshops in the coastal plain of Lebanon, the modern name for Phoenicia (Jennings et al 2008). Glass beads were one of the first items manufactured in glass, in a process known as core-forming (Henderson 2013), whereby a core of clay is formed at the end of a rod and molten glass is wrapped around it to produce a shape (Henderson 2013). The core is removed when the glass has cooled, so forming the required shape. This method of production went on for over a century before the invention of glass blowing (Henderson 2013). This allowed ample time for the process to be perfected and crafted, which can be seen within the archaeological record, as beads are among most if not all assemblages excavated from this time period (Tourtillott 2002).  And yet they are overlooked and somewhat taken for granted: often after excavation they are bagged, labelled, and left on dusty shelves. Therefore, this research hoped to focus on both the Phoenicians and the glass beads they produced, as they appear to be under researched and under theorised. Glass has definite properties that offer interpretive opportunities through the New Materialisms theory widely used within archaeological and anthropological disciplines (Coole and Frost 2010). This theory promotes the agency of matter in both materials used and those who use them as having intrinsic and extrinsic characteristics (Bennett 2010:1-19). Glass, with the properties of dry ingredients which, when heated, produce molten material, and, when cooled produce solid structures, appears to be organised through matter at its essence (Tait 1995:21-22). 
Collating this information lead to this research process taking shape. To gain a greater understanding of the processes of bead production and the abilities of the Phoenician craftspeople, practical methods and techniques needed to be experienced. Only through making and experiencing the agency of the maker and the materials used during making, would some understanding be gained and knowledge instilled (Ingold 2013). This led to practical making sessions which in turn produced detailed journals, photographs and a short video. This written account of this research takes the reader through stages to gain an understanding of the process. The Phoenicians are explained and explored during the literary review regarding their history and how they have been perceived and described in the past. The technological discovery of glass is discussed in the next section with the suggestion of possible production sites. Beads and the bead makers are highlighted, with proposals for their use and those who made them. 
An explanation follows on the New Materialisms theory, through which, this making experiment and research will be interpreted. Ingold (2013) becomes a natural partner to this approach, hence an explanation of his work on the experiences of making is explored. The methodology section explains the processes taken to access and partake in practical workshop sessions, the evidence for which is included in the appendices. The findings and discussion describe the nature of each session individually, highlighting the experiential affects underwent during the process and the production of the evidence for which this researcher was able to experience the agency of matter. The conclusion illuminates the possible implications of the matter of making, promoting potential future interpretations of material culture and the producers of those materials. The outcome of this research hopes to illuminate the importance of glass beads and the Phoenician craftspeople who produced them, with the hope that they no longer remain at the fringes of archaeological interpretation but become an intrinsic part of it going forward.    
 
[bookmark: _Toc40011480]Literature Review on the Phoenicians.
[bookmark: _Hlk31549228]Archaeologists have an extensive range of literature on the Phoenicians which is considered an excellent base for research. Although some titles are outdated, they are nevertheless relevant and give a broad spectrum of historical and archaeological background, providing steppingstones on which to proceed; several are listed here: Herm. G. (1975), Massa. A. (1977), Moscati. S. (1965), Rawlinson. G. (1889). The following will be structured to provide a broad context of the information, specific details and reasoning related to this research from mostly current publications.
Providing an overview is where most titles begin; Aubet (2001) discusses who the Phoenicians were, including details of the general history of Phoenicia. The expansion around the Mediterranean (see fig 1), trade and exchange along with political and religious institutions is explored with chronologies and timelines (Aubet 2001:19). Carpenter (1958) may have been the catalyst for this research as he explores the Phoenicians through the eyes of Homer, in the Iliad and Odyssey.  Woolmer’s titles (2011, 2017) also give a general overview with the establishment of trading networks around the Mediterranean (Woolmer 2011:122).
 

[bookmark: _Toc39920875]Figure 1. Map of Phoenician Network, after www.slideshare.net
Harrison (1985) details how the Phoenicians and others greatly influenced the development of Spain as a nation. As Spain includes coastal islands, the data provides valuable evidence for colonies and the navigation of these ‘steppingstones’ to mainland Spain (Harrison 1985: 42). Two phases of excavation at Huelva explore this colony of southern Spain through material culture remains and interpret the expansion further west (Gonzalez de Canales. et al, 2006, 2009). Holst (2011) sets out a thoroughly researched work written in story form, very easily understood and read as a narrative. Markoe’s (2000) title covers the period from the Late Bronze Age (1550-1200 B.C.) until the Persian period (550-300 B.C.), whereas Quinn (2018) questions the versions of the Phoenician story throughout history.
Bikai (1990) and Schmitz (2001) provide a valuable catalogue of titles and articles, however unfortunately the original publication for the latter is only available to read in French, with no physical copies in print. This review provides valuable data with 35 academic specialists summarising the study of Phoenicians, noting the resurgence of interest at the time. According to the review the title is organised into three sections: sources, introduction to the civilisation and areas of research. Included is a sixty-page bibliography and sixty-four pages of black and white plates: ‘As a tool for students, it will serve a generation’ (Schmitz 2001:636). That may be, but at the present time students are not able to access the title.
Detailed information on colonies around the Mediterranean with contexts of Bronze Age and Iron Age expansions provide an outline of continuous growth and development in Bikai (1989), Negbi (1992), Markoe (2000), Aubet (2001), and Sagona (2008), some backed up with diagrams of variable reasons along with specific examples (Aubet 2001:73). Ancient literary sources are used as evidence for trade negotiations (Aubet 2001:97-143, Holst 2011:51-54, Woolmer 2017:154), looking at commerce (Forster-Muller and Kopetzky 2008:143-157, Woolmer 2011:122-124), ports of trade (Bikai 1989:203-205, Bonanno 1990:209-224, Bell 2016:102), organisation of colonies (Bikai 1989:203-205, Negbi 1992:601, Markoe 2000:6-9, Kourou 2012:33-53, Bell 2016:91-105) and possible reasons for the need to expand from the Levant (Uziel 2011:49-75). Trading partners and those requiring tribute and tolls feature highly in most narratives, along with Biblical references and citations (Bikai 1989:203, Aubet 2001: 94-132, Quinn 2018:3-24). Seafaring and exploration of the Mediterranean are discussed in all literature with sea currents and navigation, and weather patterns prominent in the story (Aubet 2001:160-193, Smith and Le Roux 2013:319-331).
Glass is not mentioned as one of the many traded goods in several publications (Negbi 1992, Aubet 2001, Holst 2011, Bell 2016, Quinn 2018) although Aubet (2011:374-377) provides one definite link to possible glass production which is the radiometric data tables including the composite of ‘carbon’, a compound of glass, providing data for sites across the Mediterranean in which beads may have been produced. Ibiza appears to have been a particularly important trade centre with evidence for glass paste or faience work and finds of Phoenician glass face beads (Harrison 1985:88-89). As is often the case, the material culture is portrayed as ‘art’, which is an understandable approach as most is decorative but, noteworthy of observation is the vast array of analysis that can also bring detail and data just as relevant as aesthetics. Production techniques and sources of materials are highlighted (Markoe 2000:143-169, Woolmer 2011:124, Woolmer 2017:153). Classical writers are cited for glass manufacture evidenced in the literature (Markoe 2000:143-169, Woolmer 2011:124). The point made by Woolmer (2017:153) starts with a broad statement of how this commodity (glass), ‘was highly lauded and highly prized in antiquity’. Strabo and Pliny are mentioned, with the suggestion that Pliny was wrong to propose that the invention of glass was made by the Phoenicians, but making the point that Pliny was right to associate the long history of glassmaking within Phoenicia, giving the Amarna letters and the Report of Wenamun as his evidence (Woolmer 2017:154). The Amarna letters are mentioned by several authors as evidence for traded goods which included glass, as is the Report of Wenamun (Markoe 2000:157, Aubet 2001:134, Forstner-Muller and Kopetzky 2008:154).
Beads are placed with trinkets and amulets made for specific markets with an amalgamation of ideas from various cultures. However, the tone that threads through some of these publications appears somewhat dismissive, for example Markoe comments: ’The very best of Phoenician faience and glass work was admirably done, the bulk however, was careless hackwork produced to satisfy popular market demand’(2000:158). No citation is used to back up this remark and one might deduce that no practical experience or craftmanship can be attributed to the author. Woolmer states of Phoenician glass beads as being ‘paste apotropaic pendants’, going further with: ‘ As these amulets were typically made by unskilled or trainee craftsmen, they tended to be cheap low quality items that were easy to mass produce’ (2017:156); again can we deduce from this that the author may not have had practical knowledge or experience. Harrison comments along similar lines when discussing the small material finds of Iberia: ‘imports into the interior seem to be of little worth…Those that did reach Iberian customers were all small inconsequential luxuries: glass beads, seal stones, small jewels, or a few amphoras of wine’ (1985:89).
This tone of dismissiveness towards the Phoenicians that appears to thread through most of the literature has been the catalyst for this research. As Carpenter (1958:36-37) stated about the poems of Homer, ‘Greeks listened to these poems as historical truth’. In the Iliad Phoenician technological accomplishment is portrayed, in the Odyssey however, they were viewed as ‘poly-paipaloi of many tricks - not craftsmen but crafty men’ (Carpenter 1958:36). The ‘age of heroes’ was believed as history, giving the basis for early exploration of the Phoenicians, whereas in fact the dating is questionable; nevertheless a lasting legacy remains with regard to western notions of antiquity which stretches to the present day: ‘extreme examples; but they are indicative of the hold which ingrained beliefs exert, and they explain the incredulity and resentment’ (Carpenter 1958:37).
Regarding his publication, Holst expresses: ‘the approach used here is to simply present the exploration of each event that has been best supported by all available historical, archaeological and scientific data’ (2011: v) Within this he situates the rise of the Phoenician civilisation as continuous through the so called ‘dark age’ observed before classical Greece and Rome arrived, suggesting the fact that the Phoenicians did not appear to have erected any monumental structures or vast stelae written about themselves, as reasoning that they have been overlooked by scholars of history (Holst 2011:v1). The apparent bias attributed against the Phoenicians, stemming from the Nineteenth and Twentieth centuries up until the current era, he highlights with an extensive bibliography (Holst 2011:345-354). Markoe sets out the arguments of contradiction that have been associated with the Phoenicians, those of celebration (scribes, seafarers, explorers, engineers and artisans) and abhorrence (unscrupulous, profiteers, cheaters, dishonest and devious) (2000:10). Some narratives speak in contemplation of the limited recorded evidence ‘It is supremely ironic that the very people responsible for transmitting the alphabet to the West should have left so little in the way of a written legacy’ (Markoe 2000:11). Some textual information has been documented on grave markers or stelae and cargo and merchants’ itinerary documents (Holst 2011:56). Quinn provides poor preservation or destruction along with the lack of monumental architecture and comprehensive models of domestic architecture which have remained unexcavated as rationale, as well as ports and city states appearing similar but with no consistent design (Quinn 2018:71).
[bookmark: _Hlk33613107]Scrutinising how and why the Phoenicians have been interpreted, using entanglements, nationalism, ethnicity and propaganda, Quinn (2018:24) argues that this history is not a true representation of the past but, ‘a product of the scholarly and political ideologies’ of the past (2018:24). Identity is a pivotal role in how history and archaeology have included or excluded information regarding religious belief, national identity and colonialism (Aubet 2001:99, Quinn 2018:3-24). However, a valid point is made by Aubet: on the difficulty of being able to ‘reconstruct the exchange mechanisms of the ancient world’ when written documentation in not available from that ancient source first-hand (Aubet 2001:99).
Holst’s work allows us to glimpse the trading networks with which the Phoenicians had established considerable wealth and prestige (2011:51). Their ability to assimilate new and varied cultural traits and beliefs into their own, at the same time remaining true to their beliefs, is emphasised (2011:52). This apparent empathy allowed them to become successful merchants and traders enabling their expanse throughout the Mediterranean world and beyond; at the same time, they appeared to have valued privacy, as the lack of monumental and ornate textual construction may suggest (2011: 51-54). These observations are in stark contrast to most publications, where details were omitted or simply unknown (Holst 2011:56). Material culture remains provide limited cultural markers, while being multi-cultural and ‘entangled’ in style (Quinn 2018:85). Aubet suggests:

