ENVIRONMENTAL CHAPTER draft 1
INTRODUCTION
The framing of a study region for the comparison of early states in their formation phases was based in part on the apparent physical and archaeological coherences of the region south of the river Thames that contained the kingdoms of Kent, Sussex and Wessex.  The historic counties of the region, Berkshire, Dorset, Hampshire with the Isle of Wight, Kent, Somerset, Surrey, East Sussex, West Sussex and Wiltshire, have the merit of relating broadly to the shire administration in existence during the Late Saxon period between the ninth and eleventh centuries AD. The relationship of these shires to the governance of Anglo-Saxon territories between the fifth and eighth centuries is less obvious, however (where changes to county boundaries have been made in recent years, these have been disregarded and pre-1965 boundaries have been used in all cases). See Map 1- project and shire boundaries.
Of course, there is an arbitrary aspect in the choice of a major river valley such as the Thames as a northern boundary here.  Nevertheless the Thames forms the boundary between the shires along its length and formed the interface for relationships between counties - rivers unite as well as separate and can be crossed at many points with fords, bridges or ferries.  The Thames valley is often viewed as a geographical region in its own right, though it is effectively divided into three sub-regions. The Goring Gap where the chalk upland of the Berkshire Downs meet the Buckinghamshire Chilterns marks the beginning of the Upper Thames valley. From the headwaters of the Thames above Cricklade to the Goring Gap, the river drops about 30m. (Robinson, 1981: 253). The Anglo-Saxon cemeteries and settlements of the Upper Thames sub-region that are centred on Dorchester-on-Thames, Abingdon and Oxford have been interpreted as a core area of early settlement activity from the fifth century onwards (Dickinson, 1976). This sub-region extends westwards as far as the headwaters of the Thames to the south of Cirencester represented by an important group of cemeteries between Kemble and Lechlade in Gloucestershire.  Downstream from the Goring Gap is the Middle Thames sub-region which merges into the Lower Thames with its tidal zone in the London region. East of London the Thames develops into an ever broadening estuary which, from Stanford-le-Hope onwards, presents as an open seaway separating Kent from Essex.  The kingdoms that developed during the sixth and seventh centuries in Kent and Sussex were anchored firmly to the southern and southeastern coast, while for Wessex the mid seventh-century transfer of its bishopric from Dorchester-on-Thames to Winchester in the signalled a significant southward shift. 

For practical and comparative purposes it was appropriate to include the important sites on the north bank of the Thames, namely Taplow, Buckinghamshire and the well-published cemetery from Butler’s Field, Lechlade, Gloucestershire. The project boundary in this area thus became the northern limit of each parish bordering the Thames on its southern edge, primarily on the gravel terraces, and where the Thames ceased to be a significant feature, continuing through on a general line along the southern edge of the Cotswolds in south Gloucestershire to the Severn Estuary at Purton. In the lower Thames region, the project boundary halted just east of London specifically in order to omit Mucking, the major site which it was felt would have introduced a new range of questions about the study area and beyond the scope of the present project.  Indeed, if all of the sites related to the northern tributaries that enter the Thames were included, most of Essex, other northerly home counties and all of Oxfordshire would be brought into the survey area.  Whilst the eastern and southern edges of the project area are the extant coastline, the westernmost edge was formed by the line of parishes to the west of the rivers Parrot and Axe. This line was selected in order to include the site at Cannington, but noting that there was little relevant evidence further west of this line.  
Once defined, the research brief prompted a series of visits over two years to local and county museums in the study area to investigate the excavation archives for additional data. Consequently, it was possible to visit a number of cemetery sites and experience them in their landscape settings and in a range of climatic conditions.  Time and again, cemetery sites were found to be on a hill, overlooking the conjunction of a Roman road or major trackway and a river. From such viewpoints in wintry wet weather, it was also possible to see water catchment areas re-instating themselves across low-lying fields. Awareness of site locations when travelling along modern routeways connected up the landscape in a multiplicity of ways, for example the ridge above the Polhill cemetery when travelling through the Holmesdale, anti-clockwise around the M25, signalled ones arrival back in Kent and the access point to the Darenth valley and the Thames Estuary.
This experience, as a form of quasi-phenomenological research albeit unstructured and recorded only through photography and developing insights and feel for early Anglo-Saxon landscape structures, was instrumental in the selection of the environmental aspects discussed below, and certainly framed the process of building maps in a GIS format. Additionally, discussions during the early project steering group meetings identified that a shift in focus from land-based to maritime-based communications networks could prove useful when ordering and analysing the data within mapping contexts. A recurrent insight was one of a reading of coherent and incoherent landscapes, in terms of viewsheds, physical geography, routeways and dominance positioning. The homogeneity of the visible landscape as experienced from a cemetery site, and its association with Roman components, was a striking feature, whilst zones that had no particular or identifiable grain to them, in terms of geology and topography, particularly around the westernmost reaches and in the centre of the study area, appear to have been devoid of Anglo-Saxon material and landscape culture, at least in the earliest phases. This topic is explored further below.  What follows here is in essence a summation of evidence from a range of resources and a literature review, including comments from excavation publication environmental reports, in an attempt to identify what can be reconstructed of the physical context of the early Anglo-Saxon period in southern Britain as a whole, rather than as discrete blocks identified by county. Within this exercise is an assessment of Everitt’s (1986) Kentish pays mapping methodology and a redefinition of landscape units for the purposes of this project.  A comparative review of topographical, climatic and agricultural issues relevant to the period AD400-750 is also presented.
MAPPING

Details of the mapping of individual datasets and the source material used is included in each relevant section. The project boundary, once established, was used to frame the digital terrain model, sourced from Digimap Panorama. The project basemap was compiled from various sources, but the methodology used to draw these together was framed by the Cassini Old Series of Historical Maps at scale 1:50000, derived from the Ordnance Survey One-Inch Old Series sheets, surveyed between 1791 and 1874 and published between 1805 and 1874. Whilst it is accepted that there are minor errors introduced into the published map set, due to the stretching of some sheets to fit in with the modern grid, overall the use of the maps proved to be highly effectual. In the main this was due to the absence of modern urban development that now masks many geographical features and because the maps detail the extent of salt marsh and floodplain, facilitating a reconstruction of these, that, in part at least, may relate to earlier patterns. As detailed coastal reconstruction, for example on the level carried out by Brookes (2007) and Gardiner, et al (2001), is beyond the remit of this project, the use of an early map represents a compromise and an improvement on what would have been provided by  modern mapping. The 25 sheets that cover the project study area were used both for the annotation of other information before digitising and to provide outlines of the coast, the major rivers and their tributaries and floodplains, together with the pre-1964 shire boundaries. Map drawing was carried out in AutoCAD before tranference to ArcGIS 9.

GEOLOGY 
For mapping purposes, the resources of Geology Digimap were downloaded via Edina for use as a basemap layer, at scales 1:50,000 and 1:250,000, covering bedrock and superficial drift. However, it is pertinent to reflect on the range of geological formations present in the study region as a whole, as they clearly impacted on site location selection and distribution in the early Anglo-Saxon period.
The geology of the study region consists primarily of chalk and to a lesser degree of Jurassic limestones  [Map 2. Both of these geological forms have distinctive physical shapes and together with their soil types and flora produce readily identifiable landscapes. The chalklands provide the dominant skeletal feature of the geomorphology of southern Britain and typically provide the location for much of the archaeological evidence for prehistoric and later occupation.  The chalk landscapes are typically gently rounded with a scarp and vale topography, derived from the asymmetrical folding of the chalk - a cuesta formation characterised by a sharp escarpment and a dip slope on a more gentle angle, classically the inward facing profiles of the North and South Downs, and subject to differential weathering, interspersed with dry valleys on the uplands and coombe hollows indenting the slopes.   All the slopes are a combination of convex, straight and concave profiles, at varying angles, springing, throughout the study region, from the flood plains of a large number of river networks draining to the sea or into the river Thames.  Chalk landscapes are not uniformally shaped throughout the study region, as local variations in the thicknesses of the chalk beds have resulted in differential folding, contrasting, for example the Hog’s Back above Guildford, Surrey with upstanding beds and Salisbury Plain where the chalk layers are horizontal (Collard, 1988:62-4).  As map 1 shows, the chalks are continuous throughout the major part of the study region, touching the coast at three points and also define the outer limits of significant sub-regions, notably the Weald, the London Basin and the Hampshire Basin (Short 2006, 26). 
The largest of these, the Weald, can be defined as an unroofed anticline lifted up in late Cretaceous or Tertiary times. The original chalk cover over its rocks was uplifted and then removed by erosion, leaving just the remnants of the North and South Downs with their inward-facing scarps.  At its centre are the Hastings Beds which form an eroded landscape of east to west ridges and valleys, truncated by the coast.  Surrounding the Hastings Beds and between it and the chalk are sequential geological zones of Weald Clay and Upper and Lower Greensands.

