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For those of us fortunate enough to live in the world’s richest, securest and most ‘developed’ nations water is a benign influence. It has been cleaned, piped and brought into our homes. Tamed by the tap (or faucet) the stream of clean water descending into the sink is ours to command with a minimum of effort. We can drink it (although many of us eschew ‘tap water’ in favour of bottled products of supposedly better quality or taste), cleanse our bodies with it, or we can wash our car with it, water the lawns, or use it to swim in. We can even play with it. This consumption of drinking water is both enormous and profligate: daily per capita estimates of usage amount to 150 litres (33 gallons) in the UK and approximately 575 litres (126 gallons) in the US (UN 2006, Fig 1.2). Yet at the same time much of the world’s population continues to survive without easy access to clean water and in many regions water stress is already exacerbating geopolitical tensions. This is the world of Sedlak’s (2014) Water 4.0.
In the popular imagination the Roman Empire is inextricably associated with hydrological engineering. Monty Python’s Life of Brian place aqueducts, sanitation and irrigation top the list of the things that the ‘People’s Front of Judea’ feel the Romans have brought to Jerusalem. This iteration - Water 1.0 (Sedlak 2014) – of humanity’s relationship with ‘dihydrogen monoxide’ is one that is often consumed implicitly by scholars and laity alike. Pictures of the Pont du Gard, the Baths of Caracalla or the Kaiserthermen grace our text books about the Roman Empire and, as a consequence, water has become, much like it is in our modern dwellings, an inconspicuous part of living in the temperate provinces of the Roman Empire. 
The purpose of this paper is to place the supply of water at the forefront of discussions about social life (for instance Roche 2001, 135-165). The supply of water across the Roman Empire is, of course, an enormous topic and one which cannot be dealt with in its entire multifaceted complexity here (for instance Wikander 2000; Burgers 2001; Jones and Robinson 2005). Instead, I choose to focus on the use of wells to supply water to a range of Roman sites in Britain and beyond. Even this is a tall order as recent studies have so far identified over 350 Roman period wells in Britain (Burgers 2001, 46), 200 in the Netherlands (van Haasteren and Groot 2013) and nearly 500 in the Roman province of Raetia (Albrecht 2014). In order to interpret the social lives and life-cycles of these wells a broad range of analogies from both modern and ancient societies are utilised. These provide perspectives that show how entangled and contentious water supplies might have been in the past. Inevitably this approach is selective, but it goes far beyond my earlier attempts in this area (Gerrard 2009, 2011), and presents wells and water as a critical locus for understanding social life in the north-western provinces of the Roman Empire.  
Wells, Brunnen and Waterputten 
Archaeology is all about interpretation but all too often the interpretations offered for individual archaeological features remain ambiguous (Roskams 2001). A pit filled with broken pottery and animal bones might be reasonably interpreted as a rubbish pit, but was the hole dug to perform this function? Perhaps the hole was dug to extract some clay to make bricks and then used fortuitously to dispose of some noisome waste. Similarly, a line of postholes might be the remnants of a fence or the wall of a building. These examples, facile though they are, remain the meat and drink of interpretation in the field. There are, of course, a wide variety of other scenarios in which specific interpretations are more or less likely. In contrast, the construction of a well leaves material traces that are relatively unambiguous and this is especially true if the well is fully excavated. 
The construction, use and disuse of a well can each be manifested as a series of identifiable stratigraphic events (van Haasteren and Groot 2014, 28-32) (Fig 1). At its very simplest the construction of a well will involve digging a deep pit or shaft that penetrates to the water table. Depending on the local geology, some or all of this shaft may be lined with timbers or stone walling. The gap between the edge of the shaft and the lining will be backfilled with spoil leaving a well that can be capped and used. Only in exceptional circumstances do above-ground traces of well-head structures survive but occasionally silts at the bottom of the well are found to contain material associated with the use of the structure. The disuse of the well might be marked by the complete or partial robbing of its lining and its subsequent infilling through either human or natural agency. Finally, the deposits filling the well may compact over time leaving a depression at the surface. This depression may in turn be infilled either naturally or through human action long after the well itself was abandoned. 
This fourfold division of the life-cycle of a well is a simplistic model. Examples can always be found that have more or less stages. Nevertheless, the simplicity underlines the model’s elegance: the basic sequence of construction, use, disuse and post-abandonment are discernible at many sites across the Roman Empire, whether those sites be in Britain, Germany, or further afield. This allows the role that wells played in social life to be investigated in geographical and chronological terms. 
The construction of wells
For most of human history people sourced their water from natural sources: springs, rivers, streams, pools and bogs (Thomas 2000). In temperate Europe naturally occurring water is rarely in short supply or, with a few exceptions, far away. The needs of individuals, families and communities were met by locating settlements in close proximity to a water source. Contemporary ethnography provides a powerful reminder that ‘close proximity’ is a relative term: today women in Africa and Asia walk on average 6km a day carrying 20kg of water (Loughborough University 2005).
Wells in north-western Europe were not a Roman innovation but it seems clear that the expansion of the Roman Empire brought about the proliferation of this form of water technology. What prompted the large-scale adoption of wells? Changes in perceptions of taste and hygiene are possible. Both are culturally specific and not all groups prefer ‘pure’ or ‘clean’ water. It is claimed that some traditional societies prefer the taste of swamp water to well water (Thomas 2000, 10) and pre-industrial Parisians bickered over whether well, fountain or river water made the best tasting bread (Roche 2001, 148-149). Imported Mediterranean notions of water purity and hygiene (Hodge 2000a) may have had some influence and the spread of these ideas could have had an impact on the provision of water related infrastructure. It can also be noted that the early Roman period saw significant changes in the forms of material culture used for styling and grooming the body (Crummy and Eckardt 2008), and this might be related to similar changes in perceptions about hygiene. 
Constructing wells could also be a response to pressure on water resources. An increasing population and per capita consumption might all lead to a requirement for a well or wells. So might changes in the way that water rights were managed. We have only a limited and partial notion of how land tenure was organised in the peripheries of the Roman world. It does, however, seem possible that the imposition of the Roman legal system had the potential to fundamentally alter traditional socio-economic structures relating to the use and consumption of water. Given this, digging a well could provide a community with independence and water security. This latter point is important as it also allows a well to be constructed in response to an interruption in supply. 
