A WEALTH OF METALS 1: IRON
The raw materials from which the artefacts deposited in furnished burials were made have been subject to hierarchically-based studies over time. At the apex of the pyramid are the esoteric and ascribed high-status materials, such as gold, silver, garnet, amethyst and glass. But we need to consider the extent to which the more common materials, such as iron and copper alloys, can be understood in terms of their provenances, manufacture, distribution and value. In what ways can these materials contribute to changing community profiles of wealth over time?  Do they occur as base-line components of a single over-arching exchange system, albeit one exhibiting increasing complexity over time, or do they underpin economic change through their relative scarcity and changing perceptions of their value?

The chapter considers in detail the various mechanisms for iron and copper-alloy production.  Sources of iron ore within the study region are described and mapped, consideration given to the processes of ancient ironworking, discussion of the evidence for ironworking in Roman Britain and then across the Western Roman Empire, followed by consideration of ironworking in northern Europe and in particular in Scandinavia. As background information, this provides an introduction to an assessment of the evidence for ironworking in southern Britain within the study period.  Case studies in iron are presented for three specific iron artefact types: shield bosses, swords and knives. The discussion finally places the detailed weights data from burial artefacts within Inverse-Distance-Weighted (IDW) regressions in order to highlight the changing deployment of these materials over our three successive phases.

Comparable discussions of copper-alloy manufacture will be offered and selected case studies will be undertaken for copper-alloy items, notably buckles and various types of bowl-type vessels.  Additionally, case studies have been generated to assess the distribution of amber items and also for seventh-century amethyst drop-shaped beads, as providing comparable examples of imported materials. The presence, absence and volume of gold and silver is also assessed here.  A full list of raw-material types as occur in the database, together with their probable sources, is also presented in Appendix X.
IRON
The means by which the iron and steel artefacts found deposited in burials and also recovered on settlement sites were manufactured throughout the study period are subject at best to conjecture.  A key problem is the variability in the scope of published researches into early Anglo-Saxon ironwork upon which we have to reflect. There is also the absence of comparative studies with the earlier settlement material of the Late Roman period. Excavation reports for Anglo-Saxon settlements which present evidence of iron working in the form of smithing debris and slag residues, usually provide a detailed metallurgical analysis of this material. By contrast, the ironwork recovered from contemporary burials is not approached using the same methodologies.  On the few occasions where metallurgical reports do occur for a cemetery site, their authors are primarily concerned with copper-alloy and high-status metals rather than with iron. Given the overwhelming number of metal objects from early Anglo-Saxon burials, the number of investigative reports as a whole is disappointing.

The infrastructure of large-scale Roman iron production appears to be no longer operational after the third century AD in southern Britain. There is also a hiatus across the study period on production sites, particularly within the Weald, which had been the major source of iron ore within the study region. Production had been operating previously under the aegis of the Roman fleet, the Classis Britannica.  The same is the case for the Forest of Dean beyond the study region to the north-west. This hiatus is evidenced by a complete absence of securely datable contexts prior to the early ninth century.  Iron remained a key component in social, economic and cultural replication throughout northwestern Europe, however, so whilst the scale of Roman activities, primarily used to supply the needs of the military, is absent, it must be inferred that iron production would have continued in some form.  Early Anglo-Saxon burial communities are iron-rich to varying degrees, as evidenced by iron being the single most frequently deposited inorganic raw material (representing 48% of all burial finds).  Therefore the international, regional and local backgrounds to such a depositional strategy require comment in order to contextualise our project data.
Metalwork falls in the middle of the order of hierarchical complexity through which peasant or native populations might acquire goods (Wickham, 2005: 699).  The hierarchy has goods that can be made in the domestic sphere at its base, with textiles and clothing readily processed at the household level. This is much less the case for metalwork, with goods that can be exchanged or purchased from part-time or even full-time specialist producers in the locality. Articles that were only available to be purchased from peripatetic traders, at seasonal markets or from travelling strangers occur at the higher end of the hierarchy. Large-scale exchange networks are usually dependent on goods that can be produced relatively cheaply, both in terms of labour and raw material inputs, in relatively large quantities, and can be transported easily thus offering the opportunity of a profit for the producer.  Cloth, iron and ceramics can be viewed as the key goods of bulk exchange in past societies, rather than the luxury items that have tended to be the main focus in both historical and archaeological studies.  Chris Wickham (2005: 700) has characterised these key staples as the principal markers of the scale and complexity of any economic system, particularly as it moves from one mode of production to another through the dynamic processes of social change.  Where archaeological evidence of bulk production and movement of these goods cannot be determined, it is reasonable to assume that that the needs of a household were met by local-scale production activities.  In considering the wealth of the Early to Middle Saxon communities in the Driffield region of the East Yorkshire Wolds, Chris Loveluck (1996: 27) observed that the “material prosperity of the inhabitants of the area … seems to reflect an ‘economic’ inheritance from the Late Roman period, manifested in the production and working of iron, possibly for exchange”.  It should be noted, however, that the scale of the iron-ore deposits in the Driffield region is negligible in comparison to those of the Weald (Geological Survey of Great Britain, 1935). 
Sources of iron ore in the study region (Map 1)
The best-quality iron ores, in terms of the purity of their iron content, in Britain, all occur outside of our study region in the north and west of the island.  For example, hematites found in Cumberland and South Wales possess a content of 50-80% iron, while those occurring in the Jurassic ridge running from north Oxfordshire through Northamptonshire to Lincolnshire have a significantly lower iron content of 20-30%.  Within the study region, west Somerset has hematite deposits of 27-34% purity (Cleere, 1981, quoting Kendall 1893).  There are also hydrated ores or ‘bog ores’, which are easy to exploit in simple bloomery furnaces, which occur in an outcrop in the Oldhaven Beds between Faversham and Canterbury in Kent, around Broughton-under-Blean and Harbledown.  Other relevant deposits exist in the Weald, which are to be discussed further; also at Westbury in Wiltshire, at Dover in Kent; Seend near Devizes in Wiltshire, at Hengistbury Head in Hampshire (now Dorset) and on the Isle of Wight between Hamstead and Yarmouth Lodge. There is also a thick band of iron sand at 23% purity near the base of the Sandgate Beds, which run to the north of Midhurst in West Sussex. The deposit also outcrops at Petersfield in south-east Hampshire and at Albury in Surrey (ibid.: 56-61). As Map 1 showing the locations of our regional iron ore deposits clearly illustrates, these are unevenly spread, although with the exception of Berkshire, most of the study region’s constituent counties encompass some deposits within their boundaries. 
The processes of ironworking
The sequence of processes involved in iron making run as follows. Iron-bearing deposits are excavated by hand for their ores. The ores, especially if the iron content is low, would then be cleaned to remove extraneous material or gangue, such as clay, sand or limestone. This process would typically entail pounding the ore to reduce the particle size, then washing it, preferably in running water, before roasting it to drive out the water and make the ore porous. The refined ore would then be smelted in a furnace usually constructed of clay or sand. A spongy mass of bloom and a residue of slag would be produced.  Roasting and smelting of the ore might be achieved, however, in a single firing.  The recovered bloom would then be converted into worked iron in a forge removing any remaining slag and consolidating the metal (Hodges,1989: 81-2).
The archaeological signatures of each component process vary in kind and visibility. We might locate a simple pit for ore extraction, or a slag heap, or a whole complex of associated structures.  Given the various material requirements at each stage in the process, such as the utilisation of running water, the production of charcoal, clay and sand to build a furnace, then the selection of a site to carry out all of these processes in the same place would suggest a considerable investment in time and infrastructure. It is clear that the component processes need have not been carried out in one place, however, but could be separated at the completion of any or every one of the stages. Such a working method would be dependent on the available natural resources, access to human labour and a working knowledge of the requisite technologies.
Ironworking in Roman Britain
Henry Cleere has asserted that the trade in iron was a “significant , if not determining, element in the economy of the ancient world” (Cleere,1984: 3), which, when considered in the context of Roman Britain where the range and depth of evidence is exceptional, assists us in determining the overall economic patterns of the region.  He proposed a model for the iron industry in Britain wherein minor production sites fed finished products into minor urban centres and then on in turn to major urban centres. Each had reciprocal relations facilitating the circulation of goods, with ports for the export of iron goods at the apex of the system (ibid: fig. 3).  Each area, though, probably had a defined geographical range for the supply of iron goods along the Roman road network. The major exit routes for ironwork in southern Britain were by ship via the Thames Estuary and via Dover (ibid: fig. 4).
Roman Britain possessed three primary iron-producing areas. These were the Weald in the south-east and within the study region, next the Forest of Dean and finally the Jurassic Limestone belt across the east Midlands (Cleere, 1984: 3; fig. 1).  It has been argued that all three provide indications that they operated as imperial-owned estates, although the modes of production within them varied.  Whilst little is known of the detail of the Forest of Dean industry, it appears to have operated on a large scale. The Jurassic ridge industry in the Midlands was more probably a seasonal activity, interspersed with the farming year and also pottery manufacture producing on a domestic basis. This area remained as a minor producer throughout the Roman period. (ibid: 3). The three primary areas do not provide an exclusive list, however, as there is evidence from later prehistory indicating iron-goods production in a variety of locations across Britain. Thus Schubert (1957: 15-17) noted that iron working was evident from the Iron Age contexts on Mount Caburn in East Sussex, in the Mendip Hills of Somerset and on the Lower Greensand in Wiltshire at both All Cannings and Swallowcliffe Down.  In late prehistoric contexts, given the outcropping of ore deposits on or near the surface, it would have sufficed to use open-cast methods of ore extraction, or within the Weald the digging of round pits (ibid: 17).