The London Basin is defined at its southern edges by the North Downs and to the north-west by the dipslopes of the chalk Chiltern Hills. For the greater part there is an underlying chalk bedrock, but this is overlain by Tertiary river, estuarine and marine deposits and in particular by London Clay. The most recent of these Tertiary deposits are sands formed around the edge of the Basin and occurring as outliers on the chalk dipslopes, the Oldhaven, Blackheath, Woolwich and Reading and Thanet Beds. The most extensive of these are the uplands of the sandy Barton, Bracklesham and Bagshot Beds which form prominent heathland plateau lands. The Thames itself has been a dominant feature here and achieved something close to its present form by the Late Bronze Age, being tidal at least as far west as Westminster in that period (Short 2006, 26-7, fig.2.2). 
The Hampshire Basin is defined by the chalkland at its fringes, but these slope less steeply than is the case with the London Basin or the Weald. To the west are the North Dorset Downs and Cranbourne Chase, to the north-west the chalklands of Wiltshire and to the north the Hampshire Downs, while the Vale of Kingsclere links the Hampshire Basin to the western edge of the Weald. Its rivers all run southwards, formerly feeding the Solent River, subsequently replaced by the Channel which was also served by the Hampshire and Sussex rivers of the Meon, Arun, Adur, Ouse and Cuckmere (Short 2006, 31, fig.2.4).  The sandy soils are of the Bagshot series, together with coastal areas of Bembridge Marls and Hampstead Beds. As with the London Basin, It is rimmed by a sequence of sandy and clay zones.
The second major geological element is the zone of Jurassic or oolitic limestone, which although also characterised by scarps and low hills, achieves a greater altitude than the chalk and is less smooth with rocky outcrops on the slopes. The Karst topography is a landscape of hard, grey stone jointed into massive blocks.  Surface water may be absent, due to subterranean drainage resulting in sinkholes and caves. This zone abuts the chalk region to its east and appears as a much more fragmented and discontinuous series of geologies, aligned both north to south and east to west. Present here is a much wider range of geological types, most of which, apart from the Upper Greensands, are not present in the chalk zone. The types include Upper, Middle and Lower Lias, Kimmeridge, Ampthill and Oxford Clays, Great Oolite, Upper Cambrian, Upper Devonian, Upper Westphalian, Basalt and Triassic Mudstone.  Seven different landscape types have been defined to the west and north-west of the principal chalk scarp between the Dorset coast to the Chilterns and the Bristol Channel and Devon (Allen and Gardiner 2006, 15-16; Bond 2006, fig.7.1) and include the low-lying Somerset Plain. Also known as the Somerset Levels, this area is bounded to the southwest by a Lower Old Red Sandstone outlier of the north Devon moors in the Quantock Hills (geologically amongst the oldest) and rather younger hills between Minehead and Porlock. The Levels are the second most recent landscape in this western region and consists of clay and peat punctured occasionally by ‘islands’ of more ancient underlying rock. Each of these extensive wetlands has its own characteristics, but all originated as broad estuaries inundated by rising sea levels after the last Ice Age.
SOIL AND FERTILITY – mapping land use 
A key factor in understanding the landscape characteristics and the agrarian potential of the study area and by implication its wealth generating potential also, is the soil cover. For the purposes of soils mapping, a licence was granted by the National Soil Resources Institute, Cranfield University, for their Soilscapes dataset. This is a simplified version of the 1:250,000 National Soil Map for England and Wales, which itself describes 300 soil associations. Soilscapes describes 30 units, 27 of which are relevant to the study area, in terms of their texture, drainage potential, acidity/alkalinity, fertility and the habitat that they naturally support. This revised format has allowed for broad characterisations of the soil types to be achieved in a variety of attribute combinations. It was sufficiently detailed for use in case studies of smaller geographical areas. The regional Soilscape map is presented here as an overview [Map 3]. The clustering of soil units broadly follows that of the underlying geology, although the chalklands exhibit greater soil diversity than the underlying geology would suggest.  Soil cover can mantle or modify the underlying solid geology, raising a point of caution when discussing, for example, the agrarian potential of chalk downlands. The presence of clay-with-flint deposits on extensive areas of the North Downs of Kent appears to have inhibited early farming, which in this respect contrasts with the situation on the South Downs across much of Sussex, where this capping is absent.  Soils occurring on river terraces are of some importance as raised valley terraces are the location for excavated early settlements, including early Anglo-Saxon sites, providing access to both arable and pasture, but within this schema they are subsumed within larger soil units.

The ability to exploit soils depends on the technology available, an issue which will be explored further below.  Problematically, the attributes associated with modern soils cannot necessarily be ascribed to those of the first millennium AD, the soils having undergone a wide range of agricultural practices in the interim, such as drainage control, improvement and modern deep ploughing, together with the effects of climatic change and erosion. Nevertheless, by taking a broad approach to soil characteristics it is considered that the temporal differences are ameliorated, although not fully resolved. The study region is dominated by five soil types of varying characteristics, listed below in descending order of area and highlighting the basic split between alkaline soils on chalk geology and slight to very acidic soils elsewhere.
	Area ranking
	Description
	Soilscape ID

	1
	Shallow lime-rich soils over chalk or limestone, loamy, freely draining
	3

	2
	Slightly acid but base-rich loamy and clayey soils, impeded drainage
	18

	3
	Slightly acid and clayey soils, loamy, slightly impeded drainage
	8

	4
	Slightly acid soils, loamy, freely draining
	6

	5
	Very acid sandy and loamy soils, freely draining
	14


Soilscape provides the resources for further characterisation in terms of fertility, as each soil unit is ascibed an attribute within a range of 1 (very poor) to 5 (very good).  All soil units with the same level of fertility were clumped together and mapped as shown in Map 4. The best fertile soils are mainly in four locations: to the west of the study region in the area of Jurassic limestone, namely Gloucestershire, Somerset and West Wiltshire; around the Upper and Middle Thames; the Lower Darenth valley and extending along the dip slope along the northern edge of the North Downs; the Holmesdale, East Kent. Minor outcrops of fertile soil also occur around the rim of the Hampshire basin, along the coast of Dorset to the River Axe and around the upper reaches of the rivers in the central chalklands.
The drainage potential of each soil unit was also assessed into the following three categories and mapped against the major and minor rivers, as shown in Map 5:
· Freely draining

· Impeded drainage

· Naturally wet

The habitat descriptions within Soilscape were grouped under three rather coarse headings and mapped [Map 6]:

· Pasture and woodland

· Wet meadow

· Heath and moor

Here the areas of pasture and woodland are deemed to be more significant in that they would require less input to render them usable for animal husbandry or arable farming. Wet meadow would have seasonal usability, but would require drainage to make viable over the annual agricultural cycle. Heath and moor would require substantial soil improvement regimes to make them viable for agriculture beyond use as rough pasture.
PAYS DEFINITIONS
The concept of the pays ‘emphasises the existence of each landscape as a distinctive and unique assemblage of facets or components’ (Muir, 2000: 7).  A concept borrowed from French geographers of the Possibilist School, it has been used to assert that human impact on the landscape was independent of environmental controls, and that that human activity over time produced special locales with their own personalities.  For a regional comparative study such as this, it is not useful to highlight the uniqueness of place; rather the impetus is to identify commonalities, both of physical form and human praxis. Within British archaeology, the term pays has been used to express a combination of a distinctive landscape with a type of human exploitation and the mode of settlement units. Whilst it remains a methodological and historical necessity to divide counties into units for local or county based analysis, for example in Surrey - Central Weald, Low Weald, High Weald, North Downs, Eocene Basin (Macphail and Scaife, 1987) and Wiltshire – Cotswolds, Northern Clay Vale, Corallian-Gault-Greensand Belt, Marlborough Downs, Vale of Pewsey, South Wiltshire Downs, Vale of Wardour, Tertiary and Gravels (Draper 2006: 4), these are based on ranges of local names and attributes that cannot be extrapolated to fit  the whole study region. The frequent discovery and excavation of settlement sites on gravel terraces might indicate that these offer a potential pays landscape.  The Upper Thames runs across a vale of Oxford Clay and the Middle Thames enters the London basin, a syncline consisting of Tertiary sedimentary rocks  of which London Clay is the most significant and the main river channels are flanked by gravel terraces that can be more than 3km wide. Four major terraces deposited during glaciations in the Pleistocene period, the first being the floodplain and above these there are the second, third and fourth terraces. The floodplain is suitable only for seasonal grazing and farming and settlement use the higher terraces. There are significant differences in the fertility of the soils on the Upper Thames gravels based on eroded oolitic limestone from the Cotswolds, when compared to the Middle Thames gravels derived from chalkland flint from the Marlborough and Berkshire Downs and the Chilterns. Notably soils in the Middle Thames basin are more acidic and less fertile than those on the Upper Thames gravels (Booth et al, 2007: 6-7). However, as Hamerow (1992: 39-46) points out, the fact of a number of sites being known is primarily due to the amount of modern gravel extraction that has taken place and is not necessarily relective of site location choices.
The classic study of the geography of pays is that for Kent carried out by the late Alan Everitt (Everitt 1986, 45-65, fig.2), wherein he combined the attributes of the physical geography of the eastern part of the county with understandings and interpretations of the phases of Anglo-Saxon settlement, lifestyle and landscape colonisation, framed by a deep knowledge of the gradations of the countryside.  Criticism of this approach might be made around issues of chronology, as there is an implicit assumption of movement away from the coast over time and colonisation of new landscapes, based in part on interpretations of place-name sequences, which is yet to be tested against recent, chronologically refined, archaeological evidence.  Everitt identified six contrasting pays [Map 7]. The coastal margins were characterised in sections as marshland unsuited to habitation, but exploitable for rushes and grazing. Romney Marsh, which has been the subject of long-term research in recent years, also falls within this pays.  Marshland accounts for 115,000 acres (11% of a total area of over one million acres).  Much more significant for settlement in the early Anglo-Saxon period is the Foothills region (20% of the total area). This approximates to a coastal plain extending across northern Kent east of Gravesend and Cliff, and merges with the lower dipslopes of the North Downs, but also includes woodlands of which the Forest of Blean is the most extensive survivor. The Downlands proper form a separate region of over 300,000 acres (30% of the total) in which the chalk is capped typically by clay with flint deposits and much of it has historically been covered by woodland. Below the dramatic south-facing scarp of the Downs lies the Vale of Holmesdale which provides a lowland fertile zone. The Gault Clay here has been covered by chalk downwash and an admixture with Upper and Lower Greensand that has produced good quality soils along a narrow band of land of approximately 35,000 acres (3% of the total area) watered by springs at the foot of the chalk scarp. Two ancient trackways provide east to west routes here: the Pilgrim’s Way and the parallel Greenway. Further to the south is the Chartland, a narrow band of upland area based on Lower Greensand, occupying some 115,000 acres (11% of total area) and cut through by narrow valleys. This has poorer quality soils and much of it is still heavily wooded. The Chartland forms a buffer between the Holmesdale and the Weald. The full extent of the Weald lies at present within four counties (Surrey, Sussex and Hampshire also have access), with 260,000 acres allocated to Kent (25% of the total area of east Kent).
Thus early settlement was concentrated in the two pays of the Foothills and the Holmesdale separated by chalk upland. In turn, however, these two lowland pays are still linked directly by three major river valleys (the Darent, Medway and Great Stour) that rise in the High Weald and cut northwards to the coast. Additionally, there is a narrow windgap, the Elham valley, which was formerly watered by the Little Stour (or Nailbourne). These major valleys also attracted early settlement. Secondary colonisation of the North Downs and the Chartland involving pastoral exploitation is argued to begin within the early Anglo-Saxon period and eventually culminated in later medieval and early modern colonisation of the Weald. 
To date there has been no comparable exercise carried out for the remaining Wealden counties of Hampshire, Surrey and Sussex, though Blair has provided a valuable historical geography study of early medieval Surrey (Blair 1991), nor indeed for the other counties of the study region. For a project on this scale, any analysis of landscape units within county boundaries is a hindrance, presenting methodological problems in unifying datasets.  For a more systematic national framework, other resources are available and whilst no single dataset encompasses the particular requirements of this project with regards to scale and diversity, guiding parameters are offered.  The Countryside Commission has outlined 159 Countryside Character areas, which in many respects resemble the Kentish pays (Countryside Agency 2000a: 7, fig.2.2; 2000b: 7, fig. 2.2; Short 2006, 42, fig.3.1). However, a third of these (47) are within the study area and such a large number obviates against the more broad reaching landscape designations required here. Such a large number indicates that they are derived from the particular attributes of discrete localities and might be contrasted with other characterisations of varying scales.  For example, Rackham (1995: 3) presents regional map which, for the study region south of the Thames, gives only two divisions: ancient countryside and planned countryside of the Lowland Zone. Perhaps of greater relevance is Thirsk’s mapping of early modern farming regions (1987, discussed in Barnes and Williamson, 2006: 16), charting units of forests and wood pastures, wolds and downland, marsh, heathland and arable vales.
English Heritage’s atlas of rural settlement diversity in England (Roberts and Wrathmell 2000) again presents a national scale overview using a variety of mappable attributes. The physical regions map (2000: 18, fig.12) presents four grouped soil units: chalk, alluvium and gravel, sand, sandstone and gravel lands and heavy clay, which, whilst they each have varying and discrete properties, are presented on too coarse a scale for relevance here.  Again, the sets of criteria used to define the spatial frameworks (ibid: 39-69) of sub-provinces and local regions, whilst sufficiently broad, are dependent on interpretation of later Medieval settlement patterns that do not of necessity relate to the patterns of the early Anglo-Saxon period. English Heritage has also developed a programme for defining the Historic Landscape Character at a variety of levels, but initially at the county level. The programme uses the Domesday Survey as its starting point and looks at fields, settlement character and density, the balance between open and enclosed land and variety of use whether for arable, pasture, woodland or parkland. Completed projects have been published for Kent, Surrey, Hampshire and Wight, Gloucestershire and Somerset. They are in progress in a part of Berkshire, and all of Dorset and the two counties of Sussex, thus covering the bulk of the study region. These permit a more nuanced consideration of the historic landscape, but are of more limited value when attempting to interpret the still earlier protohistorical landscape (see also Rippon, 2004 for methodological approaches)
Each of the above landscape characterisation projects offers resources and methods for replication here. The particular problems are, however, mainly ones of scale and content.  The requirement of this project is to identify tracts of land with similar properties, even if forming discontinuous blocks, which could be compared with each other, underpinned by an opening assumption that these would be equally more or less attractive for settlement and exploitation, regardless of location and cultural boundaries imposed on them. For the purposes of this project, the delineation of pays for the large and potentially unwieldy region south of the Thames was therefore approached in two stages. The preliminary stage was to return to the lowest common denominators of geology and soils attributes outlined above, in order to identify simple land units by type, based on the combined criteria of the five levels of fertility together with the three levels of drainage. The second stage was to then consider these initial pays units in the light of archaeologically derived data about settlement location, place naming and topographical features, thus identifying early and subsequent social units corresponding with their landscapes.  This second stage is discussed in subsequent chapters.

The pays units established are as follows and are shown in Map 8:
	Fertility
	Drainage
	SS ID
	Description

	5
	Free draining
	7
	F5FD

	
	Impeded drainage
	9
	F5ID

	
	Naturally wet
	1
	F5NW

	4
	Free draining
	12
	F4FD

	
	Impeded drainage
	8
	F4ID

	
	Naturally wet
	27
	F4NW

	3
	Free draining
	3, 5
	F3FD

	
	Impeded drainage
	18
	F3ID

	
	Naturally wet
	20, 21, 23
	F3NW

	2
	Free draining
	4, 6, 10, 13
	F2FD

	
	Impeded drainage
	17, 19
	F2ID

	
	Naturally wet
	22
	F2NW

	1
	Free draining
	14
	F1FD

	
	Impeded drainage
	none
	na

	
	Naturally wet
	15, 16, 25, 26
	F1NW


Consisting of 14 separately described units, this method of categorisation has several advantages.  Fourteen units allows for nuanced mapping and more refined description of areas of agricultural potential within which the archaeological sites are located. By stepping beyond gross categorisations of fertility one can now identify contrasts between fertile areas. For example, the level 5 fertility soils of the Jurassic limestone area to the west of the study region can now be seen as having impeded drainage in contrast to those other level 5 soils in the centre and east which have free drainage. However, the western section has a greater area of good soils, albeit of various types, than elsewhere. The contrast between soils on the various chalk downlands is also highlighted – the central chalklands of the South Downs and Salisbury Plain have free draining soils of moderate fertility, whilst the clay-with-flint cappings of the North Downs and the Wealden clays are shown to have impeded drainage with level 4 fertility.  Has this approach substantially altered the characterisation of the Kentish pays as defined by Everitt?  Kent has eight of the newly designated units and a minor presence for two more.  The only areas of top quality, fertile, free draining soils are along the Holmesdale and Chart bundled together and around the lower reaches of the River Darenth. The good fertile clays of the Weald and North Downs overlie poorer soils, whilst the coastal areas are dominated by soils of fertility level three and below, much of which has impeded drainage or is naturally wet.  From [Map 6Kent pays] the map it can be seen that each of Everitt’s pays is not coherent in terms of its soil capabilities, thus now identifying internal variations.  At this stage in determining the processes of cultural landscape formation in the period AD400-750, the continued use of the term pays, an outcome term, is inappropriate.  The term ‘edaphic unit‘ is preferred, as descriptive of soil and indicating environment, but without locating these zones within any cultural or geographical region. In this context, the term edaphic is taken to mean ‘influenced by conditions of soil or substratum’ (Lawrence, 1996: 169).
Clearly, the capabilities of past societies to manage the edaphic units, as defined here, will have varied and developed over time, particularly with regard to their available technology, subsistence practices, the ability to drain accessible but seasonally wet fertile soils and the prevailing climatic conditions. Habitat analysis has not played a part in the process of edaphic unit definition, given that the range of categories available is limited (see Map 5 above). However, the survival of ancient woodland is noted, although such have been the fluctuations in its management and location (Rackham, 1993) that only major tracts have been mapped here. The Forest of Blean, Kent, for example, occupied a large tract of relatively fertile soil (level 3), but one with impeded drainage. From the available data, an outline map of soil ph value was established [Map 9, taking only a basic contrast between acid and alkaline soils.
For the purposes of comparison and discussion, the whole of the study region was sub-divided into four zones, in part derived from the geological and edaphic unit distributions, but working to notional lines provided by the grid references. Hence, the eastern zone comprises everything to the east of easting 500000, covering the North Downs chalk and the Weald, together with the coastal regions. The western zone comprises everything to the west of easting 400000 as far as the project boundary and is dominated by the Jurassic limestone area defineded by coast to north and south. The central north zone between the east and west zones lies above the line of northing 150000 and contains part of the central chalkland, defined by the river Thames and the project boundary to the north.  The central south zone is below northing 150000 and is bounded by the southern coast and includes the Isle of Wight.
CLIMATE