‘The distribution and characteristics of the objects that are studied in archaeology are merely the end products of complex systems of production and exchange, and in assessing them it is very often an ‘impressionist’ view of the spread of trade that predominates’.
                                                                                   (Aubet 2001:99).
Technological and cultural exchange appear to be the main advantage, enabling prosperity and exploration, Quinn (2018:85) suggests ‘Borrowings went in both directions.’ Whereas this research specifies glass and agency, throughout it the reasoning has been to highlight the ability and will power of the Phoenicians, whatever name they went by or identified as, to persist, assimilate and synthesise through a period in history of substantial change and turmoil (Holst 2011:51-54). They are worthy of multinational reconsideration regarding material culture, settlement, trade and colonisation, seafaring and technology, for their vision and bloody mindedness.
‘They created a variety of interlocking worlds based on a range of connections, which also interacted to varying degrees with the ideas and identities of others, and challenged traditional connections between religion, commerce, culture and imperialism’
                                                                                    (Quinn 2018:131)
It has become apparent during this research that the Phoenicians are portrayed as either plausible (positive) or as buccaneering (negative) in academic literature (Carpenter 1958:36, Markoe 2000:10). The name by which they have come to be known was ‘given’ to them by the Greeks (Quinn 2018:25). The fact that it was beneficial, if not essential, that the Phoenicians had the ability to assimilate and transform all aspects of their world should be revisited, crafts such as glass making re assessed and catalogued. Phoenician craftmanship and skill needed time to be learnt with knowledge and practice; they were not the unskilled and crude copiers for profit that have previously been portrayed. Throughout most publications there are no exact descriptions of their expertise and knowledge explained, just the presumption that they had them. They appear to show greater understanding of the skills needed to negotiate their surroundings, their wealth and their wellbeing than is currently expressed in academia. This research hopes to highlight these abilities, along with allowing us to glimpse the trading networks with which the Phoenicians had established considerable wealth and prestige.


[bookmark: _Toc38793922][bookmark: _Toc40011481]Glass Development and Production.
Considerable debate surrounds the discovery of glass, by whom and in which region (Oppenheim 1973: 259-266, Grose 1989:82, Tait 1995:8, Nicholson 2000:195, Henderson 2013:80). Pliny’s The Natural History suggests the Phoenicians (Bostock and Riley 1855) and Strabo eludes to this in his Geography (Jones 1932), but one of the earliest accounts is given in Perrot and Chipiez 1885 ‘Histoire de l’art dans l’antiquite: Egypte, Assyrie, Perse, Asie Mineure, Grece, Etrurie, Rome (Band 3): Phenice-Cypre published in French. Glass appears to have developed simultaneously around the globe during the Bronze Age, around 3000 BCE (Klein and Lloyd 1984, Tait 1995, Nicholson 2000:195-224, Shortland 2009, Rasmussen 2012, Henderson 2013:8) as an extension to early faience and glaze production (Peltenburg 1971:6-12, 1987:5-29, Biek and Bayley 1979:1-25). The main ingredients being sand, (a silica), an alkali like lime, and soda or potash (Klein and Lloyd 1992:10, Stern and Schick-Nolte 1994:19, Tait 1995:8, Henderson 2000:195-224, 2013:8).
Production site suggestions include Cyprus, the Egyptian Delta and Phoenician coastal plain, along with Carthage, as discussed by Bonanno (1990:209-224), Markoe (2000:157-158), Sagona (2008:631-655) and Gonzalez de Canales et al (2009:13-29). Tyre and the city states of Byblos and Sidon are also described as manufacturing centres (Jennings et al 2008:219-239, Woolmer 2011:122-124, 2017:154). Shortland states: ‘The earliest surviving glassmaking workshop is a subject of debate since archaeological evidence for glass production is rare and often equivocal’ (2009:1). Woolmer highlights the properties of the southern coastal sand of Phoenicia and the quality of glass (2011:124) and Stern and Schick-Nolte suggest the mouth of the Belus River in southern Phoenicia as having ‘glass making sands’ (1994:19).
During manufacture the mixture is heated and becomes malleable and soft allowing for the formation of an array of shapes and sizes, which when cool, creates glass (Grose 1984:9). Clay tablets with cuneiform text found at Nineveh in the library of King Assurbanipal (668-627 B.C) preserve recipes for making and colouring a vitreous material, probably ‘glass’ (Stern and Schick-Nolte 1994:19); another found in Mesopotamia in Middle Babylonian text gives recipes for ‘Assyrian and Akkadian’ red-stone glass (Caubet 2008:421).
Glass forms without the crystalline internal structure normally associated with a solid, and retains the random molecular structure of a liquid, which allows it to remain clear or transparent (Klein and Lloyd 1992:10). It also has an unusual feature; as it changes from a solid into a liquid it does not flow, like metal, but progressively softens as the temperature rises, going through varying stages of malleability, until becoming a ‘sticky syrup’ (Klein and Lloyd 1992:10). Biek and Bayley suggest: ‘we need to recognise glass as a state, rather than a material’ (1979:1), commenting further with.
‘glass combines some of the attributes of solids, liquids and solutions and its peculiar behaviour, within wide limits, is not determined specifically by its constitution. In that sense its physics is more important that its chemistry’
                                                                              (Biek and Bayley 1979:1)
At each stage, the substance can be manipulated into forms and shapes that are retained when cooled. Henderson states that most of this ‘early raw glass was then made into beads’ (2013:8); examples of these are illustrated in Stern and Schick-Nolte (1994:156-157).
Although glass contains the same basic ingredients, there are various chemical compositions which exhibit differential physical properties, giving glass various applications, with chemical additives used to create coloured or opaque varieties (Tait 1995:21-22, Nicholson and Henderson 2000:195-224, Henderson 2013:83-126). Henderson acknowledges that the Phoenicians used ‘natron glass during the Middle Eastern Iron Age’ (2013:94,351).
‘The first glassmakers were motivated to create decorative objects, possibly to simulate gems and semiprecious stones, using sintered bodies of silica and desert soda (natron) with appropriate colorants, such as copper, manganese, and iron salts.’      (Kurkjian and Prindle 1998:797).
[image: ]The skills and industry which developed allowed for raw glass in the shape of ingots (see fig 2) to be traded around the Mediterranean, which in turn could be manufactured into products in local furnaces, such as beads imitating precious and semi-precious stones (Tait 1995:21-61, Pulak 2008:313-315).Figure 2. Glass Ingots from the Uluburun Shipwreck, after www.sideplayer.com 