The Roman iron industry in the Weald was probably based around several convergent factors. The iron-bearing deposits were of both good and variable qualities, but were fairly small in overall area. They occurred in bands of up to a mere 15cm in thickness (Hodgkinson, 2008: 10) and thus would be quickly exhausted, necessitating a constant search for replacement sources. The complex geology of the Weald offered both easily accessible and disjointed deposits, usually found at the junction of the Wadhurst Clay and the Ashdown Sand (Cleere, 1975: 176-7).  
The archaeological signature of an ironworking site would be a mined source of ore, a working area and a slag heap.  A typical bloomery site in the High Weald, combining ore mining and smelting would be located on the banks of a small stream that had cut a channel through the base of the Wadhurst Clay, thus exposing the ore. The resources needed for the smelting process included the iron ore, clay and charcoal, whilst the surface of the Ashdown Sand provided a silty clay-like surface suitable for furnace construction. There were also pockets of derived ore in pure Ashdown Sand layers (Tebbutt, 1981: 281).  Hard, steely iron could be produced from good ores, such as those found at Petley Wood, East Sussex (Davidson, 1962: 16).  The supply of charcoal required to fuel the furnaces was derived from immediately adjacent sources, although whether the industry exploited managed woodlands in the form of regenerating coppice or from the clearance of primary woodland is not readily determinable. The wide range of woody species present in the charcoals suggests little selection was required to achieve the best results (Cleere and Crossley, 1985: 37).  Oliver Rackham (1995: 75) has calculated that the military ironworks alone, involving a rate of production at 550 tons a year for 120 years, would have required coppiced charcoal from 23,000 acres. Tylecote (1987: 17) commented on the lowly status of the Roman smith, who in general produced only low-grade edge tools, although there are some notable exceptions (see also Tylecote and Gilmour, 1986: 99).  The Latin term faber, as found in the later context of the Old English place-name for Faversham in Kent, did not uniquely denote a blacksmith producing artefacts. Rather he was a worker who was equally capable of reducing iron from its ores (Cleere, 1975: 174).  
The labour requirements to operate a smelting furnace were modest with perhaps only three people needed to supervise, use the bellows and feed the furnace. The preparatory tasks involving ore mining, timber accumulation, charcoal making and furnace building, would have required far greater numbers. It would also demand access to very large quantities of timber for reduction to charcoal, if the smelting were to be carried out repeatedly throughout the year with production simultaneously operated in several furnaces, rather than as a simple one-off event.  The ratio of ore required to produce one unit of iron has been estimated at 6:1 (Cleere and Crossley, 1985: 78).  Variable numbers of people might have been designated to the individual tasks, however, in order to stockpile the necessary materials in advance.  The iron output of a single furnace over a year might be of the order of 6 tons (ibid: 79).  The forging of the bloom into usable products did not necessarily take place at the bloomery site (Hodgkinson, 2008: 24), as the reduction in volume inherent in the process and the small sizes of the furnaces had rendered the bloom output into a transportable weight. The size range of blooms in the Early Medieval period were probably smaller than the estimated 8kg Roman maximum (Tylecote,1992: 75).  The consumption of iron by the population on an annual basis cannot be calculated meaningfully. It has been estimated, for example, that a Roman boat might require more than 50 kg of iron, mainly in the form of nails, in its construction.  Given the presence of such substantial volumes of iron does suggest that scrapping and recycling iron from various resources may have been worthwhile in the longer term. 
The proximity of Roman iron sites within two miles of the major north to south road system crossing the Weald from London has been noted for the Western or Mid-Wealden group of excavated sites on the High Weald. These sites have been argued to have been operated by private entrepreneurs under licence from the imperial authorities (Cleere, 1984: 3), as their end-users were not linked into the military infrastructure.  It seems more likely that their customers were civilians and the open urban market (Cleere and Crossley, 1985: 61).  The very process of road construction across the High Weald may have led military engineers to encounter viable bodies of ore as they progressed and to exploit these for road metalling.  The industrial-scale settlements in the High Weald appear to have been operating continuously since the pre-Roman Iron Age, as the ore deposits here were less fragmented than elsewhere and were not locally exhausted (Gibson-Hill and Worssam, 1976: 251).

The Eastern or Coastal group of Wealden sites are located in relation to the minor roads and tracks of south-east Sussex, with outlets for their products via the Roman road north to Rochester and thus on to Watling Street and the coast, but also with possible outlets by ship at the estuaries of the eastern Rother and Brede, formerly the river Limen.  The northernmost Wealden sites may have supplied London with iron via the major trans-Wealden roads (Cleere, 1975: 177-9).  The Classis Britannica, the Roman fleet operating out of Dover, probably exercised control from the mid-second century AD over the Eastern group of sites, which included the major production site at Beauport Park in East Sussex, where the slag extended over more than 8 ha.  Large-scale ironmaking ceased for the Eastern group for a number of possible reasons.  Cleere (1975: 189) has suggested that over-exploitation of local natural resources and the silting up of the river estuaries had restricted access, but then the abandonment of its Dover base by the Classis Britannica may have increased the vulnerability of these coastal sites to raids by Frankish and Saxon pirates.  Major production had ceased completely in both the Eastern and Western areas by the end of the third century in the main. Only a few sites still functioned into the fourth century and none at all continued into the fifth century (Jeremy Hodgkinson, pers. comm.).
Ironworking in the Western Roman Empire
The main centres of large-scale, government-controlled iron production in mainland Europe within the Roman Empire were in the province of Noricum by the Danube (modern Hungary), the Sana valley in Bosnia, Carinthia in Spain and Aude in Gaul (Davidson, 1962: 17).  The documented rate of iron production from Wealden sources in Britain would indicate a comparable importance for this particular source in the Western half of the Empire.  There was a widespread pattern of disintegration of these industries throughout the Later Roman period, which occurred not only in the Britain, but also in Gaul and Switzerland (Helvetia), to be replaced, at least in these two latter regions, by decentralised and localised activities.  Without access to high-quality ores, smiths would have become dependent on surface ores and material from old workings (ibid).  Continuity of production within the former Roman provinces, albeit on a more moderate scale, is also observed during the fifth to seventh centuries in northern France (Gaul), however (Pleiner, 2000: 275).  

Throughout the Later Roman Empire, organised industries for metal extraction were already in decline before individual provinces were lost to Imperial control (McCormick, 2001: 45).  Where they survived as continuing activities, the mode of production was far more restricted, fragmented and operated on a smaller scale, producing significantly less in terms of annual tonnage.  A regional survey of the production sites in central Gaul around Autun, as discussed by McCormick (2001: 45), identifies the area as an industrial zone, with a relatively high density of smelting sites, yet with no integrated settlements. Instead the settlements and villas were located on the periphery of the industrial region, which is analogous to the Weald in certain respects. Industrial activity had ended at Autun by c.400, however.

In the Western Roman Empire, the division of mining activities into two different modes of production had varying impacts on the local and regional economies (Edmondson, 1989: 98-102).  Where state-run, it tended to be divorced from the local economy, given that its output was directed towards the needs of the state, in particular meeting military or naval requirements. Admittedly, the subsistence needs of the industrial workers for food and housing would have stimulated regional economic growth overall to some extent. The smaller-scale independent mining works, however, were probably organised in part at least under the aegis of estate landowners.  These were more likely to have operated on a seasonal basis and might well be integrated into the rural patterns of agricultural production. The products of such metal extraction might be used to meet Imperial tax demands. The labour needs to operate the various metal extraction activities may have been supplied by semi-autonomous individuals or small groups of freemen.  On the other hand, the workforce may have consisted of estate slaves, especially if there was any shortage of labour to carry out these tasks, although Cleere and Crossley argued that slaves were never involved in the Wealden industries (1985:75). The involvement of some female as well as child labour cannot necessarily be excluded, particularly for the ancillary tasks.  The decline in state-run industries may well have seen an exodus of labour to participate in agriculture.
Ironworking in the Northern European Barbaricum in the study period (AD400-750)
Within Schleswig-Holstein (Germany), iron production in the fourth and fifth centuries was based on individual farms, where groups of furnaces, perhaps with only one-off use, were located adjacent to small deposits of bog ore near streams, practices indicative of small-scale, localised activities (Pleiner, 2000: 47).  Even at its best, it was not a kind of production could not match that of the Roman industry, working at an estimated 10% of its output level (ibid: 47). By contrast, there is archaeological evidence of concentrations of ironworking production further north in Scandinavia at this time, in particular in central and northern Norway and in adjacent regions in Sweden. Both regions used slag-pit or bowl furnaces to generate thousands of tons of iron (ibid: 48).  The peak of production here appears to have been between AD100-300.  In the Norwegian region of central Trøndelag, it has been estimated that every farm must have been involved in the production, with a regional output in excess of ten tons per annum and far beyond the domestic needs of the producer communities.  Coastal populations probably imported iron from the central region of Trøndelag, as did settlements located further to the north towards the Arctic Circle, probably in exchange for animal-derived resources such as fur and whalebone.  The centrality of iron to trade and exchange mechanisms in Norway, taking full advantage of its sheltered north to south seaways (hence Norway’s name), is offered as an explanation for the concentration of imported Roman objects in Trøndelag.  It hints at a centrally-organised system of production to mobilise adequate resources to carry out surplus production.  Iron production collapsed here in the sixth century, however, and did not recover until the eighth century, when a new technology in the form of a low-shaft furnace with slag-tapping holes at the bottom was introduced to the region (Stenvik, 1997: 258).  
Strategic control over the rich outcrops of bog iron that occurred in Jutland was likely to have been an essential element in the political control of territories in the Later Roman Iron Age in Denmark (Hedeager, 1992: 172, 246).  The raw material would have had importance as a tribute or taxation good in its own right, but it was also the means to equip an armed force composed of local chieftains and their retainers (ibid, 247).  It has been noted, however, that the areas of bog-iron deposits in the western and central parts of Jutland rarely match the locations of weapon burials (ibid. fig. 3.47). The raw material source for the weapons and war equipment deposited at Illerup Ådal in the third and fourth centuries AD was Scandinavian, probably Norwegian. Conjecturally, these could have been from the remnants of a defeated invading army from the north.  Alternatively they might represent weapons in more local use, but sourced through trade with Norway (Stenvik, 1997: 259).  The pattern of ironworking in Denmark over millennia had been one of a seasonal activity by farming communities in possession of easy access to bog iron ore and plentiful fuel supplies.  Changes to this pattern have been identified from the sixth century AD, when a separation of tasks took place, splitting local and specialist production and appears to be concurrent with the emergence of full-time smiths (Lyngstrøm, 2003).
In northwest Europe, smiths of the fifth century were thus generally dependent on impure bog ores.  These, while workable at relatively low temperatures, produced soft, impure iron. The use of pattern-welding techniques in a process of twisting, hammering and welding strips of iron, to some extent mitigated the difficulties of producing a strong blade from iron with an unreliable carbon content.  It meant that a blade could be built up from variable-quality iron. The Early Medieval smith, in contrast to Roman craftsmen, was conversant with the techniques of carburizing and quenching, which improved the edge hardness of tools (McDonnell, 1989: 378).  Such specialist  knowledge was probably acquired beyond the bounds of the Roman Empire and was developed within Germanic traditions of metalworking.  The dissemination of such skills proceeded rapidly throughout northern Europe, most likely through migrating and itinerant craftspersons (Davidson, 1962 :17).