The fact of changing climatic conditions over time can be used to explain many developments in the archaeological records of regions and has been enthusiastically adopted by archaeologists as a causative factor (Harding, 1982: 2). To look at two extremes, it can be seen as the major impetus behind periods of mass migration of the historic period (Lamb, 1995: 163) and as the major determinant in human evolutionary development in the Pleistocene (Clark, 1977: 10). Uncritical adoption of climate change as a prime factor in migration, however, negates discussion of how societies might be pro-active in responding to conditions that developed over time. Clearly climate change is an ongoing feature impacting on human activities, and prompting contingent responses, but for a period as short as AD400-750 the impacts may be subtle, sporadic and difficult to characterise within a restricted geographical region and may perhaps only appear as localised effects. Certain general climatic trajectories have been identified for southern Britain, however. A basic contrast has been made of the climate either side of AD400 (Lamb 1981:56, also Jones, 1996: 188), with that from AD250 characterised as ‘a fairly steady climate, somewhat warmer and drier than now’ (although the ‘now’ of 1981 may itself be contrasted with the climate of the time of writing in 2009) followed by a period of cooler weather, with wetter summers and colder winters. A greater frequency of severe winters in the period AD600-800 in north west Europe is proposed (Parry,1978:65) Lamb notes that (ibid.: 60) the period up to AD400 was one where riverside land and marshes could be drained and managed, although thereafter they became untenable for agriculture. In the fourth century the sea had flooded from the Wash into the fenlands (Lamb, 1995: 162). Devoy (1980: 145) notes the embankment of the River Thames for flood protection in central London in the third century AD. Cunliffe (1980: 45) comments on the shingle beach that formed below the Saxon Shore Fort at Lympne, which was breached in the late Roman or early Anglo-Saxon period, either by the force of rising sea levels or by the dynamics of shingle movement, removing material to create the headland at Dungeness. By the eighth century, however, this area had become dry land available for exploitation. 
Climatic conditions improved somewhat with a relatively dry period until c.650-700, although documentary sources suggest climatic instability in northern Europe in the sixth century (Gregory of Tours, ****). The Romano-British Transgression (RBT) of the sea onto the land (ie flooding) was the result of a warm period that commenced probably up to a century earlier (Cracknell, 2005: 2) causing ice cap and glacial melting, the full effects of which were still ongoing up to two centuries later. Thus, Cracknell suggests, the RBT could be dated to AD300-600 and was followed, he argues, by a Mid-Saxon Warm Period Transgression, another phase of land inundation, datable to AD750-850. Correlated data demonstrates peaks of temperature around AD600 and again between AD700-800 (Cracknell, 2005:6). Whilst it is not necessary to delve into the causes of these events, the major effect was of a rise in sea level, although this was not evenly spread around the island of Britain and was of varying and contested orders of magnitude, although possibly in the region of one to two metres (Cresswell, 1959: 101; Everard, 1980: 21). The impact of rising sea levels on low lying coastal areas across the North Sea was more intense during the fourth century, submerging the coastal zone between Dunkirk and the mouth of the Rhine, and further north around the present day Zuider Zee and the Frisian Islands (Cracknell, 2005: 10), with evidence of depopulation of the coastal areas.  From the examples above, it seems that definitive statements about temperature and rainfall in this period are elusive, beyond evidence for short-term fluctuations within longer term trends (Rippon, 2000: 145). What is agreed, however, is the impact of rising sea levels on coastal formation.
COASTAL EROSION AND TIDE PATTERNS
The coastline of southern England as it stands today was probably in place 3000 years ago (c.1000 BC) with localised variations thereafter, caused by erosion and deposition based on tide and weather patterns. Different geological formations where they form the coast erode at different rates. Modern estimates suggest that for the study region south coast,  the erosion rate varies from 28 metres to 108 metres per hundred years, thus, for example, between Selsey Bill and the mouth of the River Cuckmere in Sussex, the coastline in AD400 may have been over 1700 metres further out (Goudie and Brunsden, 1994: 48 fig. 33). The coast of the Isle of Thanet and North Kent has been lost to a similar extent, although estimates vary up to 4.8 kilometres (Brookes, 2007: 44). Between Folkestone and Dungeness, however, the loss has been far less at approximately 400 metres.
Cresswell (1959) identifies two consistant factors in coastal formation: tide rotation and wave fetch.  Wave fetch refers to the distance a wave travels before it hits the shoreline. As fig. X1 shows (derived from Cresswell, 1959: 21), the greatest impact is across the Atlantic onto the west coast of the British Isles, with the shortest fetches across the Irish Sea and the English Channel.  The North Sea is an area of medium fetch, with the break point between this and the short fetch waves of the English Channel around the North Foreland in Kent, indicating contrasting maritime conditions along each of these coasts. Tidal rotation (fig. X2, derived from Cresswell, 1959:113-115) here refers to the cyclical anti-clockwise movements of tides around the North Sea.  Between the coast of East Anglia and the mouth of the Rhine is a relatively small, localised system, with its amphidromic point (centre of spin with no tide) located between Lowestoft and Egmond aan Zee, on the Dutch coast. Points furthest away from the centre have higher tides, so that Dover and Calais have tidal ranges in the order of about 14 feet, whereas that for the North Foreland is nearer 12 feet.  It has long been noted that the discrete systems of the Channel and the North Sea merge to form a combined wave at the Straits of Dover (Beechey, 1850).  A tide, which can be characterised as a long wave with a period of 12 hours 25 minutes (Sandon, 1975: 262), runs differently depending on the configuration of the coast and depth of sea bed. It runs generally higher and faster up the French side of the English Channel. On the English side it runs relatively fast between Plymouth and Lyme Regis, slows between there and Selsey Bill, then picks up speed again to the Straits of Dover. It is noted, however, that the Solent, a comparatively shallow stretch of water sheltered from the channel by the Isle of Wight, has a complex double tidal pattern, with strong movements and quickly changing sea states.  The varying tidal factors clearly have the potential to assist and impede movement around the coast.
It is problematic therefore to reconstruct the exact outline of the coast, due in part to an under-representation of the early Anglo-Saxon period in recent studies (Pers. Comm. Peter Murphy, Coastal Strategy Officer). The problem of differential rates of erosion and deposition hamper reconstruction, although the earliest published maps of the sixteenth and seventeenth centries and other topographical records give minor indications. The current locations of Late Roman Saxon Shore forts evidence both loss of coast, for example at Reculver where only a part of the site remains on the cliff edge, and infilling, for example at Pevensey, where coastal sand or shingle barriers helped to create the Pevensey Levels turning the coastal fort of Anderida into a land-locked anachronism.  Piecemeal work has been carried out on coastal reconstructions, findings from which are reviewed here. The Thames Estuary is lined by sands and mud flats on either side, which at varying sea levels would have been permanently exposed or inundated, perhaps usable as routeways during the Roman period before the Transgression, although Cracknell’s reconstruction of a road (combined with a ferry) from Whitstable to Colne Point near Colchester (ibid:74) appears overly optimistic. Sea levels in the Estuary began to rise gradually from the second century, but had abated by the the Saxon period. Charter evidence from the Hoo peninsula suggests the use of land at the water’s edge as meadow, although embanking may have been a feature along with lower sea levels.
The particular conditions of this stretch of coast were the subject of an empirical research exercise (X Pilot 1) carried out by the project team in June 2008. A boat was chartered to sail from Whitstable, through the Swale, round the Hoo peninsula and up the Thames to Tilbury, returning via the north coast of the Isle of Sheppey.  Several unexpected factors became apparent immediately. Firstly, the number and extent of the sand bars around the entrance to the Swale, necessitating precise timings to coincide with the tide in order to carry over the sand bar at Whitstable and through the meandering channel. Although the boat only carried a draft of one metre it did on occasion touch the bottom. It was also evident that the fort at Reculver was visible as a navigation aid all the way through to the Swale. It was a subject of some onboard debate as to whether there was a viable sea channel separating the western half of Sheppey from the Kent mainland further west in Kent at any time. The alternative would be that the Swale extended no further west than Milton Creek – the channel is only kept open by dredging in modern times.  For much of the journey the shoreline was visually diffuse, with high ground distant and indistinct, although known to be the line of the North Downs. The great width of the Medway estuary was unexpected, as was the duration of the journey around Hoo and up the Thames to Tilbury. The boat was carried thus far on the tide, passing points of high ground on either bank, notably Mucking on the north and Cliffe to the south. The return journey on the tide was rapid and impressed the group with the speed and force of the tide that threw the vessel far out into the Thames estuary and requiring considerable motor effort to turn towards Sheppey. Here the sea conditions were more varied and it is noted that this is the location for modern wind farms, approximately two miles offshore.
A detailed reconstruction of the coastline for East Kent was carried out by Brookes (2007) (insert map), clearly delineating the Wantsum channel as an open routeway in the early Anglo-Saxon period, ‘a safe and navigable short-cut and haven’ (ibid. 39), separating the chalk upfold of Thanet from the mainland. If the current 2 metre contour is taken as the earlier extent of the channel (Brookes, ibid.: 41), it would have been approximately 1000m wide between Wall End and Sarre on the north coast and up to four kilometres wide on its eastern edge. The entrance to the Wantsum from the English Channel was gradually cut off by the processes of shingle migration that formed the Stonar Bank.  Much of this coastal outline can be traced by consulting the floodplains marked on the earliest editions of the Ordnance Survey maps. The extensive area of marsh and inlets to the south of the channel is noted, the rim of which is known as the location of richly furnished cemeteries.
Romney Marsh has been the subject of a long term research programme, noted above, to determine the sequences of marshland formation and usage. Major causes of change appear to have been sedimentation, the deviating courses of major waterways and movements of shingle.  Excavations at Sandtun, near Lympne have demonstrated that the site was occupied from c. AD700 and may have been used as a landing place for shipping along the coast, also operating as a saltworks (Gardiner, et al. 2001). The harbour had silted over again by the mid-ninth century and the marshlands had dried out, to be used as pasture.
Further west along the channel coast, the Sussex coastal plain has altered considerably since the early Anglo-Saxon period, with significant erosion of the chalk headlands, the formation of shingle spits and the reclamation of land that was previously inundated. Lengthy sections of the coast are still prone to flooding, both from seaward inundation and from the build-up of water in the river catchment areas (most recently the flooding of the River Ouse around Lewes in 2000). From the second century onwards, it is noted that Roman villas sited on tidal inlets went progressively out of use, including the palace at Fishbourne, presumably because rising sea levels destroyed local land drainage systems (Cracknell, 2005: 131). Additionally, tidal inlets and estuaries expanded inland, although many of these were later important for the location of salt-making industries.  Roman communities may therefore have deserted the coastal plain for sites further up the slopes.  Roman fords, ostensibly located inland, such as at Glynde, near Lewes became impassible even at low tide, whilst other roads were re-aligned to avoid such obstacles (ibid.: 131). The precise position of the coast from AD400-750 is undetermined, although the headland to the west of Eastbourne towards Beachy Head is likely to have been much further out than at present.
The section of coast around Selsey bill has been reconstructed (Cracknell, 2005: 146) to show phases of erosion and deposition, wherein the Roman coastline was several miles to the south of its modern alignment. Selsey has over time been both separate from and attached to the mainland. Langstone harbour was a marine rather than a terrestial environment, with extensive salt marsh (Allen and Gardiner, 2000: 217).  The Saxon Shore fort at Portchester, built towards the latter part of the third century, occupies a low promontory within a sheltered harbour and was abandoned possibly due to rising sea levels in the late fourth century. It has been suggested (Brooks and Glasspole, 1928) that the entire coastline of Hampshire was flooded in AD419, when storms caused the Goodwin Sands to be formed, following the submersion of part of a former island. The remaining stretches of coast through to Poole, including the Isle of Wight, have been little impacted by sea level changes, apart from the flooding of estuaries, although subject to erosion at various points. Brading harbour on the Isle of Wight was much more extensive than the modern silted up estuary (Cracknell, 2005: 150).
Poole harbour similarly has provided evidence of rising sea levels after AD300, although it was probably much smaller in overall area than at present. Further west, the coastal geology is much more resistant to erosive forces. The project study area boundary re-emerges on the north coast of Somerset at the River Parrett, which forms the southern edge of the Somerset Levels.  The area from here to the Mendips was consistently marshy and liable to flood, making it unsuitable for habitation unless extensive drainage could be carried out. To the north of the Mendips, the North Somerset Levels coastline was protected by a low embankmentfrom the mid-third century, to retain an area used for pasture and in various places for cereal crops, as shown by excavation of by corn driers in the vicinity (Cracknell, 2005: 188). However, after the mid fourth century there was a dramatic change from a freshwater drained marsh to a salt marsh environment. For the area of the levels and the Severrn Estuary as a whole it is unclear whether the rises in sea level was a steady increase or subject to fluctuations.  Nevertheless, this region was abandoned in the later Roman period and not fully reclaimed again until the 11th century (Rippon, 2006: 80-1).
The evidence from which one might reconstruct the coastline of southern Britain in the early Anglo-Saxon period is fragmentary and in many places dependent on Late Roman evidence. Present day coastal inlets may have been longer and suitable beaching places on river estuaries may well have been further from the sea 1500 years ago. Saltmarshes, and wetland areas in general, appear as key zones with potential for resource expansion and exploitation (Rippon, 2000). There is only clear evidence of their use in the late Roman period, although declining before the end of the fourth century, and an upsurge in coastal activity in the Middle Saxon period, from AD 700 onwards, with the construction of massive fish traps, identified by Rapid Coastal Zone Assessment Surveys (carried out by Wessex Archaeology for English Heritage).  Rippon (ibid.: 151, Table 4) summarises the major factors in the abandonment of coastal marshes in the study area during the Late to post-Roman period as follows:

· Chichester Harbour, Romney Marsh and the Thames Estuary – cessation of salt production in the 2nd and 3rd centuries, possibly due to competition from alternative sources in western Britain, the effects of procuratorial and military patronage and changes in the regional economies of Roman Britain
· Poole Harbour and the Brue Valley, Somerset – decline of salt production in the late 4th and early 5th centuries, due to the collapse of the Roman market economy

· Severn Estuary, parts of the Thames-side marshes – later 4th century abandonment of marshland settlements and salt production due to marine transgression and economic decline, making marginal environments no longer sustainable
The effects of changes in sea level are held now to relate solely to coastal areas, however (Brown, 1997: 36). The possibilities of navigating around this particular coast by wooden craft, either rowed or with a rudimentary form of sail, have yet to be fully investigated. Of the known, archaeologically recovered examples, shallow boats, typically dugouts with or without planked additions, would have been suitable for use on rivers, such as the Walthamstow dugout with dates of 675-80 and 650-85 , whilst larger, easily-beached, sea-going planked ships of the Sutton Hoo type would have been more suited to estuaries and other sheltered coastal shipping routes (Milne 2003, 37-8). 
It is possible to conceive of the southern coast of the study area as presenting a series of navigational challenges that might only be met through detailed local knowledge of tides and sandbanks. Coastal headlands that are demanding to negotiate now in engine propelled craft cannot have been less so in the past. Suitable landing places and beaches present now may well have been made inaccessible in the past by deep stretches of saltmarsh.  Coastal routes should perhaps therefore be seen as discontinuous and patched into a web of different transportation possibilities. These issues will be considered further when discussing settlement locations, communications networks and least-cost routes in subsequent chapters.

RIVERS AND FLOODPLAINS
The study region encompasses a complex network of major rivers and minor tributaries, with substantial watershed zones dividing them [see Map 10].  The rivers split the geological landscape into substantial blocks, which may or may not cohere with societal units, that is using rivers as boundaries.  A counter argument would suggest a river as a suitable location for a major, central place settlement , although floodplains by their very nature would be difficult to defend.  The most easily defendable site within a floodplain would be the core of an overgrown meander incised into a terrace or bedrock, or a terrace island (Brown, 1997: 287-8), although the cultural reasons for selecting such sites might also relate to risk taking strategies, that is evaluations of the risks and benefits accruing to such locations. 

The Weald is an important watershed region with rivers running both north or south from its high central aea, cutting deep valleys through the chalk uplands, whilst similar networks run north and south from the central chalk uplands. The potential for riverine resource exploitation in the study period is evidenced by fixed stake-built fish traps, shellfish middens and fishing weights (Milne 2003, 39). The existence of watermills datable to the study period, as recently excavated in west Kent at Ebbsfleet (Welch 2008), suggests the management of floodplain water flows, perhaps through drainage channels (Brown, 1997: 260-3).
The extent to which any of these rivers was navigable, obstructed by tree debris or formed a substantial impediment to cross country movement during the study period is not determinable for the majority of them.  Hill (1981: 10) suggests that the following were possibly naviagable in the later Saxon period: the Stour to Wimborne, the Avon to Salisbury, the Itchen as far as Winchester, the Medway not beyond Maidstone, the Wey tributary of the Thames as far as Guidford, the Kennet to Newbury and the Thames to Cricklade. Bath is reached by the Bristol Avon. Hill also links Ilchester into the Somerset Level network.  Studies of the Later Medieval period, although not precisely relevant, also indicate the possibility of navigability for the River Avon up to Salisbury, the River Test to Romsey, the Itchen beyond Winchester to New Alresford, the Rother to Etchingham, the Medway to Tonbridge, the Thames at least as far as Lechlade and those rivers emptying into the Severn Estuary reaching back into the Somerset Levels and Bath, with the Parrett still naviagable to Taunton and Langport (Edwards and Hindle, 1991: 130, but critiqued by Jones, 2000, suggesting that river navigability was declining in this period). 