           
Henderson explores the earliest appearance of glass during c. 2500 B.C. evidenced from archaeological sites (2013:133) providing the following comment.
‘…it was not for another 1,000 years or so that large volumes of raw glass and greater quantities of glass objects, including the first (Late Bronze Age) core-formed vessels were produced. Therefore, there was a period of c.1000 years during which only small quantities of glass were made’
                                                                                       (Henderson 2013:9).
This is the time the Phoenicians became actively involved in the trade and manufacture of glass, ‘their characteristic stratified glass eye beads’ are found all over the Mediterranean world (Henderson 2013:359). Grose provides several detailed descriptions and photographs of provenanced Phoenician examples (1989:88-92) similar illustrations are found in Stern and Schick-Nolte (1994:180-201).
[image: A core drying on top of a furnace]This core-forming technique has been suggested as an extension to early faience practice (Nicholson and Peltenburg 2000:181-191).Developed in the Bronze Age the procedure involves building up a core of clay, sand and dung (see figure 3) round the end of a metal rod and modelling it to the required size of the interior of the bead or vessel (Grose 1992:10, Tait 1991:243).Figure 3. Clay Core Vessel, after www.theglassmakers.co.uk 



[image: Glass is wound onto the core]This core is then ‘dipped’ into the molten glass or the mixture is ‘trailed’ over the core (Grose 1992:10) having been melted to the correct temperature in the furnace. The technique for making beads has since been referred to as ‘rod-forming’ to distinguish it from the thicker cores used for vessel making (Tait 1991:243).Figure 4. Trailed mixture, after www.theglassmakers.co.uk 



When the required shape and depth of glass is achieved it can then be
‘marvered’ on a flat stone surface for shaping or to attain smoothness (Grose 1992:10). Marver is the process of rolling or pressing the heated soft glass (Tait 1991:245). Decoration may be added by ‘blobbing, casting, combing, flashing, mould pressing and tooling’ along with various other methods (Tait 1991:242-247). The next stage requires gradual cooling to avoid cracking and fracturing of the glass (Tait 1991:10), called ‘annealing’ it allows all the parts to cool at a uniform rate within a side chamber of the furnace called a ‘lehr’ (Grose 1992:242). Finally, the rod is removed when completely cooled and using an instrument with a hook at the end, the remains of the core are scraped out and broken up (Tait 1991:215).

Another technique used during this early time was the ‘lost wax’ (cire perdue) method of casting, filling a mould with molten glass or placing powdered glass mixture within a mould and heating it in the kiln until fluid (Grose 1992:10-11). Marvering and annealing used to complete the process as with core forming.  This research, while acknowledging varied production techniques, will be focusing on the ‘core-formed’ method of bead production utilised by the Phoenicians (Grose 1992:10).


[bookmark: _Toc40011482]Beads and the Bead Makers.
Beads have been made all around the world since they first appeared over 40,000 years ago (Coles and Budwig 1990:16). Used to express social status (Coles and Budwig 1990:18), for religious beliefs and customs (Tourtillott 2001:5) and traded as currency (Coles and Budwig 1990:18).
[image: ]Archaeological finds of beads occur across the world made from various materials (see fig 4) such as shell, stone, bone, metal and glass, and many more substances (Tourtillott 2002:5).Figure 5. Various Bead Types from Archaeological Sites, after www.internestones.com  


Being some of the most ancient and widespread of human ornamentation (Sciama 1998:3) beads formed a large part of early traded goods whether used as gift exchange, tokens of identity or personal adornment (Sciama 1998:1-45). How they were displayed - on strings within clothing or as jewellery was often associated with cultural meaning, and those of that culture would be aware of the messages being advertised (Sciama 1998:15-18). There is general debate around gender, the issue of who produced and worked beads in the past, has been viewed through ethnographical studies along with archaeological evidence (Sciama 1998:5-7). Sciama and Eicher’s edited 1998 title; Beads and Bead Makers: Gender, Material Culture and Meaning provides a collection of debates around the subject.
A study carried out in the early part of the twentieth century by Horace. C. Beck (1928) provides us with a uniform description of beads and pendants from archaeological excavations around the globe at that time. Providing detailed diagrams and drawings along with definitions and technique analysis of the varied materials used along with glass beads, this work proved invaluable for this research (Beck 1928:59-71).
Callmer’s classification of Scandinavian beads provided additional ideas on glass beads, but the scope of the study only included the Viking era (1977).
Glass trade beads are examined in Sprague and Bowers study of chronological markers he notes: ‘There has been a profound lack of appreciation of what is in reality a large series of complex manufacturing techniques that vary with time and geography’ (1985:87), describing the near impossible task of an ‘established format’ of bead descriptions (Spargue and Bowers 1985:87).
For the purpose of this research the focus will be on the glass beads produced by the Phoenicians, however what we have in archaeological excavations are numerous bead examples not always attributed to Phoenician craftmanship, similar in appearance with analytical processes giving limited results (Bonneau et al 2014:35-46).
There is a ‘glass-making’ area partially excavated on the island site of Tyre in Phoenicia (Jennings et-al 2001:219-239) with little in the way of physical evidence of bead production, however there is comment by Mukaddasi, an author of 985 A.D who wrote; ‘From Tyre come sugar, glass beads and glass vessel, both cut and blown’ as well as  the acknowledgement of an earlier period of production (Jennings et-al 2001:235).
An excavation at Amarna in Egypt of a building complex originally identified by C.L. Woolley in 1922 has discovered the site of ‘a bead workshop’
(Hodgkinson 2015:279). The site revisited during 2014 with a month-long excavation on behalf of the Amarna Project, discovered a glass workshop where previously was said to be a house and courtyard (Hodgkinson 2015:279-281). Not only that, there were no less than 92 glass beads whole and broken, faience moulds with 328 faience beads and over 300 fragments of glass from bead production (Hodgkinson 2015:282) (for a selection of finds see fig 5).
[image: M50_finds_2]
[bookmark: _Toc39920880]Figure 6. Glass fragments and rods, beads and amulets in glass, faience and agate, after Hodgkinson 2017.

This site is significant as there is some debate around the beginning of glass bead production in Egypt at this time (Peltenburg 1987:19) and whether in fact the technology was borrowed from the Levant / Mesopotamian regions
(Peltenburg 1971:11), whether the glass was imported from these regions
(Peltenburg 1987:6) and if the craftsmen were also encouraged to relocate to Egypt (Peltenburg 1971:11).
Glass beads have subtle differences based on how they were made, a classification system for field archaeologists was published in 2012 (Kidd and Kidd 2012 :39-61), for use on site. This is a valuable resource, however it is a large document, when it is available in a similar format to the Munsell field workbook it will form a great addition to archaeologists’ toolkit.  
All the above information requires a concept through which it can be explored, together with the research methodology, an explanation of the theory applied follows. 















[bookmark: _Toc40011483]Theoretical Approach. 
This research aims to explore the ‘matter’ of Phoenician core formed glass beads engaging with the New Materialisms theory used widely within the archaeological and anthropological disciplines (Coole and Frost 2010). New Materialisms is not in fact a new approach, materialities have always played an important part in archaeological and anthropological analysis
(Shanks and Tilley 1992, Johnson 1999, Meskell 2005, Trigger 2007, Drazin and Kuchler 2015, Fowler and Harris 2015, Tilley et al 2017) as artefact assemblages and finds have long been used as interpretation of the people of the past (Coole and Frost 2010:5). The ‘new’ derives from the way materials are approached, with the emphasis on the matter from which materials are constructed, and how humanity, along with things, are  composed of that same matter (Witmore.2014:203); consequently the matter and user both have agency (Coole and Frost 2010:10).
Agency is the form of interaction and cause and effect of all things whether animate or inanimate (Bennett 2010:3, Harris and Cipolla 2017:38-39). In meaning, all things are ‘actants’ (Knappett 2010:85), and whether this agency is recognised as such for inanimate objects as it is for animate has been discussed at length (Kopytoff 1986, Boivin 2010, Barad 2010, 2019,  Robb 2010, Drazin and Kuchler 2015 and Garber 2019). However, this approach within an archaeological context is receiving more consideration as the modern world pays attention to the plight of humanity with regard to climate change and the threat of the transformation’s humankind has imposed on the world (Boivin 2010 :181-225).  Sometimes overlooked is the dynamism of the mutual conditions of living in the same landscape and subject to the same flows of energy (Fowler and Harris 2015:147, Cipolla 2018:60). In a straightforward approach, agency consists of two manners, intrinsic and extrinsic (Bennett 2010:1-19).
· Intrinsic agency denotes actions that belong naturally to an object or organism, they are inherent and essential and form a basic part of the characteristics of the subject. (Boivin 2010:23-29).
· Extrinsic agency denotes an external or exterior action which acts upon the essential natural characteristics of the subject. (Boivin 2010:23-29).
Barad suggests ‘Agency is not an attribute whatsoever- it is ‘doing / being’ in its intra-activity. Agency is the enactment of iterative changes to particular practices through the dynamics of intra-activity’ (2003:827), which is essentially saying that repeating a process and generating a sequence of outcomes results in gaining an understanding of the sequences needed to achieve an end product and an awareness of things essential to that product Malafouris 2013:209-227). This idea that objects and matter are subject to humanities actions is dropped (Garber 2019:11) and the realisation that each is equal and inseparable of their interactions, each having individual agency is recognised (Ingold 2007:52, Barad 2007:132-185). Things made and being made, used and being used, act upon and interact alongside those wishing to accomplish a creation (Appadurai 1986:5).  It is worth pointing out that not all people are drawn to the interaction of making, and therefore there may be need for caution during interpretation, as the desire to create may be mistaken for the need produce (Gell 1992:57). There is also a train of thought that suggests that making quite often incorporates a level of culturalism, when specifics learnt from outside influences are combined and used to enhance already specialised items (Kopytoff 1986:67).
Making things appears to lend itself to this approach, hence the reason this research is utilising this methodology. Being given instructions and information are part of the process of making; if further knowledge is to be gained, experimentation, observation and a sense of sound and contact are necessities (Ingold 2013:1). The process of making is knowing: you learn and know as you go along and movement is gaining knowledge; knowing by means of movement has the intention that movement means knowing and is the process of following, so as your skills grow they become part of you (Ingold 2013:1). Humanity, rather than imposing creative interventions on the world, plays its part in creative transformations by ‘belonging within it’ (Ingold 2007:52). Learning by using the realities that surround the environment you dwell in, and being led by the flows and movement of those details (van der Leeuw 2008:217-247, Ingold 2013:18) induces responses and fluidities allowing a focus on those materials and how they matter, not just as things or artefacts (Ingold 2013:19). Making is a procession along a path which with every step grows from the one before: ‘making is a journey; the maker the journeyman’ (Ingold 2013:45). The path taken can be traced for others to follow, transferring a predecessor’s knowledge and understanding to the future; this ‘education of attention’ is the telling and responding allowing making to take place (Ingold 2013:110-111). This is the ‘intra-activity’ Barad (2007:150) was talking about, the cause and effect, and this will be the main focus of this research, neither pure cause or pure effect but part of an open-ended becoming (Barad 2007:50). This intrinsic and extrinsic nature of this theory, and glass beads being made of materials (dry ingredients mixed and heated into molten malleable mixtures, shaped and worked, kilned and cooled into solids) (Tait 1995:8) which respond to making, lends itself to this study of how the material agency can affect the outcome of production, even though there may be preconceived notions of the outcome.
Another point to consider when regarding the excavation of artefacts, especially beads, are the excavation record sheets. Not only recording the evidence in text, but the expectation of the recorder giving a framework to place an artefact within, which may not allow for creative thinking and interpretation other than ticking boxes (Yarrow 2010:121-123). Social distinctions and presumptions are ‘projected onto the world’ (Yarrow 2010:124) through various forms of material culture, which in turn is converted in line with the ideas and identities of those who consume and appropriate it. The filling in of context sheets can be an actant on the interpretation of the site, artefacts and excavation (Yarrow 2010:124). In the same way, Ingold (2007:52) suggests the need to focus on diverse kinds of matter, that shape and mould social lives. That same agency can be projected onto artefacts at the recording stage, precisely because the sheet exhibits agency over the recorder, and, as individuals rarely record in the same way, interpretations can be varied leading to ‘artefacts becoming a principal part of the site or just another item to record, label and bag’ (Yarrow 2010:125). This also forms part of this research as time after time beads are often overlooked and forgotten about after excavations (Spargue 1985:87). That being the case this research will undertake, through this theoretical approach, to renew the relationship with these beads. This focus is on Phoenician glass beads, but ultimately the entire ancient glass bead collections may well benefit from the findings. 
