The trading settlement at Dorestad in the Netherlands, which was established by the 630s, but did not begin to expand before c.720, also produced metal amongst its range of activities (Wickham 2005, 682-4).  As such it reflects similar activities that have been recorded by excavation at Hamwic (Saxon Southampton). The Veluwe region of the central Netherlands forms a hinterland for Dorestad and appears to have been the largest iron-producing region in Western Europe between the seventh and ninth centuries, with an estimated total output of 55,000 tons. It exhibits a complex range of iron-working activities throughout the 250 years of its exploitation.  Thus examination of the ore composition from the site at Braamberg dated to the seventh century, established that its slags bore no chemical relationship to local iron deposits.  Rather the bog iron used had been imported onto the site in the form of blooms.  It appears that the blooms had been traded to Dorestad and elsewhere within the Veluwe for smelting rather than being worked in-situ close to the ore deposits.  Only in the later phases were the local ores exploited for large-scale production in the Veluwe (Joosten, 2004: 71).   Carolingian commerce was stimulated by the need to supply the imperial centres with goods, but that requirement also generated over-production and surpluses at the same time to be sold on in local and regional markets (McCormick, 2001: 91).

A simple bowl-shaped furnace from Millbrook in the Ashdown Forest dated to the ninth century displays technical similarities (Hodgkinson, 2008: 35) to a much earlier site excavated at Heeten, a Germanic settlement to the east of the Veluwe, between the Rhine and the river Vecht in a densely-wooded area just to the north of the old Roman frontier.  Other settlements in the Vecht area appear to have been ironmaking for their own needs, but the short-lived Heeten community produced in excess of 0.5 metric tons per annum from bog-iron ore, well beyond their immediate needs, in the period AD300-350.  An explanation for overproduction and a longer-term move to large-scale production in this region has been postulated as resulting from the demands of the Salian Franks for military and other equipment following their settlement within the Roman Empire (Joosten, 2004: 62).  The re-working and forging of the blooms from Heeten, however, has been considered to have taken place only a short distance away at another contemporary settlement (Pleiner, 2000: 47).

The areas of northern Europe that are the designated homelands of Germanic migrants exhibit particular patterns of ironworking that may be replicated evidentially in our project study region of southern Britain. The Schleswig-Holstein area between Jutland and Hamburg has 200 ironworking sites dated from the pre-Roman Iron Age to the Middle Ages.  Here is an ironworking region which contrasts with the relative absence of such sites elsewhere.  Sites producing slags are closely associated here with small bog-ore deposits adjacent to streams.  Slag has also been found in contemporary graves and the few documented examples from the southern Britain study region of this burial trait will be discussed below (see p.12*).  In the fourth to fifth centuries, furnace groups appear to be associated with individual farms, suggesting a small-scale, local production.  In Jutland, the largest area of iron working was in the region of Snorup, near Varde, located near the western coast to the north of Esbjerg.  Over 3000 furnaces have been recorded here between the first and seventh centuries AD, although the majority date from the second to fourth centuries (Pleiner, 2000: 46-7).  Despite the intensity of activity here, however, the rate of iron production has been estimated as a mere tenth of that achieved within the Roman Empire.  Yet, as the Roman iron-working industries declined, Scandinavia began to exploit its iron resources, particularly those in Central Norway and Central Sweden, and produced significant tonnages, far in excess of domestic needs (Pleiner, 2000: 48).

A recent study of Langobardic (or Lombardic) ironworking in Italy (La Salvia, 2007) contributes to our awareness about the organisation of post-Imperial metalworking and iron working in particular.  Here, a radical re-organisation of metallurgical production has been identified, one that restructured iron production cycles, on the one hand, as collateral to agricultural activity, whilst on the other spreading amongst territorially-based production centres, embedded within the dynamics of local economic regimes and markets (ibid.: 74).  La Salvia has characterised production as extensive, rather than redolent of the intensive production found in Late Antiquity, but one clearly linked to regional exchange-mechanisms.  Technologically, he identified a fusion of Germanic and Late Roman traditions (ibid: 42).  In considering the numbers of iron artefacts deposited in Langobardic cemeteries, La Salvia suggested that the recycling of scrap material does not offer a plausible explanation for such volume.  Rather there is sufficient evidence, at least for this region, of continuous metal production from ores.  Indeed the capabilities and market-led demands of the Langobards may have been integral to the processes of a re-structuring of iron production cycles (ibid: 46).  Efficient organisation of craftsmen from the mid-sixth century would have enabled the supply of standardised products, with a sufficient volume to make the trade in their products an important component of all commercial exchanges within the Italian peninsula, despite the competition from and penetration into its markets of Eastern Roman (Byzantine) products (ibid.: 72).  The latter are not seen as the staples of exchange, however, but rather as elements of a less extensive luxury trade.
Ironworking in southern Britain AD400-750 (Map 2)
Evidence for ironworking on any scale in the study region for the period AD450-750 is scant and can only be inferred indirectly from later finds and technical practices. The only securely datable Wealden site that offers evidence of ironworking in the Anglo-Saxon period is that at Millbrook on Ashdown Forest in East Sussex, dated by radiocarbon and archaeomagnetic samples to AD800-835.  The site was only in use over a limited period, but unusually produced intrusive material, in the form of pottery and a sandstone hone, indicating domestic and maintenance activities contemporary with the use of the furnace (Tebbutt, 1982).  The primitive furnace type and technology found here demonstrated affinities with the non-slag-tapping furnace tradition of Germanic northern Europe as found in southern Denmark and Schleswig-Holstein (Cleere and Crossley, 1985:85).  The evidence supports the view that the technology was imported from those homeland regions to the eastern seaboard of Britain (McDonnell, 1989: 374) and highlights the hiatus in techniques from the Roman period in Britain.  Nevertheless, the contemporaneous usage of two broad metalworking traditions is evidenced, characterised as indigenous smelting technologies and an intrusive technology associated with slag blocks (ibid: 380).  Another bloomery furnace, at Long Gill, Mayfield, Sussex has very broad radiocarbon dating extendning from AD315 to 785.  Unfortunately there is no other associated datable evidence from the site to assist us in refining this further (Hodgkinson 2008: 36).
Only just outside the study region, the same furnace type has been identified from dumped ironworking residues in sunken-featured buildings (SFBs) at Mucking, Essex (McDonnell, 1993: 82-3).   The presence of slag cakes here gives an indication of the type of furnace, although in this particular instance the evidence suggests small-scale activities of both smelting and smithing in the sixth and seventh centuries.  The working of just one or two small production units is implied. By extension, we can infer that knowledge of this particular technology for smelting had been successfully preserved or curated and utilised throughout the whole study period, although its date of adoption in Britain is unknown.  Slag-block melting technology has been identified additionally from the thick slag deposits at the Market Place, Romsey, Hampshire, a site provisionally dated to the sixth and seventh centuries, or at least preceeding the foundation of the royal nunnery (Russel, 2002: 23).  Significantly for discussions of the organisation of ironworking activities within the study period, sites with such evidence rarely occur in the vicinity of any major iron-ore deposits.