The issue of tidal reach is key to understanding the potential for navigability and prompted the second project team research exercise (X Pilot 2), which was to take the same craft up and down the River Medway and took place in August 2008.  The craft went up from Rochester on the tide as far as Aylesford, where further progress was impeded by the bridge. The captain confirmed that otherwise it would be possible to go as far as Maidstone on the tide. The river meanders considerably across a wide flood plain in this section, but the early editions of the Ordnance Survey map suggest that places slightly above the floodplain such as Eccles may previously have been at the water’s edge. The main visible feature throughout this section was the line of the North Downs on the horizon, and also the known locations of early Anglo-Saxon cemeteries, such as Holborough.  Returning to Rochester on the tide, the captain identified particular places where the undulating geology produced low tide crossing places – the boat bottomed on several of these. Downriver beyond Rochester bridge, where the collapsed Roman bridge is identifiable by the depth sounder, and out into the estuary, it was noticable that the first high land to be encountered when coming into the river from the estuary was also the location of a series of Anglo-Saxon cemeteries. The two sections of the river either side of the North Downs offer distinctive and different environments.The research exercise highlighted the intersection of river, floodplain and slope as important locations for transport and possible habitation. Indeed, variable river flows, making them intermittently impassable at fords and ferry points, may have prompted the development of service-sector settlements to support travellers (Brown, 1997: 287).  The position of the Thames tidal head has clearly shifted considerably over time, but probably not higher upstream from its current end point at Teddington, 55 miles from the river mouth. Given the considerable width of the estuary and its flanking salt marshes, the tidal force may have been dissipated in the past and did not travel much beyond Westminster in the Roman and early Medieval periods
Tidal floodplains have already been noted above, but the boating reseach exercises did draw attention to the location and importance of riverine floodplains, both as potential catchments of flood water and as habitation environments in their own right. The enviro-archaeological evidence from floodplain alluvia is an imprtant souce of information regarding past subsistance and agricultural practices, discussed further below. However, a few general observations pertain. Floodplains, or the flat areas adjacent to rivers liable to flooding (Brown, 1997:17) might be completely re-worked over a 500 year period, with the course of the river changing channels and meandering, although producing distinctive landforms, such as ridges and benches (these are discussed further in relation to –hamm place-names below). The terraces at the edge of a floodplain have always been preferentially settled, as they sit above any fluctuations in the height of the flood. In general terms floodplains are potentially more productive than surrounding land, as water is readily available and there are nutrient rich soils from alluviation and hill-wash (Brown, 1997: 104).  Increased flooding and alluviation is noted during the Roman period, wherein a combination of climatic change and the use of extensive arable field-systems may have been the major causative factors throughout Britain.  However, Brown (ibid. 227) comments that ‘the majority of lowland floodplains in Britain show remarkably little channel change during Roman and Medieval times’, particularly the Thames and Severn. 
Scaife and Burrin (1992: 75-91) discuss pollen analyses from inorganic alluvial sediments from selected river floodplains in the study region: the Ouse, Cuckmere and Rother in East Sussex, all rising in the Weald.  They conclude that it is possible that there was a gradual penetration of Neolithic exploitation of the Weald, so that it is not necessary to regard it as an inhospitable tract throughout prehistory, although certain areas and features such as the narrow ghylls would have remained densely wooded into the medieval period. Parts of the Ouse valley and the Rother valley have Roman features, roads and horizons, buried by later periods of sedimentation (ibid.: 89). Lambrick (1992: 209-226) discussing the Upper Thames Basin, considers that changes to the hydrology and alluviation on the floodplain can be adequately explained by changing human settlement and land use patterns in the catchment area, rather than by climatic changes. The depth of alluvium in any case rarely exceeds 1m (Robinson, 1992: 201).  In the early to Mid Saxon period Robinson notes continued flooding and a slowing down of the rates of alluviation (ibid.: 206), as a consequence of an agricultural collapse at the end of the Roman period. The tendency for carbonised crop remains to be less common on Saxon settlements on the gravels than on earlier sites could be attributed to a level of reversion to pastoralism, with floodplain grasslands as a key resource for labour-intensive hay-making (Lambrick, 1992: 222).
PALAEO-ENVIRONMENTAL EVIDENCE
As yet the environmental evidence available for the study region and time frame is still quite limited. Turner (1981: 67-73) notes that there are few pollen bearing deposits in the south east of England. The regional literature on soil pollen analysis and plant macrofossils (Scaife 1987: 158-9, 170-1) and faunal evidence from animal bone (Coy and Maltby 1987, 216-7, 229-31) have been surveyed, but attempts at a national overview (e.g. Dark and Dark 1997; Dark 2000) reveal an ongoing dependency on a few key sites, such as Amberley Brooks in West Sussex and Epping Forest for pollen cores or excavations at Hamwic (Southampton) for faunal remains, from which it is not necessarily easy to extrapolate to the wider landscape nor to determine long term trends on a regional basis.  A comprehensive review of the pollen work in southern Britain, undertaken by English Heritage, is forthcoming shortly, however (pers. Comm. David Earle Robinson). Dark, examining the pollen evidence for the effects of climatic change on vegetational distribution in the period AD400-800, concludes that any deterioration was not sufficient to have been destructive of agriculture across all regions, but rather that those sites above 150m OD became marginalised, whilst those lower down showed continuity or increased activity (2000: 152). 
WOODLAND

Although it is no longer tenable to propose widespread woodland regeneration resulting from a wholesale abandonment of agricultural land in the early fifth century, there is no such clear cut narrative to replace it.  Pollen evidence, although sparse for this period, does not indicate widespread, as opposed to localised, reforestation (De la Bédoyère, 1993: 129). There is no evidence to support a theory of large tracts reverting to woodland in the post Roman period in East Anglia (Murphy, 1994: 37).  As Jones comments (1996: 227) ‘The absence of a massive return to secondary forest (in either the uplands or the lowlands) invading long-cleared arable or pasture probably implies at least a significant degree of rural population and economy’.  Again the evidence suggests localised developments and conditions. The Barton Court Farm, Berkshire, pollen data does not suggest any major regeneration of woodland (Miles, 1986: 23) other areas do. The pollen analyses show land abandonment and woodland regeneration in some areas, for example at Snelsmore, Berkshire and Amberley in Sussex, but continuity elsewhere, as at Sidlings Copse Oxfordhsire (Dark, 2000: 152). However, Tyers et al, dendrochronologically dating timbers from mid Saxon settlement sites, noted the widespread use of trees which had begun to grow in the first decades of the fifth century (1994: 20). Explanations for this phenomenon vary between the regeneration of woodland on abandoned land and the growing out of Roman short cycle coppice material.  The survival into the modern era of ancient woodlands, as at Blean, Kent, Selwood, Somerset and the Forest of Savernake, Wiltshire, suggests the potential for the curation of large woodland tracts on poor soils. Place-name formations for habitations that include elements relating to woodland clearance have a distinctive distribution, particularly in the Weald, whereas it might be expected that they would be evenly spread if encountering ‘boundless woodland’ - there was no radical reorganisation of the woodland, argues Rackham (1995: 84). 
Recent work on pollen profiles from around Rye, Sussex, (Waller and Schofield, 2007) suggests that the eastern Weald would not have been an impenetrable tract in the Bronze Age and that the Iron Age was the time of origin of the Wealden system of transhumance. Even the development of the Roman iron industry would not have destroyed the woodland further. The authors particularly note that ‘in terms of the extent of woodland cover and continuation of cultivation, the early Anglo-Saxon period in the Rye area appears to have been a time of continuity’ (ibid.:382). A regional rise in beech (Fagus) pollen in this period reflects on the increased use of Wealden woods for pannage.
AGRICULTURAL PRACTICES

The impact of climatic change on agricultural practices is problematic to assess with respect to local regimes, but general observations can be made regarding likely outcomes. The influence of colder weather on crop yields may have the most impact on marginal areas, particularly uplands where there is a greater decrease in average temperature and lenghth of growing season, and lessening the potential to accumulate surpluses and seed stores for the following season (Parry, 1978: 70-3).  In Britain, 27% of the land area falls within a category of climatically marginal land (that is, particularly sensitive to climatic change), but locationally all of this is to the north and west, that is, none within the study area (Parry, 1978: 85, Fig. 20).  Maritime areas are differentially affected by climatic changes, in that any rise in spring temperatures is offset by having a lower summer maximum. When altitude is put into the equation, there is a shorter growing season in coastal highlands (Parry, ibid.: 78). Further annual fluctuations in climate,  may yet produce catastrophic results, if the agriculturalists do not have the capacity to bridge them over a relatively short-term. 