[bookmark: _Toc40011484]Methodology.
Drawing on the Phoenician’s ability to master and contribute to the technical processes of manufacturing glass (Gonzales de Canales et al 2006:13-29), in particular beads (Ilan et al 1993:230-234), along with the evidence of manufacturing techniques of glass beads and finds collated from around the Mediterranean region (Negbi 1992:599-615, Gonzales de Canales et al 2009:1-20), this research will contain an amount of physical exploration, in the form of bead making, as close as possible to the original core forming technique (Nicholson 2000). This will be interpreted with the New Materialisms theory (Coole and Frost 2010), of everything being made of the same ‘matter’ (Barad 2003), which has intrinsic and extrinsic properties (Bennett 2010:1-19); making glass beads lends itself to this approach through the physical processes that occur during glass bead production (Grose 1992).
Researching the Phoenicians brought to light the lack of acknowledgement in research about their bead making (Grose 1992:10). A lot of assumptions have been made regarding their ability to reproduce items and learn from other cultures, especially in respect to beads.  Their skills and expertise have been disregarded (Harrison 1985), with labels such as ‘pirates of the sea’ (Carpenter 1958) recorded in academia, rather than their expertise and enterprise. The profit they acquired is often focused upon (Holst 2011) rather than their abilities. The facts remain that this ability to assimilate technical frameworks, refine crafts, develop production to theirs as well as other’s tastes, then trade those goods through seafaring, along the way gaining new knowledge and skills, made them wealthy and some of the first entrepreneurs of their day (Markoe 2000).
Initially they are thought to have invented glass production (Jones 1932). However, this is debated as both the Egyptian’s and the Mesopotamian’s have also been credited with the initial expertise (Peltenburg 1987:6). This debate is ongoing, and yes, it is plausible that Pliny’s account of Phoenician sailors accidently making glass while building a fire on a beach is true, as the beach in question contains some of the best quality sand for glass production (Woolmer 2011:124). However, it is also plausible that glass making developed within the Mesopotamian region (another region with plentiful sand) and transferred to the Levant (Bonnano 1990); the same can be said of Egypt (Nicholson 2000). Whatever the case, only if and/or when new archaeological evidence comes to light may this debate be resolved. The point stands that Phoenician craftspeople perfected glass making techniques (Shortland 2007), and whether they or the glass they produced was transferred across the Mediterranean, they became perfecters of that craft.  
That being the case the spark was lit; examples and museums logs were consulted for pictorial evidence relating to the Phoenician’s glass products. 




[image: ][image: ]A face bead appeared to be most representative of their work along, with eye beads (Henderson 2013:359). These face beads are often referred to as ‘pendants’ and ‘trinkets’ they are nevertheless a bead. (See figs 7 & 8).How these beads were produced proved a lengthy exploration of scientific and technological research, referring to publications such as Biek and Bayley (1979:1). Reading a vast number of articles, documents and texts eventually lead to the production technique of glass beads named as ‘core forming’ (Henderson 2013:9). Figure 8. Phoenician Eye Bead, after www.bonhams.com 
Figure 7. Phoenician Face Bead, after www.ininmg.com 


Together with researching the properties of glass (Kurkjian et al 1998:795-813), the technique for producing glass beads (Jennings et al 2001:219-239) and a possible theory that seemed appropriate to the task (Coole and Frost 2010) I investigated potential ways to experience those techniques and/or produce glass beads. All the information was collated, and a way forward was devised which included sourcing a practical means of producing a glass bead through a method that was the main production technique for over 1,000 years, until the development of glass blowing (Henderson 2013:9).
Internet searches brought up a few suggestions of establishments where it was possible to experience glass making, but most promoted glass blowing or stained-glass tuition. Of those that did offer bead making, one sounded suitable, a residential organisation which offered sessions arranged throughout the week, tutorials and much more. On further investigation it turned out to be the Corning Museum of Glass situated in New York, North America. Places were available but at a much higher cost than was affordable, and including the travel and associated items, proved out of reach even with a university bursary. This was disappointing, so possible options closer to home were approached next. 
It was during this research that the realisation of what was known as ‘core forming’ is in modern terms called ‘lampworking’ (Adams 2005). This information opened research of a vast and popular industry around the world. Initial naivety on the part of this researcher, had led to expectations of ancient core forming techniques still being practised. However, this highlighted the modern progression that glass production, with beads in particular, had made, with new techniques being accessible to all and within affordable boundaries (Jenkins 2004, Adams 2005, and Alden 2008). With this new information it appeared that experiencing making glass beads was achievable. New searches highlighted several small craft workshops with those promoting ‘lampworking’ presiding in England, one of which was the National Glass Centre within the grounds of the University of Sunderland. Further investigation revealed that classes were available and affordable, Sunderland was on a National Express coach route and a Travel Lodge was within walking distance of the centre. All were booked, with the additional assistance of a university bursary, and I set out with notebook and camera, unsure of what to expect but enthusiastic to gain the experience. (see Appendix 3 Journal 1 for a full account of the workshop).
Returning with 7 beads and thinking these provided enough data for use in the interpretation of this research, a chance television programme highlighted another opportunity. Alastair Sooke’s documentary series on BBC Four; ‘Treasures of Ancient Egypt: The Birth of Art’ (2014) was on the BBC I-player , and it was the second episode ‘The Golden Age’ that among other things concentrated on glass, specifically the ‘Amarna Fish’, discussing the skill and technical ability needed to produce such an object. The fish was then recreated by Mark Taylor of The Glass Makers, who recreates not only glass artefacts for the television and film industry, but also takes part in reconstructions of kilns, mainly in Germany, hoping to recreate the conditions the ancient craftspeople worked with. The technique of core forming was simply displayed through the visual media of television. I therefore contacted The Glass Makers with an enquiry about being able to produce a replica of a Phoenician face bead, of which an image was included in the correspondence. Although interested in this research project it was pointed out that beads were not their expertise, but they knew an expert in this field providing contact details. 
Subsequently I contacted Mike Poole of Tillerman Beads, who is a glass bead specialist, also producing replica items for television and film industry and an avid promoter of the importance of glass beads concurrent with this research intention. This was a chance to work with a skilled practitioner for whom making beads was a way of life. Enquiries led to a one to one session of tuition, although his busy schedule of seminars, museum displays, and trade fairs meant a two month wait. As it was personal tuition the fees were acceptable and as before a bursary was successfully applied for through the university towards the cost.
This session was going to be slightly different from the first, in which only handwritten notes were feasible as taking photographs while holding molten glass was not an option. An additional person would provide support in the form of recording notes, taking photographs and producing a short video for later analysis. Subsequently, this session turned into a weekend away with B and B accommodation as the town it was situated in, Todmorden in West Yorkshire was not on a coach route. (see Appendix 4 Journal 2 for a full account of the workshop).
After taking part in these practical sessions it became apparent that both the initial glass production techniques from raw materials and the ability to experience those techniques would be unpractical regarding this research, for the following reasons: 
1. This would require a far greater scientific investigation and knowledge.
1. The ability to carry out this investigation thoroughly was both unaffordable, and unnecessary as beads remain the subject of this research.
1. The glass beads produced in the second session were made of glass rods manufactured in Murano Italy, following an ancient recipe handed down through the generations (www.mademuranoglass.com).