The non-slag-tapping furnace found in the earliest phase at the Ramsbury settlement in Wiltshire, has been dated to the late eighth century.  In a later phase of the site, in the early ninth century, the type of furnace used shared similarities with the more efficient slag-tapping methods used by the Romans, suggesting a re-emergence of still earlier traditions (Tebbutt, 1982:33).  It was noted that the iron ore had been transported to the site from a distance (Haslam, 1980).  Analyses of the ironstones indicated that their sources may have been a concretionary iron ore from the Savernake Forest, some 7km to the southwest of Ramsbury as well as from the Lower Greensand outcrop at Seend, which is 30km to the west (Fells, 1980).  Savernake Forest does not appear as a location for iron-ore deposits within the geological listings consulted for our project (e.g. Geological Survey of Great Britain, 1935) and we are not aware of any evidence for Roman ironworking there. The identification of such an iron-ore source highlights the application of detailed local knowledge by ironworkers operating in the Anglo-Saxon period, who were able to locate and work the Savernake source.  It also shows the value to them of such minor and marginal, yet still accessible resources.
There is also evidence of iron blooms being forged on settlement sites along the southern and western edges of the Weald.  At Friar’s Oak near Hassocks in Sussex, bloom consolidation or forging is the only part of the ironworking process that is present.  Admittedly it can be inferred that smelting must have taken place in the vicinity, rather than at the source of the ore itself (Hodgkinson, 2000: 41). It has been suggested that these activities were intended to produce iron in a form that could be traded on, while the presence of a grindstone here suggests the manufacture of finished iron artefacts for market (Butler, 2000; 73). The Friar’s Oak site has been dated, however, to the Middle Saxon period.  A Mid to Late Saxon date has also been assigned to a site at Buriton, near Petersfield in Hampshire.  The presence of scatters of grass-tempered pottery here might suggest an earlier date, depending on how long handmade pottery continued in production here.  The ironworking activity here involved re-heating blooms produced from smelting furnaces in the vicinity (Tebbutt, 1980: 16).
It should be noted that there are over 450 undated and undatable bloomery sites in the Weald (Map 2; Jeremy Hodgkinson, pers.comm.).  Whilst the majority may well represent Roman workings, a proportion may equally belong to the Anglo-Saxon period, although none have produced any artefactual evidence to confirm such a date.  Tebbutt (1973: 8-10) in a  discussion of a site at Turner’s Hill in Sussex offered the negative proposition that a bloomery with no pottery is likely to be either Anglo-Saxon or post-Conquest Medieval in origin.  Unfortunately, however, there is no direct evidence for continuity of iron-production activities in the Weald within our study period, problematising any attempt to identify the potential sources of this key raw material for the early Anglo-Saxon population in southern Britain.  
Transhumance with the herding of animals, particularly swine, into the Wealden denns, using still-extant routes, be they drove-ways or sections of Roman roads, would have provided access to the ore deposits for people living in the eastern part of Sussex, to the east of the London to Brighton road (Margary 150).  Of course, the antiquity of the drove-way system has not been proven, though it does seem probable in most cases.  Continuous use of track-ways from the later Bronze Age or the Iron Age is, however, entirely feasible.  It would have been well within the technical and physical capabilities of herdsmen to dig out ore, roast the ore or perhaps even to produce raw blooms, to take back with them for seasonal work at the forge in the settlement.  Meanwhile the herds could be managed within the denn by other more junior members of the group, who assisted in the main drives to and from the denn.  Something of the sort might be inferred from the activities discovered at the ninth-century Millbrook site (see above).  The possibility that these resource-gathering practices were continuous from the Roman period certainly cannot be discounted (Hodgkinson, 2000: 36).  
Complete ironworking processes do not need to have been carried out in the Weald.  Activity might be limited to digging into suitable deposits and then transport the ore to the home settlement on pack animals.  Accumulation of material, albeit of variable quality, together with access to sufficient timber resources for furnaces and forges, would have facilitated the work of peripatetic but specialist metalworkers. Ore accumulation and smelting may not have been a very precise activity, leading on occasion to the generation of surplus bloom material. Taxation or tribute submitted to a central authority may have been offered in the forms of iron artefacts, or else bloom worked into bars, or un-worked bloom or even the constituent ore, whether in bulk or roasted form.  It may have possessed a relatively high weight-to-value ratio and may have been able to function as a form of currency in other exchange/value transactions.

Minsters as ecclesiastical institutions were major consumers of goods and services, but were also active in production from a basic range of crafts that included ironworking.  The scale of production from presumed excavated minster sites, as particularly evidenced at the Middle Saxon sites of Brandon in Suffolk and Flixborough in Lincolnshire, was certainly in excess of that found on contemporary secular settlements and they were out-produced only by trading and manufacturing emporia such as Hamwic in Southampton (Blair 2005: 258-9).  One charter (Sawyer, 1968: S12) stated as follows:
A.D. 689 (July). Oswine, king of Kent, to St Peter's Minster (St Augustine's, Canterbury) and Abbot Hadrian; grant of 1 sulung (aratrum) of iron-bearing land, formerly belonging to the royal vill at Lyminge, Kent. Latin
The entry is unusual in the context of charters of the study period in specifically naming the resource that is being granted.  John Blair (2005: 258) has interpreted the reference as relating to a Wealden mine (or ore deposit), but this need not be the case.  We have the presence of undated bloomeries in the vicinity of Westwood near Lyminge, although these are associated with the sparse ores of the Greensand (Spurrell, 1883: 292).  Undated iron clinkers have also been found at Stowting Roughs and at Westwell above Charing, again indicating the presence of workable, if poor quality, deposits along the scarp edge of the North Downs (Bradshaw, 1970: 179-80).  So a more local source within the regio of Lyminge might be plausible here. 
Hamwic is the major trading and manufacturing settlement within the study region and it produced evidence of widespread smithing across its excavated areas represented by over 6,500 artefacts, although there is little evidence relating to smelting (Mack et al, 2000: 87).  Some of these activities began within the first half of the eighth century, for example on the Six Dials site (SOU 31).  A radiocarbon date from site SOU 29 associated with smithing residues, however, suggested relevant activity within the early Anglo-Saxon period (Oxley, 1988: 45).  Large quantities of smithing slag were also recovered at the St Mary’s Stadium site, attributed to the second half of the eighth century (Andrews et al, 2005: 202).  The Middle Saxon period has produced evidence nationally of sophisticated manufacturing techniques, producing steeled tools alloying iron with carbon or phosphorus.  Uniquely at Hamwic there is evidence for high-quality, high-carbon, liquid steel, produced by refining cast irons to manufacture edged tools, using techniques in advance of those known from elsewhere (Mack et al, 2000: 95).  Smithing evidence remains relatively rare in the Anglo-Saxon period, but such as has been revealed by excavation throughout Britain indicates a wide range of types, and thus extensive ranges of specialisms and modes of production.  It includes full-time smithies on (later) urban sites, as well as small forges and workshops for intermittent or seasonal usage on farmsteads (McDonnell, 1989: 380).
Summation of the key issues for ironworking within southern Britain
The method or methods of production in use during the study period remain open to debate, given the diverse range and comparative lack of direct evidence.  McDonnell (1989: 381) suggested that the re-cycling of Romano-British iron may have been a factor, but noted that high-quality steel could not be produced easily from such a source.  Alternatively, significant quantities of iron may have been imported, but any such suggestion would run counter to the evidence for an imported smelting technology operating in Britain.  It is therefore relevant to assess the various means and processes by which iron production may have taken place here.  We can then consider its economic role within early Anglo-Saxon kingdoms in subsequent chapters, if indeed such an economic role can be established.  In the light of the review above of the contextualising evidence, the following potential situations should be considered.
· There was long-term access to Roman military hoards of iron, deposited in the vicinity of deserted Roman military sites.
· There was long-term usage of Roman iron objects, whether unburied and curated or scavenged from deserted sites.

· Iron ore or blooms were imported by sea from mainland Europe to coastal regions of southern and eastern Britain for smelting, as were iron artefacts, as an adjunct of large-scale migration and continuing contacts with the north German and Scandinavian homelands.
· The recycling of scrap iron from other sources, such as derelict buildings and villa estates occurred on a sufficient scale to meet domestic needs.
· The exploitation of iron-ore deposits in the Weald and elsewhere within the study region continued, possibly on a seasonal basis and with only localised production in rural settlements and individual farmsteads. The underlying assumption here is the continued usage of all or certainly parts of the Roman road system running across the western ore deposits of the Weald and elsewhere.
· Marginal iron-ore deposits located adjacent to settlements may have been sufficient to supply their domestic needs.
· Itinerant smiths produced new objects as required for communities, drawing on their stockpiled resources, including extracted ores, blooms and charcoal.
· Ore, blooms or iron bars may have been accumulated in centralised production locations, probably as part of a tribute or taxation system. The authority at the central place would oversee the process of manufacture and control the distribution of end-products for political and diplomatic advantage.
· Sufficient quantities of iron ore were available and were exploited from sources other than the Weald, particularly from established sources with Roman precursors, as at Blean in east Kent, both Seend and Westbury in Wiltshire and Frome in Somerset.
Several factors can be used to argue against the importation of raw iron ore into southern Britain early in the study period.  One is clearly the fact that large and more accessible deposits existed in the Weald.  Another is the issue as to whether types and sizes of sea-going vessels available in the fifth and sixth centuries would have been adequate for cross-channel exchange of heavy goods.  Certainly a relatively light, but bulky staple such as cloth would have been a more obvious and viable proposition.  As for the widespread use of scrap, Cleere has claimed that iron metallurgy “did not achieve a technological level … that would permit the recycling of scrap material” in contrast to the situation for copper and copper-alloys (Cleere 1984: 6). The assertion might be challenged, however, in the light of our understandings concerning ironworking techniques in other periods (John Merkel, pers. comm.). The metallurgically-identified variability in the quality of the iron within composite objects may have been the result of variable ore qualities, however, rather than be a function of re-used scrap from diverse sources.
The issue of the wholesale importation of iron objects in the earliest phases of the study period would be best examined through analysis of extensive and comparative metallurgical investigations. Unfortunately relatively little research has been carried out in this area beyond the study by Tylecote and Gilmour (1986) into Anglo-Saxon edged tools and weapons and as a result definitive statements cannot be provided. To take just the example of double-edged long swords (spathæ), Tylecote and Gilmour found that the majority of the relevant examples for the study period were pattern-welded using low-carbon iron with butt-welded edges.  Their quality was variable and they would have been only barely adequate in use as weapons, as opposed to their symbolic display value.  Improvements in standards were not apparent until examples from the seventh century and later were analysed (ibid: 249).  Single-bladed seaxes, although probably only regularly in use as part of a weapon kit from Phase B onwards, exhibit a different type of manufacturing technique.  They possessed an iron core in a steel jacket and were not pattern-welded (ibid: 243).  Knives of the period were generally of a much greater hardness by a factor of three than any of their Roman predecessors (ibid: 99).  There is a real need to undertake dedicated research into metallurgical construction of spearheads displaying typological differences.  For example those types found in association with Late Roman military equipment might be compared to those found in other Phase A weapon-burials. Interestingly Swanton (1973: 140) did observe that certain examples, probably acquired by federate troops, were technically similar to those found in the votive bog deposits of the Jutland peninsula, which was continental Anglia.  These spears may have arrived as personal imports with their owners or else have been the products of first-generation migrant-smiths from Anglia.  Swanton proposed a mode of ironworking that would provide for the needs of isolated communities, thus leading to local and regional individual forms of spearhead types (ibid: 141).
The extent to which iron objects deposited in Anglo-Saxon burials had been manufactured in and curated from the Roman period and kept in active use for the interim needs to be considered next.  Clearly, certain kinds of copper-alloy artefact had a long-use life from the Late Roman period.  The project database records nearly 500 entries under the ‘Curated/Roman Ae’ category.  The most numerous of these are perforated coins, but there are also brooches, bracelets, tweezers and keys.  Turning to iron objects entered in the database as ‘Curated/Roman’, there are a mere 22 items, with a similar range of object types as those in copper-alloys, together with an occasional spearhead and a chatelaine chain.  Significantly these Roman iron artefacts are evenly distributed throughout the study region.  If we turn to the range of Roman tools, fittings and weapons collated by Manning (1985) from the British Museum’s collections, we could suggest that a further modest advance on the total of 22 might be achieved through further identification exercises on archived material.  Candidates for objects that may also appear as one-off inclusions in early Anglo-Saxon burials include in-shaves (Manning’s B18), saws (B21), shears (D4 and D7, which are similar to seventh-century versions in Kent: Harrington 2003, fig. 42), various components from snaffle-bits (H13-H17 as discussed by Fern 2005), certain types of key (O23-O27, although Anglo-Saxon examples usually operate on only one lock lever rather than on multiples), box-lock components, iron bucket fittings (P11-P20), loop-headed spikes and double-spiked loops (R34-50), various nails (R74-103) and chain links and loops (S6-S17), the latter used as components in chatelaine assemblages in feminine-gendered graves.  The restricted range of these items and their minimal frequency in early Anglo-Saxon burials does little to suggest a wholesale subsistence reliance on curated Roman ironwork.  The major type finds of early Anglo-Saxon spearheads and knives are distinctly different as a comparison of Evison’s knife typology and Swanton’s spear typology with Manning’s Q30-Q60 and V25-V139 makes clear.  The Anglo-Saxon versions must have been manufactured later.  It should be noted, however, that both tools and everyday items are more conspicuous by their absence than by their presence in Anglo-Saxon burial assemblages (Harrington, 2003: 306-8). Comparisons with finds recovered from settlement sites might achieve more to clarify the issue of the longevity of Roman iron artefacts in the longer term.  Nevertheless, it is safe to assert that the vast majority of iron objects used in the study period was not of Roman manufacture.