The extent to which agricultural activities were in a terminal decline in the Late Roman period is a subject for debate that cannot be concluded here. A review of the relevant literature proposes a decline in the large villa estates, although their associated land may have continued to be worked (De la Bédoyère, 1993: 122-3), but suggests also that medium sized farms and landholdings may well have continued in use (Millett, 1990: 186; Lewit, 1991: 33) with relatively high levels of occupancy and prosperity. The apparent absence of evidence for continuity into the fifth century may well be a function of the inability of archaeology to detect this, given the general absence of datable pottery, although with occasional finds that might suggest otherwise. A mass locational shift from low lying areas to higher ground is also indicated (Lewit, 1991:43). Jones (1996: 171-2) comments on major changes to regional rural economies in fourth century Britain, wherein large areas of the southeast, mainly impacting on Surrey in the study area, ‘perhaps underwent large-scale transformations from a predominately arable economy into a mixed or even largely stock-raising economy’, contemporary with increased exploitation of areas of northwest Britain for cereal, which had previously been mainly pastoral.  Applebaum (1972: 223-49) interprets the expansion of arable production as a response to a Roman tax levy, the pressure of which had the ultimate effect of destroying the native rural economy (Jones, 1996: 206).  It is problematic to assess accurately the grain yields of Romano-British agriculture, particularly when relating this exercise to estimates of the grain demands of the Roman army, both for food rations and for military animals, in addition to local subsistence and taxation requirements. Boon (1974: 247), discussing the area supporting Silchester, suggests a low yield for those soils of only 2.8 hundredweight per acre, whilst Applebaum (1975: 121-30) in contrast, assessed the very fertile soils around Bignor Roman villa in Sussex as capable of producing 11.2 hundredweight per acre. Dense clay soils with poor drainage, although fertile for cereal production if worked with a plough fixed with a coulter and mould board, would have been adversely affected by changing climatic conditions, in that increased rainfall would have degraded their structure and accelerated processes of erosion (Jones, 1996: 220). Lighter and thin soils would have been impacted by increased rainfall through the acceleration of the processes of leaching out of minerals and nutrients. Problematically, the expansion onto both of these soil types was a characteristic of late Romano-British agriculture (ibid.:221). Changes to the types of pasture available would have affected regimes of animal husbandry, perhaps reducing the density of livestock, although in a period of climatic change pastoralism may have represented a more secure option than the prospect of reduced harvests and crop failure (ibid.: 224). Nevertheless, climatic changes eventually rendered millions of hectares of uplands and marginal lands unmaintainable for arable agriculture.

The enviro-archaeological evidence from Barton Court Farm illustrates adaptive strategies to the new climatic conditions. Here, less intensive land use has been identified for the fifth century occupation of the site. Decline in grazing was mirrored by an increase in the numbers of sheep, in contrast to falling numbers of cattle and horses (Jones, 1996: 228).Spelt-wheat ceased to be grown, although barley and flax continued, the latter well suited to damp land (Miles, 1986: 25). An increase in the presence of oil- and fibre producing plants is noted throughout the study period (Dark, 2000: 131). 

Fowler (2000: 228) comments on the intensification of settlement and agricultural activity on Wessex chalk in the fourth century, with a network of villa estates and hinterland settlements exploiting the full agrarian potential of the area.  A central role for sheep rearing is envisaged, to meet external demands for wool, with cultivation only supporting local needs (ibid.: 229). This pattern is replicated on the Berkshire Downs (ibid. 229, referring to the work of Gaffney and Tingle, 1989).
Pervasive trends in the form and content of Anglo-Saxon agricultural practices have long been established through historical and archaeological researches. The association of open fields, ploughlands, ridge and furrow and the mould board plough with the later Saxon period are well established (Hill, 2000), but the evidence for the period AD400-750 is more thinly scattered. Clearly, regional and local agricultural traditions must have related to working the available soil types and in many respects these must have dictated settlement patterns and preferences, but the overall scale of variation between areas was perhaps one of degree rather than wholesale differences. The range of habitat resources available to each community would have been mediated through proximity, rights of access and ability to move through the landscape to more distant environmental niches.

Whilst subsistence farming underpinned the cycle of working the land, the need to supply food rents as tribute and later to supply a market economy probably impacted on these practices over time.  However, Finberg (1972: 398) could find no evidence that Anglo-Saxon immigrants had knowledge of better ploughs or more advanced agricultural techniques than the ones already in use by the native population (also Wilson, 1962).

The evidence from West Stow, Suffolk, demonstrates that wild animals formed only a very small part of the communitiy’s diet, a point possibly re-inforced by the absence of hunting equipment from furnished burials of the period (Arnold, 1997: 35-6). Butchery techniques and kill-patterns practised on domestic animals there showed no change from those of the local Romano-British samples, which, taken together with the lack of evidence for the introduction of new breeds, indicates the continuity of local traditions catering for local needs (Arnold, 1997: 35). Comparison of the faunal assemblages of rural settlements with those of early urban centres of the mid-Saxon period, however, has suggested that ‘the early Anglo-Saxon countryside was managed differently, or not as efficiently, as in the following centuries’ (ibid. 35). The major livestock types of cattle, sheep and pigs, where recovered archaeologically, do not exhibit any significant changes in their type or size throughout the study period, although there are clear variations over time and space in the proportions of these present on a site (Fowler, 2002: 223). Coy and Maltby (1987:189) in contrast, notes an increase in the average size of sheep in the Romano-Britiah and Anglo-Saxon periods, with regional variations. For example, sheep in the southwest may have continued to be smaller than elsewhere in the study period (Coy and Maltby, 1987: 224). Ryder (1981: 226) comments on the variety of fleece types found, with a similar range to that of the Romano-British period.
Systems of transhumance were important over the whole study period. Livestock would be moved to summer pastures between May and September, using uplands, marginal lands or woodland dens, to allow the spring grazing to recover and provide a winter hay crop, harvested over the summer. It is assumed that the main pasture would be in proximity to the settlement, whilst the summer grazing might be some distance away, hence producing a long lasting system of droveways across the landscape.

Cereals assemblages exhibit patterns of change, although archaeologically recovered remains demonstrate both variations between similar, roughly contemporary sites and more variation over time than previously suggested (Green, 1994: 85). In the light of a developing body of evidence of variability, it cannot be asserted with confidence that different soil types can be equated necessarily with different crops (ibid.: 84). Site function as much as site location might account for these variations, for example a royal estate centre might have evidence of specialised production. Nevertheless, different crops have different soil preferences, presented here in table form, derived from Jones, 1981.
	Crop
	Preferred soil type

	Emmer
	Light and dry soils. Spring sown

	Spelt
	Heavy and light soils. Hardy

	Bread wheat
	Heavy soils – silts and clays, deep loams. Winter hardy. High yield, but requires greater soil fertility than other wheats and more prone to depredation by insects, birds and fungi. Easily threshed

	Barley
	Heavy and light soils, but not in poorly drained or with Ph below 6. Winter or spring sown

	Oats
	Deep loams and clays, requires water, used on acid and infertile soils in Romano-British period

	Rye
	Not heavy soils. Harvested in August. Probably used for fodder and thatching.

	Flax
	Deep retentive loams, heavy low-lying ground, not tolerant of frost or heavy rain. Probably not used for oil. Only survives on waterlogged sites


Barley (Hordeum vulgare) is probably the most commonly represented cereal remain on settlement sites, with fewer occurrences of bread wheat (Triticum aestivum), rye (Secale cereale) and oats (Avena sativa) and more rarely spelt (Triticum spelta) and emmer (Triticum dicoccum). There are, however, regional variations with, for example rye more prominent in the areas of drier, sandy soils (Dark, 2000: 131) and rare in Hampshire (Pelling, 2003: 103). Again taking West Stow as the main example, continuity in the usage of spelt (the hulled wheat) was identified from the Roman period into the mid fifth century, but a change occurred thereafter wherein this cereal had disappeared from use there by the late seventh century, a pattern replicated over the lowland area (Fowler, 2002: 213). In urban contexts after AD700, the naked bread wheat is the most common type, a cereal that is more easily threshed and suitable for cultivation on heavy soils (Arnold, 1997: 37), although any causal relationship between a shift in types of cereal and the emergence of urban and trading communities must remain speculative (contra Moreland, 2000: 97; also with respect to estate reorganisation and agricultural intensification that develops after the establishment of emporia – pers. Comm. Andrew Reynolds). Overall, beyond a perceived gross trend towards bread wheat production through the whole of the Anglo-Saxon period, the data remains ambiguous and perhaps currently resists geographical and temporal patterning.  Pelling (2003: 106), however, discussing finds of emmer wheat in early Anglo-Saxon contexts in the Thames valley suggests that, although the evidence is rather limited, there may be a case for considering its use there as a cultural preference exercised by incoming Germanic settlers. She notes its contemporary cultivation in the region between the Ems and the Elbe in northern Germany, although it had disappeared from use elsewhere in mainland Europe. One might suggest, however, that emmer cultivation may have been a continuation of Romano-British practices, as evidenced by waste from crop processing in a corn drier (2465) at Alington Avenue, Dorchester, Dorset, early in the Post-Roman phases of the site (Jones and Straker, 2002: 118-121). Emmer has also been recovered from the site at Bath Road, Harmondsworth (Cowie and Blackmore, 2008: 159).
Reviewing the evidence from settlement sites in Sussex, Gardiner (2003: 152) asserts that, in a situation of declining population numbers, the agricultural economy of the Sussex Downs changed at the end of the Roman period, when arable cultivation ceased and the settlements withdrew from the hilltops and slopes of the Downs into the more fertile valleys, although an accurate distribution pattern of these later sites has yet to be established. Environmental evidence from the fifth and sixth century buildings at Bishopstone above the Ouse estuary illustrate the wide range of resources that the community was able to access, including arable crops, livestock (indicating access to pasture and grazing), foreshore and maritime foods and wild animals, a pattern replicated at the contmeporary site at Botolphs in the Adur valley (ibid.: 153-4). The establishment of temporary sites for the procurment of resources for the home settlement is also indicated. Excavations at Bullock Down above Eastbourne, East Sussex identified that it was deserted from the early fifth century until 700 years later - in the interim it may have been used as pasture (grazing rights were in place in the eleventh century) or it may have reverted to scrub (Drewett, 192: 213). Evidence from other chalkland sites and areas, at Chalton, Hampshire and the Vale of the White Horse in old Berkshire, suggests that this was a pattern replicated across this landscape type in the Post-Roman period (Gardiner, 2003: 152).
STUDY ZONES ENVIRONMENTAL EVIDENCE : SPECIFIC EXCAVATION REPORTS
There are few recent regional overviews of the accumulated environmental evidence for the Saxon period in southern Britain. Syntheses of reports have been produced for the Thames Valley (Booth et al, 2007) and the Lower Thames (Keeley, 1987), however, whilst other reports such as that for the settlement and cemetery at Bishopstone, Sussex  (Bell, 1977) are frequently cited. Reports produced by commercial field units from settlement excavations, many of them multi-period sites, have become the major source of developing evidence. Whilst a comprehensive overview is not proposed, selected observations from these and recent excavation publications are here drawn together under zonal groupings.
CENTRAL NORTH ZONE