An individual, family or community who undertook to construct a well would not have done so lightly. As a starting point a position had to be selected to locate the well. The over-riding factor would be whether the shaft sunk would hit the water table. Here seasonality would play an important role. Digging a well shaft in the rainy season would encounter water higher than one dug during the dry season. Well users required a constant supply of water whatever the weather and for this reason Columella (On Agriculture IX.3.8; Ash 1941, 135) advises that wells should be dug in September at the end of the dry season so that the water table be reached at its lowest level.   
In towns, which were invariably sited close to rivers, and other similar locations the water table was generally relatively high and its depth could be ascertained by looking down a neighbour’s well (Hodge 2000b, 29). In the cramped confines of a city the over-riding considerations would have been whether the location was suitable to the users of the well. Elsewhere topography and geology made locating the water table a more challenging task. Finding a suitable spot may have involved both the use of a water diviner (aquilex) and local knowledge about vegetation and rock types. 
The selection of a location for a well may have had a greater significance than the purely functional concern of water supply. Given that kitchens, animals and baths all required water in considerable quantities it may well be the case that structures associated with these activities would be positioned in close proximity to wells so as to minimise the effort required to transport the water. Other structures might then have to take their position from the location of the kitchens, barns and baths. This would, in effect, turn the selection of a location for a well into a cardinal point (Woodward and Woodward 2004, 68-70) or focus to which the spatial organisation of a settlement was related. 
The role that a well may have played in the organisation of a settlement and its function as a source of fresh water also provides a link to the realm of the supernatural. Frontinus (Aqueducts I.4; Bennett 1925, 339) tells us that springs were venerated in Rome and there is ample evidence that springs and wells were equivalenced in the ancient mind as ritual foci (for instance Allason-Jones and McKay 1985; Heising 2013). The very act of digging the well shaft and piercing the layers of geological strata - clay, rock, gravel – until fresh water welled  up may thus have been an act with a variety of religious and cosmological connotations up to and beyond the classical notion of a genius loci. The Calendar of 354 goes so far as to make Luna Dies (Monday) auspicious for the digging of wells, presumably because of the astrological association between the moon and water (Salzmann 1990, Fig 12).  
Finally, once these considerations had been taken into account, the act of digging the well could begin. The size of wells varies but they are rarely more than two metres in diameter and more typically are only a metre or so wide. Usually they were constructed in a circular or a square fashion, with the shape seemingly being a consequence of the lining. Rock cut wells are generally circular as are wells with stone linings. In contrast, timber lined wells are usually square. The process of excavation, in all but the most benign of circumstances, would be an arduous task (as anyone who has archaeologically excavated a Roman well can testify!). Wooden spades equipped with iron blades would be the primary tool to remove softer sediments. When the digger reached a certain depth the process of excavation would become increasingly difficult, not to mention dangerous. The cramped, dark conditions would limit the ability to use tools effectively, loose sides could collapse and every bucket of spoil would have to be hauled out of the shaft. In deep shafts poor air may cause the diggers to faint and even die (Burgers 2001, 46; Pliny Natural History 31.49; Jones 1963, 409). If rock was encountered then the shaft would have to be cut through the stone to reach the aquifer. All of these conditions and problems were encountered by twentieth-century well-diggers in Northern Ireland (Murphy and Savage 1990).
Once the shaft was completed the lining would have to be installed. This might involve laying stone walling, or timber planks, or even recycling barrels if they were available. Either way, the evidence from excavated wells shows the care and attention that was devoted to this task. Carefully sawn and jointed planks are typical at many sites (for instance van Houtte et al. 2009; Wilmott 1982, Fig 19) and the stone linings of many wells are more than competently executed (Heising 2013, Abb. 4). This may demonstrate no more than a desire on the part of the builders to create a solid and long-lasting well. Indeed, the reuse of barrels in London (Wilmott 1982, 10, 18 and 22) and Oberaden (Albrecht 1938, 19), to name but two examples, demonstrates that a convenient, ready-made well lining would do if available. What these linings do indicate is the need to bring more resources and skills to the task than the ability to dig a deep hole. Constructing a well was a major investment in time and labour and this remains true of traditional societies today (for instance Helland 1982, 250). 
Once the well had been lined and the construction pit behind the lining backfilled, the end of the construction process would see various well-head structures built. These very rarely survive (for instance Hiddink 2015, 107; Steane et al. 2006, Fig 9.57-9.59). At the most basic level we might expect a well to be planked over so that rubbish, stray animals and people did not find their way into the shaft when water was not being drawn. More typically a wall or fence to protect the well head might be anticipated. Water could then be drawn from the well using either a bucket at the end of a long rope or more complex arrangements. 
The large number of wells that have been archaeologically investigated offer a number of insights into the processes of construction discussed above. The digging of a well shaft and its associated challenges is perhaps best exemplified by the very deep well examined during the excavation of the villa at Rudston in East Yorkshire (Stead 1980, 26-30). This well was unusually large and found to be 9ft (2.75m) in diameter and 99ft (30m) deep. For virtually the entirety of its depth the shaft was cut through chalk, a reasonably soft sedimentary rock but rock nonetheless. At 69ft the excavation team hit the water table. With no bottom to the well shaft in site the excavation team took the momentous decision to lower the local water table by drilling a borehole to pump out 35000-40000 gallons of water per hour. This went on day and night and allowed the shaft to be fully investigated (Stead 1980, 27).  
The challenges that faced the twentieth-century excavation team highlights the enormous undertaking that constructing this well must have involved during the Roman period. The height of the modern watertable would also seem to indicate that it must have been considerably lower in the Roman period. Spatially the well was located in close proximity to the bath house (Stead 1980, Fig 2) (Fig 2). This situation is paralleled by another deep chalk cut well (this time only 86ft, 26.5m deep) at Tarrant Hinton in Dorset (Graham 2006, 61-62). 
The majority of Roman period wells were not so deep. The wells at Schwanheim (Mūller and Lange 1977, Abb 2) and Kelsterbach (Heising 2013, Abb 3) were approximately 5m and 6m deep and 2m to 10m deep seems typical for the majority of Roman period wells (Hodge 2000b, 30). The excavation of these features would have been much easier than the deep shafts at Rudston and Tarrant Hinton but they remain evidence of substantial investments in time and labour. The ladders and spades found in association with some wells in the Low Countries (van Haasteren and Groot 2013, 28-29), even if they were not themselves used in the construction of the features, serve as a reminder of the sorts of equipment required to dig a well. 