The practical data collected from both sessions was collated, both sessions produced a handwritten journal detailing events, emotions and perceptions with physical experiences, and diagrams Appendix 3 and 4, with session two producing photographs and a short video 
 (Link: https://youtu.be/7lRrjOhCA48 ) . Session one produced 7 handmade glass beads along with offcuts of glass, the by-products of making (see Appendix 1). Session two produced 14 handmade glass beads (see Appendix 2) with 2 attempted replica Phoenician beads (see Appendix 2, plates 1 and 4). A more detailed account of selected beads will be included within the findings and discussion section. 
  
[bookmark: _Toc40011485]Findings and Discussion. 
The New Materialisms approach had initially posed more questions than answers: how was this research going to benefit from using this approach? How should that approach be implemented, and would it lead to a deeper understanding of the Phoenicians and craftspeople of the past? And would a greater appreciation of glass beads be provided? 
In Making (2013:1), Ingold had suggested that through being given directions and information, alongside using our senses, we were more likely to gain knowledge than if just carrying out a set of instructions. He also put forward that we learn and know as we go through life; what we learn develops and extends who we are (2013:1). This was exactly what this research had achieved: ‘making’ beads had become a part of this researcher. The perceptions of movement and flow, body gestures, feel and touch had provided a focus on the materials and ingredients used in producing glass beads, therefore the matter of interpretation of these beads suddenly made sense. 
In discussing these findings each session will be approached separately, as experience and interpretation provided individual and differing encounters for this researcher. Journals providing an account of each session appear in the appendices along with colour photographs of all the beads and waste products.  In addition, a short video of stills from the second session is included, which draws attention to the physical processes experienced at the workstation during bead production; a link is included to an online provider.  

Session 1. The National Glass Centre Sunderland, March 2019 (see fig 9).
In the beginning of the first workshop session, excitement and nervousness took over, the workshop was hot and noisy, different smells surrounded the work area. The introduction to health and safety with the mention of ‘burns’ avoided by safe use of the equipment, provided a realisation that this was a hazardous undertaking (see Appendix 3, Journal 1). Throughout the process new jargon and language was acquired; this was an actuality the experience was going to be lived.  Step by step instructions led to the first of the 6 beads created (Appendix 1 plate 1 fig 1). As the group contained five students, intervals were taken between the making of each bead to allow for the differing paces of progress. Instructions needed to be followed exactly and in sequence to afford the production of each bead more chance of success.  Several different techniques of decoration were to follow; a plain white bead and one with added colour (Appendix 1 plate 1 fig 2-5), blue with the addition of two extra colours (Appendix 1 plate 2  fig 11-14) clear with an additional 3 colours (Appendix 1 plate 1 and 2 fig 6-10) and a unique spotted white on black example (Appendix 1 plate 2 and 3 fig 15-19). Waste products were collected (Appendix 1 Plate 3 and 4 fig 25-31); these, being similar in appearance and size to those pictured in archaeological excavation reports (Hodgkinson 2015:283), provided an emotional link to the Phoenician craftspeople making their beads in the past. This experience could and had transported this researcher back in time.   
[image: ]The outcome of this session included experiencing the malleability of the molten glass, it had a sound and smell when in this state and displayed an intrinsic agency when it came to be manipulated. It became clear that these beads were made within the boundaries of the lack of skill on the part of this researcher, and the ‘knowing’ matter of the molten glass. Only through numerous spurting and spitting and wobbling and dropping would beads allow themselves to be manipulated, requiring time and patience for the skill to be realised and imprinted on the maker.
Figure 9. The National Glass Centre Sunderland, after Bollen 2019.

Physical learning outcomes included the realisation of feeling fatigued, as a strong central core emerged as essential for sitting unsupported at a bench while manipulating molten glass and the associated tools. Good hand to eye co-ordination also proved essential as manipulation of tools included awareness of height within the flame, manual dexterity as hands are required to turn in opposing directions, and the need to be able to ignore the instinctive reactions of trying to secure items with one’s hands, all requiring a substantial amount of concentration. Awareness of physical bodily preparation in the form of wearing light clothing, not loose fitting, tying long hair back and wearing prescription glasses under protective glasses was essential. Having previous craft experience was no guarantee of success as the skills needed for bead production seemed to need nurturing and appreciation over some time (Appendix 3 Journal 1). 
It became clear that one session was not going to be enough time to obtain any experience, let alone the skills needed to produce glass beads anywhere near the proficiency that the Phoenician craftspeople produced. Although beads had been produced there had not been enough time to appreciate the measure of the session, and only with hindsight had the true value of the encounter been grasped, during the writing of the journal.  Another realisation was the awareness of the modern technology, with metal benches and tools and safety equipment, a controlled flame in the form of a torch fixed and secured to the bench and a well-ventilated purpose-built workshop. Ancient bead production had very little in the way of facilities, with small kilns made of earth and clay, wood fires and limited equipment made from metal (Nicholson and Henderson 2000:195-224). There is very little evidence in the archaeological record that can accurately pick up where glass manufacturing centres would have been, precisely because of these facts (Paynter 2008:271-292). The waste products mentioned above instilled the belief that this research was both relevant and justified in highlighting the importance of re-considering making and the agency of matter when interpreting archaeological assemblages.
These findings from session one emphasised the need for visual evidence alongside a written journal of the production stages. Although photographic evidence of the beads was essential, of greater importance was a way to convey the making methods to enhance the point of intrinsic and extrinsic agency flowing through the materials and through the maker. The written journal gave some clarity to this research but came nowhere near to expressing the full experience. Of course there are others who take part in reconstruction techniques of glass items to enhance archaeological interpretation, whose work can be consulted: during this research two individuals’ work have been referred to: Hodgkinson (2015, 2018, 2019) and Liardet (2016). However, the matter of making glass beads in this research needed further insight and another workshop session in which, if possible, visual evidence could be recorded.         

Session 2. Tillerman Beads Todmorden. November 2019.
Boivin (2010:75-76) maintains the workings of the mind cannot be understood independently from the environment in which that mind is situated, therefore engagement of the mind within the surroundings enhances cognition. She states ‘the material world, in all its richness, is frequently used as a medium for the expression or representation of thoughts, concepts, values, and meanings’ (Boivin 2010:30) of what ‘matter’ represents. Barad (2007) suggests:
‘Matter is therefore not to be understood as a property of things, but, like discursive practices, must be understood in more dynamic and productive terms- in-terms of intra-activity.’                                                                                                           (Barad 2007:150).
 What follows is a journey of exploration, emotion and sensual experience, of learning to ‘know’ and the knowing to ‘learn’. Session two at Todmorden provided the opportunity to experience bead making free from having to consider the recording of evidence of the day, as my companion captured all the events for later interpretation.  Health and safety protocols were explained, and the workstation was laid out with all the equipment needed (see fig 10). In the foreground and in the central position is the oxy-propane torch, attached to the station. Behind are a selection of mandrels, pre dipped and ready to use; these are the structure the beads will be made on, the white substance on the tip is the dip, the modern equivalent to the ancient ‘core’. Positioned in front of these is a stand where glass rods are placed during use, to the left of which are tubes containing those glass rods in various colours. Between them are tools needed during production, with the ‘Marver’ being the rectangle shape of metal attached to a wooden handle. The red tin contains the vermiculite (a mineral that allows for the expansion and slow contraction of the molten 

glass) in which the hot bead [image: ]is placed, which allows the glass to circulate and preventsFigure 10 Workstation, after Bollen 2019


cracking and fractures. Only when it has gone through this process will it be ready to anneal (heating the glass slowly allowing it to cool and toughening the bead to maintain the shape) in the kiln. Appendix 2, plate 1 figures 1-3 shows the two beads first attempted which highlight the lack of skill as each appears lopsided and not perfectly round. A series of show and tell followed, after which bead production got under way. 
Immediately there was an overwhelming feeling that this felt different. There was the same malleability of the molten glass, the same sounds and smells. My lack of skill was still apparent with the molten glass exhibiting the same agency as before, with all the previously described attributes. But, this glass ‘felt’ different: this may be down to the fact that this was my second experience of glass bead making, but the fact remained this was a separate experience from the first session. Was this feeling what Boivin had described when she stated ‘the senses often assume a pivotal role in eliciting emotional feelings, while emotion 
itself acts back on the senses, and can heighten sensory awareness’ (2010:106)? If emotions are crucial to real-life reasoning then the knowledge of those skills needed to produce, in this case glass beads, is held within the memory allowing the development of those skills during production to react to the emotions experienced, permitting the creation to be made. This working memory, attention and reasoning allows the decision-making process to become biased toward an action that is most likely to lead to the best outcome (Boivin 2013:109). In short, the agency of the creator and the materials being used, work in unconscious harmony and sometimes, not always, permit creation to occur.       
Had this experience been a glimpse of what it felt like to invent? Needing answers to the causes and effects of making glass beads can be seen as know-how, learning a specific craft and allowing the agency of molten glass act upon, and be acted upon. van der Leeuw (2010) states,
‘Creation is at once the substantiation of form and the information of substance. It occurs simultaneously and indivisibly in mind and in matter. On the one hand it is the creation of new ideas, which is instantaneous and implies change and uniqueness. But on the other, it is the introduction of a new process, a new form that fixes the transience of creation and thus implies control over matter and energy, and stability. The creation is subsequently imitated, making use of the dimensions ‘discovered’.                                        (van der Leeuw 2010:227)

Having produced a variety of beads from following instructions (see video link and Appendix 2 plates 1-6) and completed a marvered bead ( Appendix 2 plate 2 fig 14-16), which entailed rolling the molten bead along the marver board several times until the required shape was achieved, required focused concentration (see fig 11). The overwhelming feeling experienced before happened again during the production of the replica Phoenician beads. These beads were larger than the previous ones and after initial application of the glass, which required layering (see fig 12), the bead began to react and on every turn of the mandrel it appeared to make itself into a bead shape. This happens naturally as all the conditions for making were aligned and the bead made itself a dimple around the opening where threading would occur (see fig 13 and 14). The effect proved difficult to illustrate hence both photographs are of a poor quality.
[image: ][image: ]    Figure 12. Adding layers, after Bollen 2019.
     Figure 11. Marvering molten bead, after Bollen 2019.