The absence of metalworking tools from burial assemblages prior to the middle of the seventh century or later further obscures any discussion of the earliest phases of ironworking.  Within the study region, the single example of a related tool is a pair of pincers or tongs, now known by published illustration only (Faussett 1856) from grave 115/6 at Sibertswold in Kent (KntSIB-IC1).  The tool occurred in what was otherwise an ordinary spear-and-shield-boss grave.  Elsewhere in Britain, the only other relevant burial is an isolated grave near Tattershall Thorpe in Lincolnshire, whose assemblage indicates an itinerant smith. The tong types are similar in both cases, but in the Lincolnshire context the tool kit included an anvil, snips, files, punches and a hammer. The associated collection of scrap iron with the smith is interpreted as awaiting re-cycling and as emphasising the value of scrap as a source of metal (Hinton, 2000: 105).  Metal workers of the study period appear to have been adept at using different qualities of iron and combining them to produce a single object of aesthetic value (e.g. Leahy, 2003: 127 considering a polished spearhead from Bedfordshire).
Iron slag occurs occasionally in burials, but the database records only 17 instances from just eight sites.  There are both inhumations and cremations here, mostly dating prior to 600, but also occurring as late as the eighth century. The majority are recorded from modern excavations conducted by contract field units, with seven coming from the inhumation cemetery at Market Lavington in Wiltshire.  The slag material is found in both male and female graves and is distributed throughout the study region, although no examples occur in either Berkshire or Sussex.  The presence of slag is interpreted typically as residual material from a settlement in the vicinity or as residual relating to earlier phases of the site.  It can be noted that none of these sites is located in particularly close proximity to iron-ore deposits.  At Market Lavington the slag fragments amount to 10kg in total and they are scattered over the whole settlement and cemetery site.  It would seem that they indicate nothing more than seasonal smithing activity (Montague, 2006: 83). The database codes for these eight sites are: GlsFFD, GlsLLE, HtsALT, HtsSTN, HtsTFD, KntRAM, SryCYN and WltMLV.

Whilst a close comparison of all settlements in the study region for evidence of ironworking residues is beyond the scope of the project datasets, consultation of some of the most recently published site reports highlights the potential for such an exercise to expand the inferences that might be made about ironworking.  A review of the data from 26 occupation sites in the London region, which are on or beyond the margins of the study region, prepared by Cowie and Blackmore (2008) has produced metalworking evidence from only three of them. These have been interpreted by their excavators as probably only residual material from Roman activities and as in no way comparable to the scale of activities evidenced at Mucking in Essex.  Access to metal goods in the Lower Thames area in the Middle Saxon period would most likely have been mediated through the trading emporium of Lundenwic (ibid: 150-1). Metalworking residue evidence from the Royal Opera House, Covent Garden site, however, only provided evidence of smithing and recycling rather than smelting.  Concentrations of scrap iron and strips of iron bar probably indicate stock for future use, with other supplies notionally present in the form of blooms. The source of any iron ore used here has not been established, although conjecturally it might be the Weald by the eighth century (Malcolm et al, 2003: 175-6).  

Then in the Upper Thames Valley during the early Anglo-Saxon period there is little evidence for ironworking, beyond traces of smithing within what were primarily agricultural communities. The main craft activities in evidence here are textile production and ceramic production (Booth et al, 2007: 322-4).  It is only in the Middle and Later Saxon periods that iron-working debris becomes a consistent find on its settlement sites, including a rare instance of the smelting of local bog ore at Wraysbury in Berkshire (ibid: 347).  The settlement at Barrow Hills near Radley in Berkshire (now Oxfordshire) has been dated between the fifth and seventh centuries and also presents limited evidence for ironworking, with between two and ten kg of metal used for the manufacture and repair of domestic artefacts.  More than one source of iron was used here, presumably transported to the site in the form of blooms.  The ironworking activity may well have been carried out by semi-skilled, part-time blacksmiths (Salter, 2007: 259-262).  Again we should note that these Thames Valley sites are not within easy reach of large iron-ore deposits.  Thus for the Upper Thames communities located between Reading and Lechlade, the nearest source of quality ores would have been further north in the Midlands around Banbury in north Oxfordshire.  The presence of small, locally outcropping deposits in the Upper Thames Valley cannot be discounted, however, and might be better identified through further investigations of Roman archaeology in the area.  Finally, at Bishopstone in East Sussex, the late fifth to early seventh-century settlement on Rookery Hill similarly has produced no evidence of iron working on the excavated site.  Its main economic activities focussed on exploiting livestock, probably within a mixed farming regime.  Nevertheless, it is the closest excavated settlement to the iron-ore deposits of the western Weald, located approximately fifteen miles to the north.  Although residual Roman iron artefacts are present here, the morphology of a group of door nails does suggest manufacture contemporary with its Anglo-Saxon community (Bell, 1977: 237).  