Typical Romano-British timber-lined wells were excavated at Drapers’ Gardens in the City of London (Fig 3). The excavations, some of the largest ever undertaken in London investigated parts of two insulae separated by a street. The western most insula was less well preserved than the easternmost but it was found to contain two timber-lined wells. One of these appears to have been constructed during the third century and was associated with the ghost of a large multi-roomed building that only survived in alignments of timber piles. Interestingly, the well was located at the rear of the building and seems to have either been contained within a room, outbuilding or fenced yard. The overall impression is of a water supply, to which access was restricted so that only the inhabitants of the building could use it. Such a provision was taken to its extreme at Kelsterbach (Heising 2013, Abb 2) where the well was located within a building, although here the structure and well may both have had a cult function.  
Another aspect of the Drapers’ Gardens well relevant to this discussion concerns the backfill behind the lining of the well, which was found to be a clean white clay (Fig 3). Unfortunately no samples of this clay were taken but clays of this type are not local to London. They were, however, imported into Londinium to be used in pottery production not far from Drapers’ Gardens. It seems difficult to escape the conclusion that using this clay was a deliberate choice. The intention may have been to back the timber lining with an impermeable clay lining so that the well would not be contaminated with unsanitary ground water that had percolated through the sides of the well. Here there seems to be evidence of private interest in water and concern for its taste and purity. 
In the eastern insula wooden waterpipes showed that until the late Roman period the inhabitants of this area had no need for well water. However, at some point in the fourth century the piped supply seems to have failed and this led to the construction of two new timber-lined wells. These features shared a common alignment and occupied an area of the site that had been open land. There was no evidence that access to either of these wells was restricted. This may be evidence of a communal interest in supplying water to the insula and this might go some way to explaining the deposition of a hoard of bronze vessels in the southernmost well at the end of the Roman period (Gerrard 2009).  
The completion of the well and its well-head structures marks only the beginning of the feature’s life. Once completed the well would have successfully transitioned from being a ‘construction project’ to a piece of useable infrastructure. 
Using wells
The most important stage in a well’s life-cycle is the one which is hardest to identify stratigraphically. Construction and abandonment are both processes that lead to deposition of one kind or another, whereas use only rarely leaves any traces behind. Studying the use of wells and their social lives in the Roman period therefore relies heavily on ethnography and ethnohistory. Some of these analogies will be drawn from the Classical world (although here the evidence is strongly weighted towards the Mediterranean), others will be drawn from the better documented medieval period and a few will be taken from more exotic locations both geographically and temporally. 
The well is, generally speaking, a small-scale piece of infrastructure built to serve a household or small community. The provision of a well is likely to reduce the distance travelled to collect water but ease of access often equates to an increase in usage (Narain 2014). Laurence (2007, 49-50), studying Roman Pompeii, examined the distribution of fountains within the city and found that no one lived more than eighty metres from a water source. He argues that the distribution of fountains points to a small-scale urban communities like that plotted on the famous map of the 1854 Broad Street (London) cholera epidemic (Hempel 2006, 212). This is a useful way of conceptualizing the social pull of wells and the role they may play at the heart of social life as landmarks and meeting places. 
These small communities of well-users were united by their daily need to draw water with which to wash, clean, cook and drink. The diurnal rhythm of this activity would have helped to divide the day, which probably began with someone drawing water from the well (for instance White 1977, Fig 6.6) (Fig 4). This would have involved, at its most basic, simply casting a bucket at the end of a rope into the well and pulling it back up. The buckets, in contrast to today’s strong and lightweight plastic affairs, were often stave-built wooden vessels with iron fittings. Surviving examples are known from a number of sites (Wrathmell and Nicholson 1990, Fig 122, Jacobi 1934) and iron bucket fittings are a ubiquitous find. The capacity of these vessels was small, with the bucket from Heslington East (Roskams et al. 2013) thought to only hold a gallon. Pottery vessels were used as well and it is suspected that leather buckets may have been utilised too, although no extant Roman examples are known (Quita Mould pers. comm.). 
Hauling the heavy, laden bucket out of the well was an onerous task, particularly with deep wells where the rope could weigh more than the bucket and the water. From an early date human ingenuity was brought to bear on this task (Hodge 2000b, 31) and well heads were equipped with a pulley, which eased the burden of drawing water significantly. The next step was the provision of a windlass, which might ultimately be equipped with two buckets, so that one was descending as the other was rising (Hodge 2000b, 31). This arrangement is suspected at Rudston (Stead 1980, 114) and may have been used at Saalburg (Jacobi 1934).  
The technological solutions to drawing well water reached their ancient apogee in various water-lifting mechanisms. Force pumps have been found in Roman period wells (for instance Graham 2006, 160-161; Stein 2004; 2014) and are suspected at a number of sites (for instance Hiddink 2015, 107). Bucket-chain mechanisms were also used, as a handful of examples from across the Roman Empire (including Britain) demonstrate (Blair et al. 2006). These devices were uncommon and still required immense effort, as anyone who has had a go at using the reconstructed bucket-chain mechanism at the Museum of London will testify! It is possible that animal power may have been harnessed to these devices, but their rarity and technological complexity suggests that they only ever supplied water in exceptional situations. 
On whom in society did this back-breaking labour of fetching and drawing water fall? In many societies, both ancient and modern, this burden has been the preserve of women and girls. In the ancient world Herodotus applauded a girl for managing to carry water and spin wool at the same time (The Histories 5, 12; Godley 1922, 11). A similar cultural milieu provides us with the Danaids of Classical myth, cursed to continuously carry and refill a leaky vessel with water (March 1998, 124). This apparent gendered division of labour is emphasised further by black-figure pottery vessels (hydriai) where women are commonly depicted drawing water (Lewis 2002, 75-75 and Figs 2.16 and 2.17; Waite 2000, 83-84). Water collection was also considered to be female labour in medieval Italy (Magnusson 2001, 137) and continues to be seen as such in many parts of the world, such as Bangladesh (O’Reilly 2009), Northern Western Benin (Hadjer et al. 2005, 360) and Nepal (Narain 2014, 209), today. 