The production of this bead was complicated it required constant turning of the mandrel at a horizontal angle, while placing molten glass around the bead, constructing layers, after which the dimple appeared and then dots of molten glass of a different colour were placed onto the bead. To do this the bead must be held under the flame and kept at a constant heat, while to glass rod of the introduced colour is placed down through the flame, which allows it to heat and be dotted on to the surface of the bead while pulling the rod up and 

[image: ][image: ]Figure 14. Closeup of Dimple effect view 2, after Bollen 2019.
Figure 13. Closeup of Dimple effect, after Bollen 2019.
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        Figure 15. Attempting to place a raised dot on to a bead, after Bollen 2019.
out of the flame. No mean feat: this required a steady hand and precision (see fig 15). The more that imprinting was exerted on the rod to leave a dot on the bead, the more it wanted to just slide off or crack. It was clear this technique required an amount of skill superior to this researcher’s current achievement. This can be observed in Appendix2 plate 3 fig 17-22, the bead is mis-shaped and lopsided with dots placed randomly, illustrating the lack of skill on behalf of this maker. Seldom do we find mis-shaped beads within the archaeological record: if we return to the example in Fig 8 it appears exactly how the maker intended it to look. This was ‘doing’ and ‘being’ as Barad (2003:827) has suggested, it was a cause and effect highlighted in Bennett (2010:3) and Harris and Copolla (2017:38-39). Ingold (2013:1) had described that just receiving instructions was not enough to know how to produce. It was clear this approach was correct; after being given several instructions and attempts, the final product was not as expected. How had the Phoenician craftspeople achieved the level of skill needed to produce theses beads by being merely ‘pirates’ (Carpenter 1958:36) and by producing ‘careless hackwork’ (Markoe 2000:158). The answer seems to be that they were not either of these things but skilled, knowledgeable, and enthusiastic practitioners of their craft. This had become apparent during the workshop sessions of this research and the numerous attempts by this researcher at completing a bead to the Phoenician standard. Yes, beads had been produced but only under strict supervisory conditions and with full safety equipment, the luxury of modern appliances, associated paraphernalia and without any skill. It was apparent that these ancient craftspeople had learnt and lived their craft. It was also apparent that the various states glass goes through during production was part of this, with acute awareness by the producers of the ‘agency’ with which the glass was respected, and with which they were able to manipulate it. Whether they were aware of this process we shall never know, but what we do know is that they were able to harness the matter of glass and produce a usable and varied product that to this day survives for us to marvel at. Not only that, these beads are found the world over, so their longevity must be applauded to the craftspeople that made them. Throughout this experience the glass had worked through me, one bead that illustrates this clearly is in appendix 2 plate 5 figures 35-39. In this attempt at an eye bead the shape was built up and consistent with the adding of dots almost refined, although somewhat lopsided. The bead however, had a trick to show as when it was at the completion stage: being turned and heated it changed colour. The centre should be turquoise green as the bead started out all the same colour; the orange copper colour appeared because the bead was allowed to be overheated. Why copper? Because that is the mineral added to the glass, to achieve the turquoise blue (Henderson 1013:83-126). This researcher, this maker, had produced a unique bead; through which an appreciation of the skills this maker, had not mastered, as imagine at the very end of the production a simple mistake; like overheating, would cause this dramatic change in appearance of the bead. However, this maker puts this bead above all the others in this collection and, the one that has enriched the full experience of this research (see fig 16).
[image: ]
[bookmark: _Toc39920889]Figure 16. Attempted eye bead with Copper overheating, after Bollen 2019.
On a recent trip to St Fagans Museum of The Natural History of Wales, beads were on display similar in shape, size and nature to those mentioned previously and those attempted to produce during this research, testament to the knowledge and skill of the ancient craftspeople of the past, whether or not they actually get a mention in the labelling (see Appendix 2 plate 4 fig 32-34).
One thing needs to be considered; the glass used in session 2 was far superior to that used in session 1. That is the reason the ‘dimpling’ effect was experienced within the molten glass during that session not apparent in the first. The glass used by Mike Poole is manufactured as near as possible to the ancient recipes used in the past, a fact that is closely guarded by the factory in Murano Italy. The glass used in the first session was made from a modern manufacturing technique more akin to Pyrex, used in kitchen settings today. 
The glass beads produced by the Phoenicians are just one example of their craftmanship and expertise. Among their repertoire of artistic accomplishments, they produced gold items of jewellery, ivory carvings and pottery, metal working items and textile products. All of which have been found within the assemblages of archaeological excavations scattered across the Mediterranean region. Finds sites are extensive and include some of the following list which is by no means names all that could be mentioned: 
· Jordan (Dussubieux et al 2018:303-306).
· Greece (Polikreti et al 2011: 2889-2896).
· Israel (Toffolo et al 2013: 3626-3635).
· Mali (Truffa Giachet 2019:748-758).
· Mallorca (Van Strydonck 2018:491-499). 
· Cyprus (Bikai 1989:203-209).
· Moravia (Prichystalova et al 2014:37-59).
· Malta (Bonanno 1990:209-224).
· Norway (Bohstrom 2016).
Over the 1,000 years before the invention of glass blowing, Phoenician core-forming glass making skills developed into a thriving manufacturing enterprise. It appears that this achievement was not appreciated during the initial phases of archaeological exploration. When glass blowing was developed, core-forming appears to have been left behind, seemingly at the same time, and this was repeated in excavational interpretations of later years. Glass production has progressed to the modern industry of today. However, if it were not for those pioneering core-forming achievements that occurred during the Bronze Age and into the Iron Age by the Phoenicians and ancient craftspeople, who refined their glass making techniques, this technology may well be lost to humanity.  
 
                                           



[bookmark: _Toc40011486]Conclusion.
Bringing together the evidence for this research, has highlighted the fact that the Phoenician craftspeople may have been overlooked in the past, mainly because of prejudices and ideas about them, which may not have been sufficiently corroborated or rebuffed, during archaeological and historical interpretation. Making core-formed glass beads is not unskilled, it requires a considerable amount of stamina, technique, and knowhow. This can be seen within archaeological assemblages throughout the world,
containing beads, precisely because those beads, are nearly always among the artefacts recorded. 
In carrying out this research and through making beads, this researcher has developed a profound respect for the Phoenicians ability to assimilate within their surroundings and produce items, not just beads, in which is exhibited expert technological skills and knowledge. It appears there is a reconsideration of the Phoenicians among academic circles emerging; as during the completion of this research a new title was published: The Oxford Handbook of The Phoenician and Punic Mediterranean 2019, Lopez-Ruiz. C. and Doak. B. Clearly, this volume will prove a valuable addition to future research.
In this modern world where things are expected to have a concept and theory for interpretation, this research has shown that items presumed to have already given up all their secrets, can, and do still provide information that is valuable regarding their makers. New Materialisms allows for such analysis, as those who have interpreted glass making previously, may not have had the opportunity or ability to experience making for themselves. Subsequently, including this research, this approach can and has been used as interpretation for many archaeological artefacts whose means of production may bring the craftspeople out from the past and into the present. It appears making does matter in the search to place ourselves in the past.   
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Figure 1. Initial bead attempt, after Bollen 2019.
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Figure 2. Second attempt, after Bollen 2019.
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Figure 3. Third attempt white with extra colour, after Bollen 2019.
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Figure 4. Third attempt closeup, after Bollen 2019.
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Figure 5. Third attempt closeup 2, after Bollen 2019.
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Figure 6. Multi coloured attempt that did not anneal properly top, after Bollen 2019.
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Figure 7. Multi coloured attempt bottom, after Bollen 2019.
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Figure 8. Multi coloured attempt view 3, after Bollen 2019.
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Figure 9. Multi coloured attempt closeup showing colours inside, after Bollen 2019.
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Figure 10. Multi coloured bead view 5, after Bollen 2019.
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Figure 11. Blue Green and Black Marbled effect bead, after Bollen 2019.
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Figure 12. Blue Green and Black Marbled effect closeup view 1, after Bollen 2019. 
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Figure 13. Blue Green and Black Marbled effect closeup view 2, after Bollen 2019.
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Figure 14. Blue Green and Black Marbled effect bead closeup view 3, after Bollen 2019.
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Figure 15. Black bead with attempted spots, view 1 closeup, after Bollen 2019.
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Figure 16. Black bead with spots, view 2, after Bollen 2019.
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Figure 17. Black bead with spots view 3, after Bollen 2019.
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Figure 18. Black bead with spots closeup view 4, after Bollen 2019.
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Figure 19. Black bead with spots view of spot addition, after Bollen 2019.
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Figure 20. Group of beads for sizing differentiation, after Bollen 2019.
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Figure 21. Close up group of beads for size differentiation, after Bollen 2019.
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Figure 22. Group of beads made, after Bollen 2019.
[bookmark: _Toc39923273]Figure 23. Closeup of group, after Bollen 2019.
[bookmark: _Toc39923274]Figure 24. Group closeup, after Bollen 2019.
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Figure 25. Waste products collected, after Bollen 2019.
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Figure 26. Core waste product collected, after Bollen 2019.
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Figure 27. Waste stringers collected, after Bollen 2019.
	