To conclude, there is no uncontested evidence of primary iron working in the study region, in terms of ore mining and smelting and roasting.  Indeed it is not known how such a site might present itself within the early Anglo-Saxon period.  A mine-pit or shallow diggings into a deposit might belong to any date and such obscure man-made features are plentiful enough throughout the study region.  Nevertheless, the available settlement evidence indicates a separation of the component processes.  Several specific questions still need to be addressed, however.  Kentish burials appear to be iron-rich, with a wide range of object-types deposited in large numbers. Yet the main centres of settlement in east Kent are distant from Wealden ore-sources.  Admittedly, east Kent does contain the iron deposits at Blean near Canterbury, which had been worked and smelted in the Roman period until the late fourth century (Wilson, 1973: 322).  It also encompasses the outcrops at Dover.  Whether these two sources, together with other marginal outcrops, were sufficient to supply domestic and surplus requirements cannot be established.  
The mechanisms for the social replication of mining and metalworking skills are unknown to us, although it could be argued that the mere presence of itinerant smiths would be insufficient to explain the levels of skill deployed or the separation of tasks and hence a full working knowledge of all the processes involved.  Clearly there was an inheritance of techniques and methods from the North European Barbaricum, but did this necessarily negate the continuity of Romano-British iron-production traditions and the locations of ironworking sites?   
The evidence of iron-making and ironworking at Silchester (Hampshire) Insula IX poses a conundrum within the discussion as the activity potentially belongs in the post-Roman period.  It may thus represent a continuation of a Late Roman ironworking and manufacturing activities previously noted from excavations of the Basilica site here, albeit on a fairly small-scale though steady rate spread over some 150 years (Fulford and Timby, 2000: 72-4).  Fulford (2006: 278) has argued for widespread occupation within Silchester between the fifth and seventh centuries, although the ironworking did not occur at any point in sufficient quantity to suggest a large-scale metalworking industry (Tootell, 2006: 159).   Rather the evidence of slag indicates small-scale activities, perhaps re-cycling scrap iron from derelict buildings elsewhere.  On the other hand, the excavator is firmly of the opinion that iron smelting also took place here using what he has interpreted as simple bowl furnaces (Michael Fulford, pers.comm.).  Metallurgical analyses indicate that the source of the ore was the Forest of Dean.  The excavation of two iron hoards in the vicinity of Insula IX, each containing a wide variety of tools, together with some copper-alloy [bronze?] objects indicates the scale of available material from the site.  These have been dated to the late fourth century and were probably votive deposits.  Yet, Silchester is located within an extensive territorial zone devoid of most early Anglo-Saxon activity.  The only contemporary evidence comes from an apparently isolated burial in the North Gate of this civitas capital, which has been radiocarbon-dated to the fifth century and a handful of artefacts of uncertain provenance (Boon, 1974: 76).    
The main points that emerge from the summation section are that:
· Few settlements exhibit iron-working activity and most of those that do are probably not working beyond meeting their immediate needs in the production of domestic artefacts. There may be regional differences in the presence or absence of iron-working activity.
· The movement of blooms and iron bars to settlements is strongly inferred as is movement of them between settlements.
· Certain areas appear to experience iron as a scarce resource, although other raw materials and products obtainable from an agrarian base are more plentiful.  An exchange network must be inferred in order to meet subsistence needs, implying the production of surpluses elsewhere.
· Whatever the North European point of origin of migrant communities, their collective experience of iron working was based on small-scale, localised production.  Included was the movement of component raw materials and semi-finished products within regional and specialised trading networks.  A central coordination of or the provision of a market place for exchange may have facilitated production.  Some community specialisation is noted in the activities of some North European sites.
· The seasonality of metalworking tasks is consistently interpreted as the result of the movement of and the need to await the arrival of peripatetic smiths, as indicated by written sources, rather than as an activity integrated into the work cycles of rural communities relying on their own labour and expertise. 
· Iron may have been a valuable component of a taxation and tribute system.
· Central places for the conversion of iron into artefacts other than those required for domestic use can be inferred, through the accumulation of the necessary resources.
· Iron objects were probably made from raw materials supplied from a variety of sources, including new blooms, iron bars or blanks and recycled objects, again suggesting centralised accumulation of resources.
· The value of very local deposits to fulfil community needs is demonstrated throughout.  Full-scale exploitation of large deposits, such as occur in the Weald, may not have been necessary during the study period.  If these deposits were not exploited, then perhaps iron had a high perceived value due to its scarcity and its distribution may have been strictly controlled
· Decision-making processes would have been necessary concerning the conversion of a scarce raw material into objects that consumed a large proportion of the available store.  Examples are spearheads, swords and shield bosses, which were the heaviest iron objects.  Can the mapped distribution of these items provide an indication of the territorial reach of those persons central to iron conversion and distribution?  Or, should we envisage instead extremely localised production regimes?  For example, might each weapon-bearing male be responsible for the manufacture of his own equipment?  Such a suggestion would characterise him as a multi-tasking militia-man as well as a farmer and blacksmith.  An alternative model might see weapon provision as a household responsibility.  Would a complete weapon set have come from a single source or did each component have a different sourcing framework?
The regional settlement pattern and proximity to iron ore deposits (Maps 3 and 4)
The issue of site location selection will be addressed in greater detail elsewhere and proximity to a range of resources and site-catchment issues will be considered there.  Nevertheless, In the light of the above discussion, it is important to comment on the regional pattern of iron deposits and the earliest sites recorded in the database before moving on to consider the amounts of iron accessed by discrete communities over time and space. [How do you define early sites?]

When the iron ore deposits are plotted against the earliest burial sites in the study region [see Map 3] no close physical proximity can be established overall.  In the light of North European models, however, a direct location of settlements on top of or directly adjacent iron deposits is not necessarily to be expected.  Certainly the absence of settled communities represented by cemeteries in the vicinity of the Wealden deposits can be noted.  Again the central tracts covering the later heartlands of the West Saxon kingdom are completely devoid of iron deposits. This iron-poor region covers most of Hampshire, central and eastern Wiltshire, that part of Gloucestershire within the study region, all of Berkshire and the westernmost sector of Surrey.  The early burials located furthest to the west in the study area are all isolated and poorly dated inhumations and these suggest that the deposits at Seend, Bargates and Abbotsbury were not within the ambit of early settled communities.  By contrast, the Isle of Wight appears to be well resourced for iron, particularly in its western half, which is also the focus of the major cemeteries in phase A (Map 4).  Only in Kent does there appear to be any physical overlap between known cemetery sites and iron deposits, at Dover and the area peripheral to Blean. The degree to which any of these deposits may have been worked is undetermined.

Turning first to Phase B and then on to Phase C (Map 4), there are again only a few instances of direct proximity of cemeteries to iron deposits, although even here it cannot be assumed to represent a causal factor for site location.  In general there is no archaeological evidence for geographical movement towards the iron-ore deposits over time, although access to them might be assumed to support later expansions of iron-working activity, as identified on Middle-Saxon settlements and trading wics.  The well-furnished weapon-burial cemetery at Bargates near Christchurch in Hampshire could be argued to be guarding both access to the Salisbury region using the Avon river and access to the iron deposits at Hengistbury Head.  The only example of a direct location occurs at Buckland Dinham in Somerset.  It is an otherwise isolated site on a prehistoric barrow cemetery, but exhibits a conspicuous degree of wealth in terms of imported beads, amethysts and silver wire and has been dated to AD600-700.
Three case studies
If there was unequal access to iron resources over space and over time, then it might be expected that selected key artefacts might mirror this in terms of their weight (used here as a short-hand for volume of iron) and in terms of  counts of artefacts.  It was indeed found to be the case as Kent has by far the largest number of iron objects and the greatest number of people buried when compared to the rest of the study region.  There are also spatial differences in the quantities of iron used to manufacture objects throughout the study region.  This is particularly visible through examination of the comparative weights of the heavier items.  The data was split between that from Kent and that from the study region.  For this purpose, west Kent was included in the Kent figures, as although clearly it was a culturally Saxon area, it derived benefit from its relationship to the ‘original’ kingdom of Kent to the east of the Medway.  The rest of the study region was considered together as broadly Saxon in cultural terms and more distant from the east Kent nexus.
Iron case study 1: shield-bosses
Shield-bosses have been provided with a well-developed typology (Dickinson and Härke 1992) that provides a basis for highlighting geographical and cultural preferences for their use in the study region.  
Shield bosses (main distribution area in bold)
	Type
	Region
	No. from that area
	Average weight in grams

	Group 1
	Saxon

Kentish
	106

7
	390g
364g

	Group 2
	Saxon

Kentish
	22

3
	344g
364g

	Group 3
	Saxon

Kentish
	53

54
	322g
310g

	Group 4
	Saxon

Kentish
	31

0
	328g

	Group 5
	Saxon

Kentish
	8

0
	374g

	Group 6
	Saxon

Kentish
	22

14
	239g
253g

	Group 7
	Saxon

Kentish
	23

23
	348g
345g


Over 700 shield bosses are recorded in the project database, but only 378 (52%) of these have been assigned to a type.  Kent accounts for 306 of the total number of bosses (42%) but only 116 of these (38%) have a defined type.  The average weights for each type are derived using the weighting methodology adopted and outlined in the Database Metadata chapter (Ch.*).  The regional preferences for shield-boss type as identified in the table run broadly in step with those identified by Tania Dickinson (1992: Table 2).  There appear to be no exclusively Kentish shield-boss types, although there is a preference towards groups 3 and 7, which are the most numerous finds here. The sheer number of Kentish bosses that cannot be assigned to a group would have the potential, however, to vary this tentative conclusion.  Then there is a definite bias towards bosses of groups 1, 2, 4 and 5 within the Saxon areas.  Dickinson’s own distributions provide more fine-grained information than is presented here and further divisions may well be present within the Saxon zone.  There is no substantial variation between the weights of the same-group shield-bosses found in Kent and elsewhere.  An overall difference occurs within Group 6 (low-cone) bosses, which are generally lighter than the other types. The Group occurs from Phase B onwards, that is after c.575 and might suggest a slight restriction in the amount of iron available for shield-fitting manufacture at that time.  
Iron case study 2: swords (number in sample in brackets)
	Phase
	Average weight in grams (all)
	Saxon average weight in grams
	Kentish average weight in grams

	A
	893g (139)
	925g (87)
	839g (52)

	B
	720g (118)
	558g (27)
	768g (91)

	C
	913g (22)
	817g (5)
	942g (17)


A decreasing number of sword burials appear between Phase A and Phase C, although in Kent the numbers relative to those from the Saxon area to the west actually increase over time. The Phase A average weight of a sword in the study region drops significantly in Phase B, but increases again in Phase C.  Comparing the two sectors of the study region, a rather different picture emerges from what might be expected given the frequency of sword burials in Kent.  Thus in Phase A, Kentish swords are lighter than those in the Saxon areas, while in Phase B both sectors are investing less iron in swords than hitherto based on weight, though Kent sees an increase in the number deposited, perhaps stretching its resources to do so.  Finally Phase C sees a recovery in the quantity of iron deposited for each individual sword, but the quantity is focused on significantly fewer items with still fewer within the Saxon areas.  Although there are fewer swords, a greater amount of iron than before is invested in each, suggesting again a restructuring of the iron supply through phase B.
Iron case study 3: knives 
A knife is the most common artefact to be deposited with an inhumation of either gender in all three phases.  It might be expected to reflect rather better than any weaponry the underlying patterns for access to iron for the population as a whole.  Using only the accurately-weighed examples, rather than the average-weighted data, differences in the patterns of iron consumption over time have been identified as shown in the first Table below.  Although there can be confusion in some publications when separating single-edged blades between the categories of a knife or a seax, the items included here have been filtered to exclude overly-large artefacts that could fall into the seax-weapon category.
	Phase
	Saxon average weight in grams
	Saxon range of weights
	Number of knives in Saxon area
	Kentish average weight in grams
	Kent range of weights
	Number of knives 