It would be wrong to assume (in a sweeping cross-cultural generalization) that drawing water was always a feminine role. In medieval England both men and women fetched water (Goldberg 1991, fn 18) and drawing and managing water was a male task for the Borana pastoralists of East Africa in the 1970s (Helland 1982). However, it remains the case that those tasked with drawing water are the poor and the oppressed. It is a form of labour eschewed by those with the wealth and power to avoid it. In the patriarchal Roman world there is no reason to doubt that this burden probably fell, as it continues to fall in many parts of the world, on women and children but that is not to say that male peasants, servants and slaves did not spend their time toiling at the well head too. 
The drawing of water from a well was not only hard work but a repetitive and endless toil. Yet the repetitive nature of the task made the well, fountain or pump, an ideal venue for social intercourse.  For women and girls in ancient Greece and Medieval Italy drawing water was an opportunity to interact in public (Fantham 1995, 106-107; Magnusson 2001, 137; Waite 2000, 83-84). They were places where friends could be met, business undertaken and gossip exchanged. The well also offered an opportunity to observe life in the community and interact with members of different social groups and the opposite sex (Roche 2001, 146). Of course, these opportunities also brought with them dangers. The well, fountain house or stream allowed men to press unwanted attentions on those fetching and carrying water (Fantham 1995, 108-109). In many parts of the world today harassment, sexual assault and casual violence remain dangers for the poor and the powerless venturing in search of clean drinking water (Crow and Sultana 2002, 721; WaterAid 2013).
That social relationships and inequalities can be embedded in both the drawing and consumption of water is demonstrate by two examples. The first is close in time, if not geography, to the wells of Roman Britain and concerns the conversation between Jesus and the Samaritan woman at Jacob’s Well: 
When a Samaritan woman came to draw water, Jesus said to her, “Will you give me a drink?” (His disciples had gone into the town to buy food). The Samaritan woman said to him, “You are a Jew and I am a Samaritan woman. How can you ask me for a drink?” (For Jews do not associate with Samaritans). John 4.7-9.   
This exchange neatly encapsulates both issues of gender and identity in the consumption of water. The second example, takes us to India where access to water may be segregated according to caste (for instance Ghurye 1932; Prakash and Sama 2006). Even the consumption of stored water may be structured along these lines (Freed 1970). Our understanding of social structure in the peripheries of the Roman world is poorly understood, so it is difficult to ascertain the extent to which similar prohibitions may have existed. That said, the simplistic opposition in the late empire of the honestiores and the humiliores and the recognition of different social groups in provincial society should enable us to postulate the existence of similar prohibitions (Gerrard 2013, 118-155). Returning to the point made above, for some in society the ability to force others to draw water on their behalf and for their personal needs may have been a significant social distinction. Thus the well emerges not just as an arena for social interaction but also one where social division may have been clearly enacted.    
The use-life of a well may have seen the feature perform functions other than just being a source of water. They were in some situations literally death traps and Medieval English documents record an alarming number of accidental deaths caused by falling down wells (Goldberg 1991, 81; Magnusson 2001, 136-137). They could even be instruments of foul-play. Medieval accusations of well poisoning aimed at Jewish populations are clearly evidence of anti-Semitic hysteria (Foa 2000, 14). However, this hysteria gained traction because it tapped into a genuine fear wells were vulnerable to deliberate contamination. In a similar vein, the well features as a potential instrument of murder in fourteenth-century York, when a father threatened to throw his daughter down a well if she did not go through with an arranged marriage. Rather more dramatically, both the Athenians and Spartans supposedly murdered Persian ambassadors at the start of the Persian Wars by casting them into wells (Herodotus, The Histories VII, 133; Godley 1922, 435). Perhaps more usual was the use of a well to dispose of a murder victim’s body. In 1269 a woman named Ivetta was murdered by her husband who then dumped her body down a well (Goldberg 1991, fn 18). Much earlier, the sixth-century ruler of the Frankish kingdom of Orleans, Chlodomer, supposedly killed Sigismund, King of the Burgundians and disposed of the body in the same way (Gregory of Tours History of the Franks III.6; Thorpe 1974, 166-167). Sadly this phenomenon continues to this day (Nelson 2013) and the archaeological discovery of skeletons in wells is sometimes ascribed to this cause (Hampel 2001).  
A well sometimes served a more positive function. They were ready places of concealment and in 1798 Edward Fitzgerald, the Irish rebel, is reported to have hidden in a well in Dublin (Hinkson and West 1991, 237). Wells might also offer a convenient place to conceal valuables. These sorts of deeds are sometimes invoked to explain the presence of human skeletons and collections of objects in the fills of wells.  
Wells may have performed other functions during their use-lives. Perhaps the best known non-functional use is their supposed role as places of religious or spiritual significance. The ‘holy well’ concept is a pervasive one and the idea that wells have been venerated since prehistory has a considerable number of adherents in both popular and academic literature. Particularly seductive are the arguments that suggest contemporary folklore can be traced back to the medieval Christian veneration of earlier, Roman, prehistoric and pagan sites (Varner 2009). Rattue’s (1995) careful study provides a well-argued and empirical counterweight to these often fanciful invented traditions (see also Congés 1994; Kelly 2002). 
Without presuming an ahistorical and cross-cultural interest in hydrolatory (Rattue 1995), it seems clear that wells and water sources were venerated during the Roman period. Some of the textual evidence for this phenomenon has been alluded to. The archaeological evidence is rather more difficult to interpret. At Pagans Hill (Somerset, UK; the name is post-medieval) a Romano-Celtic temple was found to be associated with a deep well (Rahtz 1951, 1989). A rather more famous example is Coventina’s Well, near Hadrian’s Wall in Northumberland (Allason-Jones and McKay 1985). Here a well was built to enclose a natural spring and finds from the well shaft name a minor goddess, the eponymous Coventina. At Kelsterbach (Hesing 2013), a well containing an interesting group of finds, was found within a building and considered to be a cult focus. These examples could be further enumerated. Yet once the structural evidence is discounted the evidential basis for the function of these features come from their phases of disuse (below).