[image: ]
Figure 28. Closeup of waste stringers, after Bollen 2019.
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Figure 29. Waste strings collected, after Bollen 2019.
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Figure 30. Closeup of waste strings collected, after Bollen 2019.
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Figure 31. Closeup of stringer heads collected, after Bollen 2019.
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Figure 32. Visit to St Fagans 11/12/2018, after Bollen 2018.
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Figure 33. Inside St Fagans Iron Age Beads, after Bollen 2018.
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Figure 34. Museum Label for the beads in fig 33, after Bollen 2018.
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Figure 1. First bead attempts front view, after Bollen 2019.
	[image: ][bookmark: _Toc39923286]Figure 2. First bead attempted view 2, after Bollen 2019.



[bookmark: _Toc39920876]Figure 3. First bead attempts rear view, after Bollen 2019.
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Figure 3. First bead attempts alternate view, after Bollen 2019.
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Figure 4. Yellow bead with spots view ,1, after Bollen 2019.

	
[image: ]Figure 5. Yellow bead with spots view, 2, after Bollen 2019.
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Figure 6. Yellow bead with spots view, 3, after Bollen 2019.
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Figure 7. Phoenician eye bead attempt top, after Bollen 2019.
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Figure 9. Phoenician eye bead bottom view, after Bollen 2019.
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Figure 9. Chevron bead attempt top view, after Bollen 2019.
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Figure 10. Chevron bead attempt bottom view, after Bollen 2019.
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Figure 11. Chevron beads completed view 1, after Bollen 2019.
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Figure 12. Chevron beads completed view 2, after Bollen 2019.
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Figure 13. Group of all chevron beads, after Bollen 2019.
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Figure 14. Marvered bead sideways on, after Bollen 2019.
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Figure 15. Marvered bead horizontal view, after Bollen 2019.
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Figure 16. Marvered bead threading hole view, after Bollen 2019.
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Figure 17. First attempt at multi eyed bead view 1, after Bollen 2019.
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Figure 18. First attempt at multi eyed bead view 2, after Bollen 2019.
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Figure 19. First attempt at multi eyed bead view 3, after Bollen 2019.
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Figure 20. First attempt at multi eyed bead view 4, after Bollen 2019.
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Figure 21. First attempt at multi eyed bead view 5, after Bollen 2019.
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Figure 22. First attempt at multi eyed bead view 6, after Bollen 2019.

	
[image: ]
Figure 23. Black bead applied with coloured twist top, after Bollen 2019.
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Figure 24. Black bead applied with coloured twist bottom, after Bollen 2019.

	[bookmark: _Toc40011495]Plate 4.
[image: ]
Figure 25. Multi spot bead attempt view 1, after Bollen 2019.
	

[image: ]
Figure 26. Multi spot bead attempt view 2, after Bollen 2019.
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Figure 27. Multi spot bead attempt view 3, after Bollen 2019.
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Figure 28. Multi spot bead attempt view 4, after Bollen 2019.
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Figure 29. Phoenician eye bead replica view 1, after Bollen 2019.
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Figure 30. Phoenician eye bead replica view 2, after Bollen 2019.
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Figure 31. Phoenician eye bead replica view 3, after Bollen 2019.
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Figure 32. Phoenician eye bead replica view 4 showing dimple, after Bollen 2019.
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Figure 33. Phoenician eye bead replica showing dimple view 5, after Bollen 2019.
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Figure 34. Group of attempted eye beads for size comparison, after Bollen 2019.
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Figure 35. Overheated eye bead view 1, after Bollen 2019.
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Figure 36. Overheated eye bead view 2, after Bollen 2019.
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Figure 37. Overheated eye bead view 3, after Bollen 2019.
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Figure 38. Overheated eye bead view 4, after Bollen 2019.
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Figure 39. Overheated eye bead view 5, after Bollen 2019.
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Figure 40. Grouped beads for size differentiation view 1, after Bollen 2019.
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Figure 41. Grouped beads for size differentiation view 2, after Bollen 2019.
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Figure 42. Grouped beads for size differentiation view 3, after Bollen 2019.

	
[image: ]
Figure 43.  Grouped eye beads for sizing, after Bollen 2019.
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Figure 44. Grouped coloured beads for sizing, after Bollen 2019.
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Health and Safety - Fire Escapes - Safety Glasses - Safety Aprons - Safety Boxes.  Initial Observations:
Torch lighting - Propane and Oxygen Flame Torch. Two handed operation - sat at a bench - apron and goggles on - turn on burner - get blue flame to right height - then add oxygen to produce smaller or larger and therefore hotter or cooler flame.
Journal Record:
Mandrel of metal dipped into slip jar - made of clay mix - turn to produce core then placed within the flame to fire it before bead making. Steam is clearly visible evaporating, when completely dried out or fired it is ready to use as your core - flame can now be made hotter by turning up the propane nozzle to produce a flame that is blue at the end of the nozzle extending outwards it becomes finer with hints of yellow or orange flame. Mandrel with core is held underneath this flame to keep it warm but not continuously heat it up. In right hand glass rod is held in the flame and allowed to produce a molten ball at the end which is now ready to begin making your bead. Continuously dipping molten end of rod into flame to maintain the right heat you start to place molten rod onto core coated mandrel. You need to be able to continuously rotate so coating the molten glass around the core gradually forming a bead. This needs to be placed in the centre of the core as if it is close to the end it has a habit of falling off. Continuously rotating the rod is not easy as you also need to be aware of not tilting it and maintaining its horizontal position as you turn. If this is tilted the molten glass flows towards the incline becoming unstable. The glass needs to be red hot literally glowing orange as you place it on the core for the bead to form around the core as you turn. If it is not and becomes cooler and therefore sticky it catches onto the core and drags its surface causing it the breakup and crack this then is discarded, and you need to start with another mandrel. The process of making the glass rods is delicate and requires upper body stamina and core strength to sit with your back straight and using both arms and hands simultaneously. If you become comfortable with the controls of the burner, maintaining the flame, turning of the mandrel, and holding the glass rod, you are able to work. Placing your arms on the edge of the bench for stabilisation can help. I found it difficult to achieve this balance of skills although I consider myself a crafty person, as I enjoy sewing, knitting, crochet, cross stitch etc, it was not easy.
[image: ]The ability to be dextrous is an advantage, the realisation of which side hand dominant you are becoming highlighted and confusing. I am right-handed but was unable to provide a smooth continuous rotation of the mandrel in that hand. It would appear this skill needs to be learnt, developed, and perfected over time. I tries my left hand, which to my surprise did appear to provide a smoother rotation, but nevertheless I was still unable to completely rotate the mandrel. My rotation became a half turn forward and backwards which I carried out very slowly, as if it were turned faster it became a lop-sided bead and if turned slower it dropped off the mandrel. This activity of turning proved to be the most time-consuming process, the slower and hotter you kept the bead the more rounded and bead like it became. The rounded bead was then placed in a furnace or kiln for firing or casting. 
Sketch drawing of Kiln from journal, after Bollen 2019.
[image: ]
Sketch drawing of positioning at the bench from journal, after Bollen 2019.

To produce beads of various colours, coloured glass rods are used. To produce beads with different coloured patterns on glass rods, darker colours are chosen as a base and lighter one for the decoration. To achieve this type of bead a process is needed on the lighter shade rods which allows them to be used as the decoration. This is called 'stringing', whereby the glass rod is placed into the flame and allowed to form a molten ball on the end. Another glass rod is used to then attach to the ball and pull away from it, forming a thinner string of glass. This requires a series of actions that take place within and without the flame in a smooth swift and continuous action resulting in a thin string of the glass at the end of the initial glass rod. An ideal length appears to be at least 10-15 cm's in length.
[image: ]

Sketch drawing of Stringer formation from journal, after Bollen 2019.

To be able to use this stringer you place the part of the end of the stringer to the second glass rod within the flame and it subsequently breaks through the heat. This leaves you with a stringer ready to use which you place in a holder to cool. The second rod ends up with a nodule of glass at the end which you now heat until molten and carefully remove it with metal tweezers rounding the end within the flame. You repeat this action with all the colours chosen for the decoration and allow them to cool. The stringer rods are not easily manipulated with the stringer attached, so to remove it to a more manageable length, you repeat the process above and remove it from the parent rod leaving a shorter and more manageable stringer. 

The process to make a decorated bead requires the initial bead production, explained before, now adding decoration before being placed in the kiln. Holding the mandrel with the bead under the flame to keep it warm you pick a stringer place it into the flame above the bead then onto the bead leaving a small amount on the surface so producing a spot of colour. To achieve a marble effect, you can apply thin layers, a zig zag, and a 'V' shaped pattern you apply dots. You then continuously rotate the mandrel and the two colours blend within the heat producing the marbled look.  Depending on the effect you want now dictates how you process the bead with dots: If you let the bead cool then place it in the kiln you achieve a bead with spots. You may wish to seal the beads before the kiln stage by coating it with a clear glass giving a smooth finish to preserve the colours when in the kiln.

Thoughts and Notes on the Process and Experience:
Different coloured glass rods have various properties within the flame.
Black and White and Clear appear less likely to produce spitting, sparking or shattering.
Blue and Turquoise spit and shatter.
Purple and Dark Blue did not.