In Kent

	A
	24g (559)
	4g-100g
	986
	22g (229)
	3g-73g
	491

	B
	28g (213)
	6g-184g
	409
	22g (349)
	2g-170g
	846

	C
	24g (109)
	5g-114g
	241
	20g (312)
	2g-170g
	740


Average and range of weights of knives (number in sample in brackets)
In the Saxon area the knives are consistently slightly heavier than those recorded in Kent.  There is an apparent upward movement in both the range of weight and the average weight of knives in Phase B, reverting to the earlier norms by Phase C.  Their weight is maintained then, although there are far fewer knives in circulation successively in phases B and C.  Kent is more consistent in the amount of iron used per knife over time, although it has produced proportionately many more in phases B and C than has the Saxon area.  The Kent knives also dramatically increase the upper end of their weight range in Phase B, which is maintained in Phase C.  This feature occurs in parallel, however, with significant increases in the total number of knives in circulation in Kent.
Perhaps these results merely reflect the demographics of the study period, in that we have many more burial records for Kent than elsewhere.  The following tables are based on all those individuals for whom we have burial records and knowledge of their associated knives.  The data is split again in order to compare Kent with the remainder of the study region.
People and knives by phase

	Phase
	Total People 
	Kent
	Non-Kent
	Total knives 
	Kent
	Non-Kent

	A
	4989
	26%
	74%
	1079
	45%
	55%

	B
	3419
	52%
	48%
	1257
	67%
	33%

	C
	2965
	60%
	40%
	994
	75%
	25%


Knives per head of population

	Phase
	Total knives 
	Total People 
	Kent knives to people ratio
	Non-Kent knives to people ratio

	A
	1079
	4989
	1:1.7
	1:3.7

	B
	1257
	3419
	1:1.3
	1:4

	C
	994
	2965
	1.1.25
	1:4.7


Kent is well furnished with knives throughout the study period and is always within the parameter of one knife per one-to-two people.  The ratio actually improves over time, so that by Phase C, although we have fewer burial records and fewer knives, a greater proportion of the Kent population is buried with a knife than before.  This intensification occurs at a time when other materials and quantities of goods were being less frequently deposited in burial assemblages.  Perhaps what is implied is that possession of an iron knife in a burial had become a status-marker by Phase C in greater Kent.

The reverse situation applies outside of Kent with the ratio actually worsening, so that whilst in Phase A a single knife was deposited for approximately every four persons, by Phase C, there were fewer knives in each cemetery and the ratio had increased to one knife for every five individuals. The Saxon data set includes barely-furnished burial communities, such as occurred at Ulwell near Swanage in Dorset (DstSWG-IC1), which had only one knife amongst its 54 seventh-century burials, and the contemporary site at Farthingdown in Surrey (SryCDN-IC1) which produced 15 knives amongst 30 burials, although high-status artefacts in other materials were also present here.  This evidence suggests that regional variation in access to iron knives was dependent on a community’s status.  
Percentages of the population with iron (Map 4)
We need to establish the percentage of a cemetery community that would be buried with an iron artefact.  Although the gross number and types of artefact of varying raw materials diminished amongst burials between phases B and C, iron remains a constant presence throughout.  The range of iron objects is large, extending from a simple small iron dress pin or a nail right up to a prestigious two-edged sword of the spatha tradition.  If iron was a readily available material, then it can be hypothesised that a greater proportion of the community would have access to it for deposition in a grave or a cremation deposit.  Even if iron were not present in great quantities, the available amount might have been distributed within the community, according to the tenets of its social organisation.  We might expect to see either a generalised spread of iron throughout a community or else a differential distribution with only a limited number of persons accessing it as an exclusive material.  In order to explore these issues, the percentages of each cemetery population with iron in their burial assemblage were traced through the three phases and are presented in a map format [Map 4].
In Phase A there is a broad picture of both very evenly and also some unevenly spread iron resources, with some indications of core and peripheral areas of iron deposition. Those communities closest to the coast include a higher number of sites in which over 75% of the population was buried with iron.  There is a fall off amongst the more inland sites both on either side of the North Downs in Kent and westwards along the South Downs from the Ouse-Cuckmere block in East Sussex.  Central Wiltshire produces the most even spread of sites with the majority of them accessing iron, although the western-most sites in Dorset and Somerset have fewer than 13% of their populations accompanied by an iron artefact.  The west Kent-Surrey area and the Upper Thames Valley have no sites in which more than 75% of their populations possessed iron artefacts, and mostly they fall below the 50% range.
For Phase B a common pattern occurs throughout the study region that sees an increase in the number of sites in which a smaller proportion of the population is buried with iron artefacts.  Thus the new communities on the North Downs in east Kent are not accessing as much iron per head of population as occurs for the older communities on the coast, which maintained their spread of iron throughout the whole of each community.  East Sussex begins to reveal a greater degree of differentiation, with the extremes of either whole communities or minorities within communities being buried with iron artefacts. 
The Phase C pattern is broadly contiguous with the known boundaries of the seventh-century Anglo-Saxon kingdoms, defined by the large geographical blank spaces between contemporary communities.  The wealth and distribution of iron still continues amongst Kentish early coastal communities and there were iron wealthy communities developed along Watling Street, though not extending into London (then Lundenburh or Lundenwic).  The Surrey area between two Roman roads (Margary 15 and 150) has a collection of communities with little wealth in iron.  The Upper Thames Valley again has a central core of iron wealth and iron-poor peripheral sites.  Wessex, extending through Sussex, Hampshire to the east and through Dorset and Somerset to the west, spreads its iron wealth equitably amongst the communities at either end of the South Downs.  On the other hand, there are noticeably fewer people buried with iron to the immediate west and north of Salisbury.
Inverse-Distance-Weighted (IDW) regressions for iron in the study region (Maps 5 to 8)
Through an examination of the relative numbers of people in communities with iron, we can begin to suggest that the material held a relatively high value within the hierarchies of raw materials available for inclusion in the burial assemblages and that further there was a distinctive spatial pattern to its distribution and usage over time. Nevertheless, the methodology does not take into account the volume of iron actually used, as it equates a small pin with a sword at the most basic level of analysis.  Therefore, we have followed the methodology adopted by Brookes (2007, 144-150) to map spatial patterns of wealth in East Kent, using Inverse-Distance-Weighted (IDW) regressions by 12 nearest neighbours.  These were generated for each phase for the entire study region. The purpose here was to identify trends of iron consumption, using all iron artefacts, over space and time. The output calculation was based on the amount of iron per individual (termed here as Gross Domestic Consumption or GDC).  This is the total weight of iron present per site divided by the number of individuals in each phase to provide a community-by-phase average. The dataset deliberately excluded isolated single burials as these could skew the surface patterns.  Many such sites are iron-rich weapon burials. On the maps areas with the highest predicted presence of worked iron are represented in white. 
Phase A IDW (Map 5)
	Area
	Description

	A1
	Central East Kent

	A2
	Dover

	A3
	East Sussex

	A4
	Brighton (Stafford Road)

	A5
	Itchen Valley

	A6
	West side of Isle of Wight

	A7
	West Hampshire

	A8
	Winterbourne Gunner

	A9
	Vale of Pewsey

	A10
	Central North Wiltshire

	A11
	Western Surrey by Thames


The Phase A IDW regression highlights specific areas with a probable dense presence of worked iron in the burial.  Area A1 covers a substantial tranche of landscape through East Kent.  It extends from the mouth of the Swale centred on Faversham, including the Blean iron-ore deposits, over the North Downs with their poorer deposits on the southern scarp near Lyminge, encloses the Roman road network linking through to Hastings, but well to the west of Canterbury and includes much of the Vale of Holmesdale.  It should be noted that Channel Tunnel Rail Link excavations at Mersham in the Holmesdale identified evidence for both smithing and smelting in the Later Saxon period.  It is possible that Mersham supplied iron blooms to Christ Church Priory as customary dues (Helm, 2006: 8; our gratitude to Andrew Reynolds for drawing this site to our attention).  A much smaller area density occurs around the Dover ore deposits (A2).  The communities in both these areas in Kent appear to be accessing directly their local ore deposits. 
A similar case can be made in East Sussex, with cemeteries in Eastbourne extending through to Lewes and Keymer on the South Downs (A3).  These communities could have accessed the southernmost Wealden deposits, perhaps utilising the now-truncated Roman road system north from Selmeston and Glynde.  Brighton and the partially-investigated cemetery at Stafford Road there is nearby by the coast (A4).  To the west is a hot-spot in central east Hampshire (A5), which is centred on the cemetery at St Giles Hill above Winchester, with sites at Worthy Park and Itchen Abbas as its satellites.  Once again the Isle of Wight (A6) demonstrates a high concentration of ironwork at its western end, principally associated with the Chessell Down cemetery, which is located close to its coastal iron-ore deposits.  The West Hampshire area is based on the recently-excavated cemetery at Breamore by the Avon (A7).  Directly north again, there is a further concentration, now in Wiltshire, at the Winterbourne Gunner cemetery near Salisbury (A8).  The latter is comparable in having a lesser density of iron to the area around the Black Patch, Pewsey cemetery and the site at Woodbridge Inn in North Newnton (A9).  A much larger zone in northern Wiltshire is centred on Bassett Down, with satellites at Wanborough and Overton Hill (A10) and is comparable to the iron density found in Central East Kent (A1).  Much further to the east and the only area to be located beside the Thames is another density of sites located in close proximity to a known ore deposit (A11).  The zone is centred on the cemetery at Sandown Park in Esher, Surrey together with satellites at Shepperton to its west and Ewell to the east, while a further slightly less dense area is located further east again in Surrey (now Greater London) around the cemeteries at Beddington and Croydon.
The two densest concentrations of iron in Phase A do exhibit a spatial proximity to major iron-ore deposits in the study region. Nevertheless, there is an underlying issue regarding the practicality of intensive re-use of iron scrap from adjacent Roman sites in this first phase.  As Map 8 demonstrates, a proximity to Late Roman sites of any type may offer an explanation in certain cases, but again some spatial differences emerge.  In fact the densest areas of Phase A iron use do not cluster amongst the Roman sites anywhere with the obvious exceptions of Area A5 surrounding around the former civitas capital at Winchester (Venta Belgarum) and Area A7 around Breamore. Obviously the Winchester sites are distant from any ore deposits in the Weald while Breamore is well upstream from the Hengistbury Head ores.  The concentration of iron found in northern Wiltshire (A10) is therefore rather anomalous, being distant from both iron-ore deposits and from known Late Roman sites.  Nevertheless, it is ringed by a heavy concentration of Roman sites, particularly to the south and east, although the majority of these can only be dated to the Roman period as a whole.  Therefore we cannot necessarily claim that many of these sites had any influence on the development of early Anglo-Saxon communities here. (On the map DQ1 denotes Late Roman sites and DQ2 denotes all other Roman sites).
Phase B IDW (Map 6)
	Area
	Description