Folklore provides cautionary tales that the archaeologist considering the veneration of wells would be wise to assimilate. In post-medieval Europe many wells were considered to be ‘holy’ and their water thought to have medicinal, apotropaic or magical properties (Hope 1893; Varner 2009). In some cases the veneration of a well and related depositions might leave an archaeological signature. However, often it was the water that was important. Drunk, or dabbed on an afflicted part of the body with a rag that was later tied to a bush (Moore and Terry 1894, 217), the ritual use of these sites would leave no archaeologically recoverable traces whatsoever. That minor deities, genii loci and water nymphs may have been venerated at wells in the Roman period seems certain. Unfortunately such veneration might only be manifested archaeologically in special circumstances during the abandonment of these features. 
The use-life of wells goes far beyond their functional role as water sources. A well could provide an arena for a variety of social interactions. It might also offer a place to hide, a way of indicating status, or means to conceal a crime. Some wells may even have provided hope through the real or perceived medicinal or magical benefits of their water. They might even have offered the means to venerate and communicate with supernatural beings. Wells were at the heart of their communities and social lives of individuals. Understanding and appreciating this aspect of a well’s life-cycle enables us to better understand the way wells were treated during their disuse and abandonment. 
Abandoning wells
The decision to abandon a well was not one that would be taken lightly, given the investment in construction and the importance of the feature in the social and economic life of the settlement. It may be hypothesised that three main factors caused well-abandonment: 
1) That a well was surplus to requirements (water was more easily accessible from another source).
2) That the well had become ‘dangerous’ in some fashion. The shaft was unstable, the water was tainted or the water was perceived as being impure. 
3) That the settlement had been abandoned and there was no longer a need to use the well.
Of these alternatives the first is perhaps most comprehensible to the western mind. We live in a world in which, generally speaking, wells are the residue of a bygone era of water supply. In Europe many old properties retain wells that were once vital to their occupation but have now been made redundant by the provision of mains water. In these circumstances a well is usually perceived either as a dangerous inconvenience, to be filled in, or as a charming addition to a property’s character (and price tag). 
A well may also become surplus to requirements if it dries up. The failure of a water supply could be due to a variety of factors. The extraction of too much groundwater could lead to the watertable being lowered and this might be expected in settlements with high population. It can also be a consequence of environmental changes. Work on climate records and proxies for the Roman period has, for instance, identified a number of periods of sustained drought in Europe that could have caused wells to fail (McCormick et al. 2012). 
The abandonment of ‘dangerous’ wells bears closer scrutiny. There are, for instance, examples of Roman period repairs to wells, as at Breda in the Netherlands (Hoegen 2004, 254). These demonstrate a concern to maintain wells and imply that in other circumstances a well might be abandoned because it had become unsafe. In other situations well-water might have become tainted. This could have happened because of increased precipitation or the contamination of groundwater from nearby activities (perhaps most likely in an urban centre). Alternatively the water may have been poisoned or cursed. Such happenings may have been real, or imagined (although no less potent in the minds of those imagining). In any of these circumstances the response may have been to abandon a water source.
Finally, the disuse of a well as a natural consequence of the decision to abandon a settlement needs to be considered. Various scenarios might be imagined. A population could abandon a settlement leaving the well to silt up naturally. This would almost certainly be the consequence of a hurried abandonment, or one made under duress. There is also the possibility that if the end of occupation came about because of some trauma, for instance violence or disease, that another group of individuals could use a well to dispose of corpses and waste. A more cautious, or measured procedure of abandonment might see a well carefully filled in. Given the suggested importance of these wells in the social-lives and cosmologies of their settlement, the infilling of a well could be marked in some fashion. What follows is a discussion and interpretation of a handful of wells and their abandonment phases. It is not and cannot be a comprehensive and detailed discussion of the abandonment of wells, which is a topic worthy of examination in its own right. 
Rebelling against inequality at the end of Roman Britain?
The Roman Empire was, without a doubt, formed of deeply unequal societies and the Dominate was, if anything, even more unequal than the Principate. In the crudest sense society was divided between the honestories (the honest men) and the humiliores (the humble men) (Garnsey 1970) and, although further gradations of status and identity were available, the terms give a flavour of social stratification (Flannery and Marcus 2012). The honestiores can probably be equated with the ‘natural leaders of society’ most visible archaeologically through villas. Often lauded by scholars as a reservoir of Classical values in provincial society, it should not be forgotten that their place at the top of the dunghill was a product of the manipulation of law and custom, wealth, landownership and the control of people through clientage, slavery and various mechanisms of legalistic bondage (perhaps best known to us through the late Roman social class known as coloni). 
Britain was one of the earliest regions of the Roman Empire to be cast adrift and, whatever happened in the generations between the usurpation of Constantine III in AD407 and the ‘Groans of the Britons’ in AD446, the villa owning elements in society would have been confronted by a variety of challenges (Gerrard 2013). Indeed, our only contemporary account of this period, the writings of St Patrick, is concerned, albeit obtusely, with this very issue, which also exercised other late antique authors in the west (such as Sidonius Apollinaris). At least one of those issues might have been recalcitrant clients, slaves, and unfree tenants – a phenomenon arguably visible historically as the so-called Bagaudae. What impact might this have had on the abandonment of wells? The following discussion suggests that two wells associated with villas at Rudston and Dalton Parlours might reflect this situation.  
Much was made above of the labour that would have gone into constructing and drawing water from the wells at Rudston, Dalton Parlours and Tarrant Hinton. From the depths of their deep, chalk cut shafts water was drawn, at various times, by both mechanisms and simple bucket and pulley systems. The proximity of both wells to bath complexes was also taken as indicative of the role these wells played in the profligate use of water at the chalkland sites. It is not too much of an interpretive leap to believe that the individuals drawing the water from these wells, either by force pump or bucket, were not of the same social status as those bathing with it and enjoying the comforts of the sumptuous villa buildings. 