It would appear that the glass maker would acquire the knowledge needed to work with the range of colours throughout their working life. This may be why certain things are made in particular colours, green bottles. Many ancient beads appear to have a deep blue base and are numerous. Dark red items are finer, and few remain. The ability to produce beads and jewellery with such a close resemblance to precious stones may have been the guiding force behind the development of the glass industry across the Mediterranean. We now take for granted the plastic and resin jewels that are widely available to us as costume jewellery and overlook the importance of the glass beads of the past. 

We can only look at the complexity of their production through the eyes of our modern equipment and production techniques. We have the luxury of health and safety equipment and we are protected by goggles and aprons etc. But none of this can be compared to the risks taken by our ancestors to perfect the art of glass bead making. Which may have been the basis by which the progression of core formed glass making developed.

When molten the glass is thick and smooth and, at the proper temperature becomes malleable and somewhat fluid. I am able to observe this as the modern glass industry has various metal tools at its disposal. As well as the burner that can be set at the correct temperature and controlled easily. What equipment was available in the past? What evidence do we have apart from the beads themselves? How were kilns and fires maintained? Were instructions noted down? Were there differing types of kiln? It is surely no coincidence that glass working developed alongside metallurgy.

In the wider scheme of things, glass beads seem to be an accepted part of the assemblages of finds from Bronze Age sites across Europe. They are small do not deteriorate in situ in the ground and, along with copper, bronze and iron are the staple find in most archaeological excavations., often found singularly. They appear overlooked as they are so numerous, but the complex process needed to produce just one bead is not noted as having the required detailed observation for the production techniques to have been mastered over time, by the craft peoples. By trying to reconstruct a glass bead I am looking to push past this oversight and give both the glass makers and their craft a deeper understanding within the archaeological world.

Reconstruction techniques of glass making have been carried out at a site in Germany. An array of kilns and furnaces have been built to try to reconstruct the workshop of the past and explain possible kiln sites within archaeological excavations. Most if not all, however, have been built around Roman construction from numerous textual and archaeological evidence, but, we do not have this advantage for the early workshop sites of the ancient Phoenicians. There is a debate about the discovery of glass making from Pliny writing about the Phoenicians as discovering it, to cuneiform tablets from Mesopotamia giving the recipes for production, add into this the textual evidence from Amarna with the Egyptians being hailed as the discoverers. Nevertheless, these beads and the technical knowledge of how to make them, travelled across Europe, especially the Mediterranean. This required a sophisticated amount of organisation and expertise to achieve, one that has been and still is underestimated. Parcelled with metal working development, I believe it deserves more exploration and lends itself nicely to the theory of New Materialisms. This theory is primarily concerned with the matter of materials and the agency they project. Molten glass has clearly got agency, which appears overlooked and ignored in its solid bead form 'oh it's just another glass bead!' NO, ITS NOT JUST A GLASS BEAD SAYS I!!!!!!

It occurs to me that I think I was constructing using the glass, where as I realise now that the molten glass will do 'what it does' and it has been me who is being instructed on the capabilities of the substance and, the actions I need to take to allow it to do 'what it does'. Through experiencing the heat, weight, height, movements, actions and, learning to control these elements of the molten glass, I was given a small glimpse of what it must have been like to feel the properties, learn the do's and don’ts’s and, be able to feel confident enough with the material to let your creativity take over and produce the core formed beads and objects ( small bottles, animal heads, face beads, fish perfumed bottles etc).











[bookmark: _Toc40011499]Appendix 4: Journal Two: Tillerman Beads Todmorden 10-4pm 26th October 2019. Paula Bollen 1401870.
Health and Safety- Fire Escapes-Safety Equipment.
Initial Observations:
Todmorden lies to the North of Manchester in the West Yorkshire Dales, South of Hebden Bridge. It was a woollen industry town with various mills and a canal and railway transport system. Situated in the old fire station, Mike Poole has his workshop on the third floor. He has several rooms which he shares with his wife Su and, together they are enthusiastic about glass beads. Mike’s background is art which he taught for many years, but now he makes replica historical glass beads. He concentrates mainly on the Viking to Medieval periods as these provide lucrative sales, but also produces earlier and later historical pieces on commission. He produces single beads, strings of jewellery found in archaeological excavations and small bottles and vials. He makes these to sell for museum display special orders and re-enactment groups. He attends seminars and workshops around the country and is considered to be the best in his field within the UK several academic publications feature his work.
Journal Record:
Unlike my Sunderland trip in which I was alone, my husband accompanied me for the 5 hour one to one session. This was to document through photograph and video my experience for my research. This evidence would be my focus so that I could reflect upon it later.
I was taken through health and safety protocols, after meeting Mike and given a tour of the premises. The workshop itself is situated within a large factory space that is partitioned into smaller serviceable areas as workstations. The area we were to work in had two workstations, display areas, a small library, and a separate personal workspace for Mike. 
Although I had been able to produce some beads at Sunderland, I did not consider myself in any way competent and took a seat to observe Mike, taking notes as he began his tutorial form the beginning of the process.
He began by explaining the burner equipment, it was oxy propane 5 litres a minute concentrator ventilated flash back with arresters fitted to the cannister for safety with a regulator 4-5 bar, all British Standard approved. It sat under the bench to the right of the workspace (Make: Nellcor Puritan Bennett Companion 590i > Nortel Minor).
He proceeded to name the equipment laid out on the bench (see fig:10). The next process was familiar to me that of dipping the mandrel into the coating that would form the core.
He continued:
. Mandrels are made from stainless steel at 2.5 to 3 ml width.
. Put the glass rod in your dominant hand for working.
. Try to hold the glass rod as low down the length to control it more easily.
. Use from top down inti the flame.
. Place in ‘vermiculite’ before firing to cool, or shattering may occur (the substance allows the circulation of the heat from the bead).
. Angle of the mandrel should always be horizontal.
. Marver’s, the cube shapes tools used for contouring and shaping are made from graphite or lead.
. Hand and eye balance are learnt skills.
. To produce a bead the molten state has to be kept at a continuous heat along with a rotation at a steady pace, only then will a natural dimple occur at the edge of the bead, producing a natural shaped example ( this can only be achieved when using a soda lime recipe of glass, modern glass examples tend not to have this).
I was unaware of this phenomenon at Sunderland and I can reflect now because the glass recipe used there was a modern one more akin to Pyrex than soda glass (AMAZING)
Mike uses soda lime glass, as near as possible to the ancient recipes used in the past. He sources this from Murano Italy, a well-known production site of glass since the Iron Age. He explains he uses this glass as through his explorations modern glass mixture have proven less malleable when working with ancient replica items. 
Body support and correct posture are essential when working with glass, and again I noted this must be a skill learnt with practice and time which would develop into personal preferences in production. 
As well as a competent tutor, Mike has a valuable knowledge of glass beads and, feels as I do myself and countless others, that they are overlooked and undervalued within the archaeological community. 
The results of my session can be seen in the photographs (see fig 1-30) these include single beads, action pictures of making a bead and a short video of my experience of manufacturing beads. Each has been labelled and given a brief explanation of the processes involved.
The molten glass did exactly as Mike had explained it would and, I know now this is because the glass he uses is as near as possibly accurate to that used in the past. When you look at the two sets of beads, I have been able to produce, it becomes apparent that the materials differ. Sunderland’s glass beads appear clearer larger sharper and translucent. Todmorden’s are smaller denser and more like paste in consistency without translucence. Akin to Faience that modern glass, I think? And here lies the message or lesson I feel that I am just beginning to realise.
Most beads within Mike’s display of replicas for trade and retail, appear to be constructed of this paste looking glass. Whereas those for sale and on view at The Sunderland National Glass Centre, appear to be constructed of the more translucent type of glass. There is a clear observable difference between the two. It is my guess as it were, that this could be greatly enhanced using scientific chemical and compositional analysis with modern day techniques and equipment.  In fact, I know this to be true as reading archaeological excavation reports, analysis often includes these forms of data for interpretation of various types of materials including glass.
Therefore, I feel ancient glass objects, especially beads, have been misrepresented over the years, as, if this difference in texture, consistency and malleability is apparent today, then surely ancient examples deserve far more analysis and greater interpretation than they currently receive. Glass beads have been seen as trinkets and of very little value. They often appear as side shows to the bling objects on display in museums. Whereas in fact, they deserve the big displays, as if it were not for them, then the bling that seems to attract our attention would simply not be. 
The glass, however, it was discovered, has always had innate matter. Whether intrinsic or extrinsic it became a valuable material with which we were permitted to shape and work. Glass beads would not be, without a hand to make them, the skill of that hand, would not be without the glass to mould. This making requires a more in-depth knowledge than we currently give it credit for. The molten glass enabled the ancient Phoenicians to sculpt and create with it, which in turn also enabled them to trade and advance technologically around the Mediterranean. Surely the fact that this matter, the glass, is still with us, 3000 years later and has scarcely degraded  proves that the agency of our combined making will remain as a lasting testament to the ingenuity, creativity, skill and imagination that matter has, and it does in fact endure.    
Throughout my research I have come across academics who have written extensively about glass manufacture, bead manufacture and speculated as to production techniques and know how. But not many have tried, as I decided, to attempt making the glass beads practically.  This lack of realism regarding making has left those researchers with large holes within their knowledge. Surely research requires a sound base from which to increase and develop, not having ‘made’ or explored making, in my eyes seems regressive and not advantageous to future research opportunities’.  
 
[bookmark: _Toc40011500]Video URL.

https://youtu.be/7lRrjOhCA48 
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