	B1
	Wantsum Channel and Dover

	B2
	Upper Medway/West Holmesdale

	B3
	Sussex

	B4
	Coastal Hampshire and Dorset

	B5
	Breamore

	B6
	Upper Thames Valley near Oxford

	B7
	Northeast Hampshire

	B8
	Middle Thames near Cookham

	B9
	Beddington and Croydon

	B10
	Darent Valley and Northfleet (Ebbsfleet)


The pattern for Phase B shows spatial shifts in iron consumption across the region as a whole and also within the known kingdoms of Kent, Sussex and Wessex from Phase A.  Within Kent the focus is now on the area between the Wantsum Channel and Canterbury (B1) with a marked increase in consumption on the coastlands north of Folkestone and Dover (B1a). The Faversham/Hastings tranche has become diminished in terms of iron wealth, but a new area of intense consumption appears on the junction of the Upper Medway and the western Holmesdale around Aylesford and Holborough (B2).  The new zone possessed a particularly dense and rather isolated concentration of undated Roman sites (Map 8).  A similar, although less iron -rich area (B10) appears just to the west along the Darent Valley, a part of west Kent that was well furnished with Roman remains including several villas.  The riverside community near Northfleet set above the Ebbsfleet near its confluence with the Thames begins to develop an iron-rich presence in Phase B.
On the south coastal region of Sussex (B3), communities located to the south of the Wealden deposits and to the north of the South Downs centred around the Cuckmere Valley continue to display more iron than their neighbours.  In Phase B their iron wealth appears to have been surpassed, however, by communities above the coastline around Hove and occupying the southern ridges of the Downs. Then, although a series of poorer communities are present along the line of the South Downs in Phase B, as for example at Horndean and Apple Down near Compton, none are particularly iron rich.  The next area that is highlighted on the map to the west along the coast is located at Bargates in Christchurch (B4) by the mouth of the river Avon.  Once again Breamore to the north on the same river maintains its elevated iron profile (B5). 
On the other hand, the dominant area for Wessex in Phase A of northern Wiltshire has all but disappeared in Phase B, despite the continuing presence of numerous cemeteries in the area.  The Upper and Middle Thames Valley (B6 and B8 respectively) now make a first showing as zones of relatively high wealth in iron.  This result may be a factor of edge effects, however, occurring as they do on the northern borders of the study region.  Centrally inland is the cemetery at Alton in Hampshire (A7), which once again is a location surrounded by a dense concentration of poorly-dated Roman sites, as indeed is the Middle Thames area B8 (Map 8).  In Surrey the main area of iron consumption (B9) has now shifted eastwards to the previously more marginal location of Beddington with satellite cemeteries at Mitcham and Croydon. 
Phase C IDW (Map 7)
	Area
	Description

	C1
	East Kent to the Medway

	C2
	Southeast Hampshire

	C3
	Central Somerset

	C4
	North Wiltshire

	C5
	West Berkshire

	C6
	Central Surrey


Further shifts in the relative consumption of iron are evident within Phase C, with both localised changes and expansion into new areas.  East Kent (C1) has three higher zones of consumption involving the coastal region from Folkestone up to and through the Wantsum seaway, next a clutch of sites along Watling Street around Faversham, Sittingbourne and Milton Regis, and finally the Roman bridge crossing of the Medway adjacent to Rochester with the recently excavated cemetery near Cuxton a short distance to the south. The seventh-century foundation sites on the North Downs nearest to the coast also benefit from the general wealth in iron exhibited in the area.  Sussex has virtually disappeared in terms of relative wealth, however, though there is a discernable geographical shift away from the Cuckmere valley towards the site at Saxonbury in Southover below Lewes in the Ouse valley.  The Meon valley sites at Shavard’s Farm near Corhampton and Meonstoke represent a new centre of relative iron wealth in southeast Hampshire (C2).  Further west along the coast the Bargates cemetery (C3) retains a presence, while a completely new zone opens up to the west in Somerset (C4), which is focussed on cemeteries at Queen Camel and Hicknell Slait.  
Interestingly, communities in north Wiltshire (C5) make a fresh appearance after a gap in Phase B, although this area’s centre has shifted to the north of the previous Phase A iron-rich communities. The principal sites here are The Fox at Purton and Blunsdon St Andrew, which at first glance appear to be poorly-furnished cemeteries with only a few iron artefacts.  Relatively assessed, however, these prove to possess a greater weight than those from surrounding communities.  For example, the well-known cemetery at Butler’s Field near Lechlade in Gloucestershire by the Thames, despite having large numbers of iron artefacts in all three phases, only makes an appearance on the periphery of Area C5 in Phase C (and this is equally true in phases A and B).  The average weight of the iron at Butler’s Field proves unremarkable when spread across its whole community and when considered in the context of its nearest neighbours.  Another new area for iron wealth is based on the eight-grave cemetery at East Ilsley (C6).  The single furnished burial here has a shield boss, two spearheads, a seax and a knife, which is sufficient in weight to raise the community average above that of the surrounding cemeteries.  Finally a cluster of potentially higher-status cemeteries in Surrey is represented by the Gally Hills near Banstead, Lion Green at Purley and the Farthingdown site (C7).  They barely stand out locally, however, and are located within a largely blank tract of landscape between the Thames and the south coast in this period.
Throughout Phase C there appears to be a continuing relationship with the large numbers of undated Roman sites (Map 8).  This relationship is particularly apparent in Kent with the shift from Area B2 in the Upper Medway to Area C1 centred around the Swale.  There is also a dense concentration of Roman sites running directly across Area C6 in Berkshire, whilst clusters of Roman sites appear on the periphery of C4 in Somerset, C5 in north Wiltshire and C2 in southeast Hampshire.
Conclusions on the value of iron in the study region and period  
The procurement strategies, modes of production and differential usage for iron artefacts throughout the study period all exhibit spatial shifts over time.  In particular Phase B appears to represent a transition period, perhaps indicating a hiatus in supply for a variety of purposes, above all for deposition with the deceased. The apparent relationship with many poorly-dated Roman sites requires some explanation and it might be reasonable to suppose that intensive re-use of iron scrap could and did fulfil the domestic and military requirements of a broadly-spread population.  This would explain the apparent constant search for replacement sources, as scrap iron from known deserted sites became exhausted. The new Silchester evidence is particularly relevant in this context, further supporting the view that the sourcing, manufacture and distribution of iron ranged over geographical space and was not exclusively bound into local networks.  It would appear that there may have been competition for access to these specific resources, rather than a wholesale exploitation of iron-ore deposits that had been previously worked within the Roman period. The evidence suggests instead that these ore sources need not have been fully accessed until Phase C at the earliest.  This is a statement that seems anomalous in relation to East Sussex downland settlements with their proximity to the largest ore deposits available in Phase C, yet with only minimal iron wealth exhibited in that period.  It is tempting to suggest instead that any iron wealth derived from the Sussex Weald may have gone elsewhere as tribute to overlords.  
The enduring central position of east Kent with regards the volume of iron usage in its cemeteries, particularly in its coastal areas, and a demonstrable ability to spread iron wealth across the population over time raises the need for a coherent explanation.  Certainly there is no obvious reason why the population of Kent should be better placed than the rest of southern Britain to monopolise available iron supplies.  Nor does its immediate environment appear to provide a landscape with a particularly dense population of Roman sites, in comparison to Sussex or Dorset for example.  
East Kent did possess one obvious and enduring advantage, however, in its proximity to the Frankish realms across the Dover Straits.  There does seem to be a case for considering the importation of iron from continental Europe as a basis for its iron wealth.  Certainly there is plenty of evidence to suggest that documented trading contacts with the Frisians in particular could have engaged Kent with continental networks of iron production and trade in northwest Europe.  Additionally such an explanation might account for the fall-off rate of iron consumption as we move further away from east Kent across southern Britain.  
Alternatively and secondly, we might suggest that sufficient scrap material remained from the Roman coastal infrastructure in Kent from forts, ports and their wharves, derelict craft, etc. to support its population’s needs throughout Phase A and indeed beyond.  A third possibility is that scrap material from the hinterland of Kent, perhaps including partially-worked ore from the Weald and other more marginal resources, was funnelled to the Kent coast, where effective exchange mechanisms utilised iron as a rudimentary currency by weight or volume. The hinterland of Kent was perhaps as extensive as that for the whole of the rest of southern Britain and might have taken in territory between the outlier communities on the Isle of Wight to the south and Surrey to the north.  
If Fulford is correct, however, a major Roman site such as Silchester or Canterbury could provide enough scrap to support re-cycling for more than a century.  The conjunction of high Anglo-Saxon iron consumption in certain communities and the availability in adjacent territories of abandoned Roman sites in the two later phases (B and C) may well prove to be a function of their strategic location within continuing landscape structures.  The drawing-in of iron resources to central places seems to be demonstrated in Phase C, with high consumption points surrounded by potential resource bases represented by Roman sites. The glaring spatial gaps in the visible consumption patterns, albeit with swathes of potentially exploitable Roman artefacts, would further support this view.  More concerted exploitation of iron ore deposits, however, may well stem from the seventh century, when a dip in, and possible restructuring of, the consumption pattern is noted.
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