At Rudston (Stead 1980, 26-30) the end of the Roman period was manifested in the well by a series of remarkable deposits (Fig 5). The shaft, it may be remembered, was 99ft deep. The lowest 6ft or so was a deposit of chalk rubble, containing ironwork derived from buckets, and possibly winding gear, as well as a couple of late third century coins and a large group of late third- or early fourth-century pottery, which was dominated by vessels associated with the carrying of water. The excavators thought that this deposit marked the abandonment of the well. Above this was a layer of clay containing a complete pot and then from a depth of 92ft to 85ft was a thick, smelly ‘peaty deposit’ (actually layers of moss), interleaved with deposits of chalk and clay. Overlying this was a layer of clay containing huge quantities of pottery (mainly vessels that could be used to carry water), dating to the late fourth century and coins of AD364-378.  Over this were a thick series of deposits of rubble and building stone. These extended from 81ft to 73ft and included a sculptural fragment of a Genius and stone water troughs. Further deposits of clay and chalk were sealed by another massive rubble deposit between a depth of 66ft and 50ft. Fills above this point seem to relate to the post-abandonment activity. 
How can this sequence be interpreted? Climate evidence now suggests that the years around AD300 saw drier conditions in north eastern France (McCormick et al. 2012, Fig 5b) and probably Britain too. This may have led to the water-table at Rudston falling and this could have caused the well to either fall from use, or be far less efficient as a water source. With the well no longer a reliable source of water the baths would also have fallen from use. For the dominus and his family this would have been a major inconvenience and, far worse, a blow to their very identity. Bathing, grooming and styling the body were a critical component of late antique elite culture. 
The evidence suggests that the nearby bath, even if it no longer functioned literally as a bathhouse, continued as a focus for toilet activities. The 10m³ of moss, collected from forests some distance away, may have been used as toilet paper and some associated excrement-loving insect remains may support this hypothesis (Stead 1980, 163-164). The moss may also have served in another bathroom capacity as sponges (Stead 1980, 164). Its presence in the well shows that the shaft was little more than a convenient repository for this noisome waste. Water, however, would have remained a critical element in daily life and those who had previously laboured to draw it from the depths of the rock cut shaft, now had to travel a kilometre to collect it from a nearby stream called the Gypsy Race, which is a hundred feet below the villa (for the landscape context of the Rudston villa see Stoertz 1997, Map 2 and Wilson 2015, Fig 8). This was a marked deterioration in conditions for all involved.  
With the end of the Roman period the position of the villa owning class was tenuous. Without the security offered by the Roman state the bonds that connected patron and client could be weakened (Gerrard 2013). It may be that the massive dump of broken pottery, mainly vessels that could have been used for transporting water, represents this very process. Freed from the yoke of fetching and carrying water for the dominus, his family, lackeys and herds, the peasants and tenants may have cast their the vessels, which were both tools and symbols of their labour and oppression in the service of their dominus, his family and their beauty regime, into the disused well and followed it, for good measure, with the water troughs and the broken and burnt statue of the family’s Genius who functioned as “a guardian spirit… [and] as the perpetuator and protector of a family” (Stead 1980, 129). 
The sequence at Dalton Parlours lends itself to a similar interpretation (Wrathmell and Nicholson 1990). At this late Roman villa complex a well was excavated just south-east of a large aisled structure, which had been extended in the fourth century to incorporate a range of heated rooms. The well at this site was not conveniently positioned near a bath building (Wrathmell and Nicholson 1990, Fig 158) but instead occupied a location close to a building “probably devoted to non-domestic uses” (Wrathmell and Nicholson 1990, 281).
The well, some 16m deep, was divided into a series of stratigraphic units given letter codes (Wrathmell and Nicholson 1990, 195-197 and Fig 115) (Fig 6). The earliest of these was ‘N’, a shallow layer of sediment at the base of the well, over which was ‘M’, a layer of silt about a metre thick. Above this, another deposit of silt ‘L’, was sealed by a thick deposit of burnt stone and roof slates (‘K’). On top of this were large blocks of dressed stone, stone water troughs and fragments of columns (the lower part of ‘J’).  
The discussion of this sequence argued that deposits N and M were both associated with the third-century use of the well and included a bucket and jars suitable for drawing water (Wrathmell and Nicholson 1990, 271). However, deposit L contained four wooden buckets, fragments of several others, along with a large number of lug-handled jars of late fourth-century date (Wrathmell and Nicholson 1990, 271). The deposits above contained vast quantities of building debris and stone troughs, presumably from the demolition of the villa, animal bones and the partial skeletons of three dogs and six horses. The water troughs point to the destruction of any water storage of distribution network. As at Rudston, it is possible to interpret this sequence as a consequence of a fundamental shift in the way labour (and by extension society and landholding) were organised. The deliberate dumping of the equipment used to draw and transport water is an eloquent statement of the community’s feelings about this onerous task. The infilling with rubble from the villa buildings not only excised those structures from the landscape but also used the rubble to decommission the well shaft. For good measure, the animal corpses and butchery waste could have been intended to appease supernatural powers or to pollute, both physically and spiritually, the well to ensure that it could not be reused. 
Other interpretations of the well sequences and finds assemblages at Rudston and Dalton Parlours are possible. However, by understanding the social role that the well fulfilled during its use phases allows us to better appreciate and understand the motivations of those who involved in the abandonment of these wells. The possibility that such actions reflect a response at the end of the Roman period to ingrained social inequality remains attractive but it is not the only possible explanation for unusual finds associated with well abandonment.
Murder victims or ‘deviant’ burials?
The use of well shafts for the disposal of the dead recalls some of the earlier discussion regarding accidental deaths and murder victims. However, in most cases the human remains are clearly associated with the disuse of the feature. Unfortunately, the interpretation of these bodies and human skeletal elements is far from straightforward (for instance Little and Papadopolous 1998; Papadopoulos 2000). 
Human skeletal remains from Roman wells are never common. A small number are known in Britain (for instance Barker 1901, Hornsby and Stanton 1912, Oliver 1992, Beasley 2006; Cool and Richardson 2013), but rather more seem to have been found in Roman Germany and none are listed in the recent discussion of ‘special deposits’ in wells from the Low Countries (van Haastereen and Groot 2012, Appendix). Of the British examples we may begin with two elderly excavations: that of the late Roman villa at Brislington (near Bristol) and the excavation of the late Roman fortlet at Huntcliff (North Yorkshire). 
The well at Brislington achieved a certain fame in Romano-British studies (see the discussion in Poulton and Scott 1993, 119) because the well shaft, some 38ft deep, was found to contain, at the depth of 32ft, the bodies of three individuals (Barker 1901, 286). As the excavator (Barker 1901, 286) observed there has been “abundant room for speculation as to how these remains of several specimens of the human race came to occupy this strange sepulchre”. He went on to suggest that these people were the inhabitants of the villa, slain in a late fourth century barbarian raid. In this the excavator’s opinion was followed by a number of scholars and restated by Branigan, who linked the skeletons with the ‘Barbarian Conspiracy’ of AD367. Poulton and Scott (1993, 119-120) have presented a detailed critique of this hypothesis and argued, rightly in my view, that the skeletons are one component of a series of actions related to the disuse of the well. This sequence began with wooden buckets and was followed by building debris, the hoard of pewter vessels and the skeletons. Over this was a dump of butchery waste, on top of which was more building debris. It is difficult to see this as the result of plundering raiders, who would be unlikely to demolish a building. It is possible that this deposit represents a general clearance of the site after a raid, but if this were the case why deposit the pewter vessels? These were valuable items and easy to recycle. Most likely is that these deposits were intentionally placed in the well and mark the end of the use of the villa and its erasure from the landscape. 
Conflict was also the explanation for a group of fourteen men, women and children deposited in the late fourth or early fifth century in the well at Huntcliff (Hornsby and Stanton 1912, 222). Yet again the other finds from the well suggest that alternative explanations are possible. Pottery, a piece of cloth, a leather sandal and an ‘oaken wheel’ were found at the base of the well. Then came three crania sealed by a large stone slab, over which were another eleven skulls, human bones and a coin. Above this was a deposit of rubble and ‘earth’ that seemed to be derived from the decay of the late Roman fortlet (Hornsby and Stanton 1912, 222-223). Here we might have a ‘mass grave’ in the aftermath of conflict but no pathology was recorded here (Hornsby and Stanton 1912, 222-223) or at Brislington (Barker 1901, 288-289). This may be a consequence of the date of the reports. Nevertheless, weapon trauma is often obvious and such evidence would probably have been identified even a century ago. 
In Germany a number of wells have produced articulated human remains. One of the most dramatic discoveries was from within the walls of Nida (Frankfurt-Heddernheim, Hessen), where a well was found to contain the bodies of a man and a woman, both brutally killed and a small child (Hampel 2001, 217). These individuals were argued to be the victims of a mid-third century Alamannic raid (Hampel 2001, 218). The excavation of a villa not far away at Schwanheim revealed another well containing a seemingly violently killed individual (Müller and Lange 1977). A different region of Germany has produced another, equally gruesome, well find (Schnetz 2013). At a villa near Regensburg (Bavaria), two wells contained the remains of thirteen individuals, with evidence of violent injuries, scalping and even cannibalism (Osterhaus 1984; Schröter 1984, 120; Schweissing 2009; Schnetz 2013, 55-58). These human remains were interpreted as having been offered to the gods in honour of a third-century Germanic victory over the Romans (Schröter 1984, 120). 
These fascinating third-century well deposits have all been interpreted as a consequence of Roman-barbarian (Alamannic) conflict (Drinkwater 2007, 78-79). There is not space here to engage with the arguments relating to the history of Alamannic conflict during the third century, although the paucity of textual evidence may be noted (for instance Okamura 1984, 361 and Scherer in prep.). More problematic are the potential difficulties in correlating any archaeological deposit or find with a specific historical event. Deposits placed in a well in the middle of the third century might have been placed due to a historically recorded event, like the barbarian raids of AD233, but could equally have been deposited years or decades earlier or later. There is a real danger here that the historical narrative is driving archaeological interpretation (Gerrard 2013, 17-26). 
Leaving these issues aside, we can reconsider these deposits.  As the excavators of the well at Regensburg noted, the presence of the skeletons above a hoard of ironwork suggests that more is at play here than the simple disposal of corpses. At Schwanheim the skeleton was found at a depth of 1.5m, but the well was over 3m deep (Mūller und Lange 1977, Abb. 2). This shows that the lower half of the well had been filled in before the skeleton was deposited. Interestingly, this lower fill contained a stone sculpture of a bull (Mūller und Lange 1977, Abb. 5) and an antler (Hesing 2013, Abb. 10). Again, it is difficult to interpret this sequence as the result of hasty corpse disposal. Finally, at Nida the three skeletons were placed over a basal deposit containing the skeletons of a cat and a dog and sealed by a dump of rubble (Hampel 2001, 218). This situation recalls a Roman well under Southwark Cathedral (London), which contained at its base, a cat and a dog, and was subsequently filled with rubble including a number of religious sculptures (Hammerson 1978). 
A broader approach to the interpretation of these bodies placed in wells would place greater emphasis on the contextual associations of the bodies. The juxtaposition of hoards of objects, pieces of sculpture or groups of animal bones all suggest something more than the hurried disposal of a murder victim. The British examples already discussed reinforce this perception. Other excavated wells from the UK, including an example at Biddenham (Bedfordshire, UK), where a deep well contained a sequence of strange deposits of animal bones and other finds, including a sculpture of a deity and a human skeleton, blurs the distinction between well and ‘ritual shaft’ (Webster 1997). Similarly a villa near Hemel Hempstead included shallow well that contained bucket fittings, building materials, a human cranium and a pebble modified into a likeness of a human face (Neal 1976, 14 and Fig IX). At Swan Street (S. London) the upper torso of a man was placed face down in a well, associated with a number of broken pottery vessels and dog skeletons (Beasley 2006, 43-44). At all of these sites religion, ritual and cosmology seem to play an important role. 
Perhaps the best way to interpret these discoveries is through the lens of ‘deviant burials’. For whatever reasons all of the individuals placed in wells were buried in a way outside of provincial Roman cultural norms. The reasons for this remain opaque to us. For some of the German examples the way the people met their ends may have led to an atypical funeral. In other cases it was perhaps the social status of the individuals or even their physiological condition that led to them being placed in these wells (Papadopoulos 2000). Deviant burial rites are being seen as increasingly significant in the study of Roman provincial societies (Taylor 2008; Crerar 2012) and ‘well burial’ should be accepted as one component of these diverse and divergent burial traditions. 
Deer for Diana? Cosmology and the abandonment of wells
The start of this paper began with a mention of my involvement in the analysis of the well at Drapers’ Gardens in London (Gerrard 2009 and 2011). I have largely avoided further discussion of this find, the definitive publication of which is on the horizon. Yet this late fourth-century well, in which twenty metal vessels had been placed between a deliberately broken bracelet and butchered joints from a juvenile deer, remains the inspiration for this final case study in the abandonment of wells. 
At Liberchies (Belgium) deer antlers were placed at the base of a well containing the skulls of five individuals (Martin-Kilcher 2007, 43 and Abb. 8). The presence of antlers in the well at Schwanheim has already been noted (above) and the careful arrangement of antlers in the well at Kelsterbach has been discussed by Heising (2013). Parallels for both of these situations can be found in Britain. An antler was found in a well at Staines (Surrey) (Chapman and Smith 1988) and a number of antlers, almost certainly of Roman date, were found in the well at Bloxham (Oxfordshire) (Knight 1938). These examples aside, the presence of antlers and deer bones in wells is relatively uncommon: a study of 492 wells in Upper Germany and Raetia noted only eighteen occurrences (Albrecht 2014).   
Martin-Kilcher (2007) has discussed the presence of antlers and deer in wells and sees them as a product of ‘Romano-Celtic’ cult practice. Specifically she notes the associations between deer and the Classical goddess Diana-Artemis and Cernunnos - the supposed ‘Celtic’ antlered god. More recently Allen’s (2014, 183) discussion of deer in Roman Britain has suggested that the ‘act of killing a deer seems to have entailed a multifaceted set of communicative phenomena, interconnecting people’s ideas of landownership with religious/mythological perspectives of nature’.
Leaving antlers aside, deer or parts of deer, occur in a number of Romano-British wells. Given the paucity of deer bones in Romano-British faunal assemblages this pattern is noticeable. The skeletal elements of a juvenile deer at Drapers’ Gardens (Gerrard 2009) can be joined by two juvenile deer from a late fourth-century well at Baldock (Stead and Rigby 1986, 410-411), elements from two juvenile deer from the rubble fill of the well at Rudston with two adult red deer from a later deposit in the same feature (Stead 1980, 149-150) and an adult stag from a third- to fourth-century villa well at Bays Meadow (Noddle 2006).   
The significance of these deer skeletons and the effort that must have gone into hunting the animals surely indicates that in particular circumstances a deer, or parts of a deer, were a necessary component of an offering or rite undertaken as part of the decommissioning of a well. The reasons for this must remain opaque to us. Nevertheless, it is tempting to see the deer as one element within a broader cosmology. Diana-Artemis was a Classical goddess closely associated with the wild animals and the hunt and often depicted in sculptures with a bow, quiver and a deer. In another aspect Diana was a moon goddess. The moon, as Ptolemy reminds us, has power over water: 
‘The moon, too, as the heavenly body nearest the earth, bestows her effluence most abundantly upon mundane things, for most of them, animate or inanimate, are sympathetic to her and change in company with her; the rivers increase and diminish their streams with her light, the seas turn their own tides with her rising and setting, and plants and animals in whole or in some part wax and wane with her’. (Ptolemy Tetrabiblos I.2.3; Robins 1940, 7)
Here it may be recalled that Calendar of 354 saw Luna Dies (Monday) as auspicious for well digging (Salzmann 1990, Fig 12). Possibly it was the connection between water, the moon and Diana in her aspects Diana venatrix and Luna that made the hunt and subsequent sacrifice of deer such an appropriate as part of some termination rites for Roman wells.
After abandonment   
The final stage of the life-cycle of a well post-dates the abandonment of the feature and usually this phase has little to do with the events that preceded it. A well shaft that was not completely filled when it was abandoned in might become little more than a rubbish pit (van Haastereen and Groot 2013, 41-42). Even a completely filled in well shaft might find its fill compacting over time and this would leave a depression at the ground surface. Such depressions could form convenient places to bury things or to dispose of noisome waste. In some cases they might even become appropriate locations for burials (Stead 1980, 29; Prien 2003). Very occasionally an old well may even have been cleaned out and reused, as with the Roman well at St Paul in the Bail, Lincoln, which was rediscovered and reused in the fourteenth century (Steane et al. 2006, 200). These activities are, however, windows on later periods and part of a new story beyond our scope here. 
Final thoughts
This paper began with our own post-industrial societies and their flagrant and usually easy relationship with water. The gulf that separates many of us inhabiting the world of Water 4.0, with that of Water 1.0 (Sedlak 2014), is a wide one but it can be crossed. The rich ethnographic and historic information relating to wells and water use enables us to consider wells as a focus of social interaction in the north-western Roman Empire. This allows us to rise above anachronistic views of wells as just infrastructure and to see them as arenas around which social, economic and political life was enacted. 
The well also provides a mirror in which issues of gender, inequality, ritual, cosmology, hygiene, taste, community, population and environmental change are reflected. As archaeologists and anthropologists these are issues of more than passing interest to both the study of the past and the present. The rich and growing corpus of excavated Roman wells, not to mention prehistoric precursors and medieval successors, offer a detailed resource to investigate some of these issues. This paper has attempted to show what can be done. The challenge now is to take this approach forward in order to better understand these ubiquitous but sadly under-stated water sources.   
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List of captions
Fig 1 A sketch section showing the life-cycle of a well (after van Haasteren and Groot 2013, Fig 2). 1: contruction pit; 2: lining; 3: backfill of construction pit; 4: silt during use of well; 5: abandonment deposits; 6: robbing of the lining and further abandonment deposits; 7: post-abandonment deposits.
Fig 2 Plan showing the relationship between the unusually wide and deep well at Rudston and the villa’s bath building (after Stead 1980, Fig 3).
Fig 3 A Romano-British timberlined well from Drapers’ Gardens, City of London. Note the white clay used to backfill between the edge of the construction pit and the timber planking (Reproduced by the kind permission of Pre-Construct Archaeology Ltd).
Fig 4 The diurnal cycle of water use (after White 1977, Fig 6.6).
Fig 5 Simplified sketch section of the well at Rudtson showing the various deposits mentioned in the text. Depths are in feet (after Stead 1980, Fig 16).
Fig 6 Simplified sketch section of the well at Dalton Parlours showing the various deposits mentioned in the text. Depths are in metres) (after Wrathmell and Nicholson 1990, Fig 115).