Booth et al (2007) note that in the Upper Thames Valley average accumulations of alluvium of about 0.5mm per annum occurred at Drayton, near Abingdon, Berkshire, between AD1 and AD400 and again between AD800 and AD1100, whereas the rate decreases to 0.2mm or less between AD400 and AD800. It is not inconceivable that alluviation caused by agricultural activity virtually ceased between the fifth and seventh centuries and only picked up between the seventh and eighth centuries. Certainly a slowing down is confirmed in a sequence at a palaeochannel at Yarnton again in the Upper Thames floodplain (ibid, 18-20). A change of emphasis from cereal and other arable production to pastoral exploitation seems to be implied. There was no evidence for systematic abandonment into scrub, nor woodland regenerationof the floodplain or the terraces in the early Anglo-Saxon period. There may have been a reduction in grazing activity, but the insects present typify open landscape with grassland. Woodland regeneration on Roman sites in the Cotswolds may have contributed to the reduced level of alluviation in this period (ibid, 29-30). The faunal remains at the fourth to early seventh century settlement at Barrow Hills, Radley (Barnetson, 2007: 289-290) showed healthy livestock wherein beef may have played a major part in the meat diet of the community, whilst sheep were probably used for milk and fleeces. 
The palaeochannel adjacent to the settlement at Grove Farm, Market Lavington, Wiltshire was surrounded by open herb-rich meadow, damp grassland, pasture and poor fen. The range of grasses (poaceae) present in the pollen spectrum indicated that there was grazing and a low level of grassland management in the area. Also present was evidence for low level arable agriculture and heathland in the vicinity. No evidence for Post-Roman woodland regeneration was found (Wiltshire, 2006: 122-3). The evidence that the conditions on the floor of the Easterton valley were locally wet, producing sedges for roofing or flooring material, suggests also that arable fields, producing wheat, rye and barley, and horticultural plots, producing a variety of foods including brassicas, were located elsewhere. Although arable agriculture was ongoing since the sixth century, it only became more extensive in the Later Saxon period (ibid.: 135). The wheat grains are tentatively identified as a free threshing form (Straker, 2006: 138). The diet indicated by the faunal remains from the whole of the excavted area included salt water fish, a few wild animals and birds, poultry, good sized cattle and sheep, many of which were kept to maturity. Pigs were poorly represented, perhaps reflecting the absence of available woodland for pannage (Bourdillon, 2006: 168).
CENTRAL ZONE SOUTH
The spectrum of cereals present at Abbots Worthy overall reflects the pattern for Hampshire sites, with an order of importance of barley, wheat, oats, rye. The range of soils in the vicinity of the site would have been suitable for barley (calcerous) and wheat (heavier, colluvial on the valley floor). Seeds present in the samples indicated the use of both damp and dry grasslands (Carruthers, 1991: 74). It has been suggested that the Itchen Valley was systematically drained for meadow by the eighth century (ibid., discussing Tubbs, 1978).
EASTERN

Pollen analysis from an extensive layer of ‘dirty brickearth’ at the Royal Opera House site indicates that the local environment at the beginning of the settlement in the period c. AD 600-675 was one of open grassland, with some oak and hazel trees present (Malcolm, G., Bowsher, D. and Cowie, R. 2003: 19). Although it is not known where the crops used in the Lundenwic were grown, the presence of damp-ground species amongst the arable weed seeds would indicate access to river valley fields and damp meadows. The presence of coppice products indicates access to managed woodland (ibid.: 184-5). A recent survey of early and middle Saxon evidence from the London region  highlights the possible regrowth of forest and colonisation of heathland in the vicinity of New Palace Yard, Westminster.  Further east, on the bank of the River Ravensbourne at Ladywell, Lewisham, the early Saxon sediment showed that ‘the local flood-plain mainly comprised grass-sedge fen, with some alder growing on wetland margins. At a regional level pollen from this site suggests that the landscape was largely deforested, but with some oak and hazel woodland’ (Cowie and Blackmore, 2008: 135).
Martin Bell’s studies of the South Down chalks and associated river valleys (1981, 1983) focus particularly on alluvial and colluvial sediment, the latter accumulating at boundaries of cultivation, for example at plateau edges and as lynchets. He argues (1981: 84-5) that significant erosion of the chalkland soils and the removal of fertile loess horizons occurred during and since prehistory and this would have impacted on land use both on the chalk and in surrounding areas, with a long term pattern of agricultural reorientationaway from the chalk . Only those areas on the Downs with surviving superficial pockets of fertile loess, as at Kiln Combe, Eastbourne and Chalton, Hampshire, would have been able to support long-term intensive land use.

The environmental background to the settlement at Friars Oak, Hassocks, Sussex (Somerville, 2000: 47), a site located at the foot of the South Downs, was one which was locally open, indicating that cereals were grown. The weed seeds present in the plant macro-remains suggested that the cereal was autumn sown. The diversity of woodland species represented suggested the exploitation of managed woodland resources both on the Downs scarp and on the local sandy soils.  Palaeo-environmental examination of dry valleys on the Downs above Brighton (Wilkinson, Barber, Bennell, 2002: 203-238) suggested that arable agriculture did continue on the higher ground, but at a reduced scale and as a localised activity.

WESTERN
The presence of corn drying ovens dating to the late 7th/early 8th centuries at Chantry Fields, Gillingham, Dorset is noted. The carbonised plant macrofossils suggest that they were located in already cleared woodland, but with access to supplies of partially coppiced timber, principally oak, suggesting that woodland management regimes were already well established.  As there were no pig bones in the samples, it would suggest this area was not used for pannage. (Heaton, 1993 : 125)
ROADS, DROVEWAYS AND TRACKWAYS

The roads and trackways of the study region are a composite of past practices inscribed on the landscape. As corridors of linear movement, generally directional rather than rigidly prescribed, it is difficult to differentiate between Saxon, Roman and prehistoric, even when named are attached to them.  Whilst the precise dating of the origins of the majority of extant routeways cannot be assessed, three particular types can be suggested as being locally or regionally in use in the first millennium AD. These are Roman roads, long-distance high level trackways and droveways.  Much work has been done on reconstructing the precise positions of Roman roads and sections of known roads are regularly re-discovered, as shown by the regular updates to the Roman Roads Abstracts compliled by the North East Hampshire Historical and Archaeological Society (Whaley, 2007). New paved roads are still being revealed through excavation, for example on the west bank of the river Ouse above Lewes, that is, on the other bank than Margary’s proposed line of the London to Lewes road (Pers. Comm. Rob Wallace).  The identification of a road through excavation does not confirm that it was a viable and used route in early Anglo-Saxon period, nor indeed that some of the mapped minor roads are in any way relevant to this study unless found in conjunction with datable sites.  Margary (1973: 23) suggests that in the intervening period since the demise of roman authority in Britain long stretches of what had been substantial metalled and ditched roadways would have fallen into disrepair, become green lanes or formed the boundary banks between later land holdings. Sections of them may have become subsumed within parish and shire boundaries. Even with route reconstruction, based on known rigid alignments deviating only to avoid steep slopes, it is difficult to establish whether these routes would still have been viable in the early Anglo-Saxon period.  Note should be taken however of the substantial cross-sectional structure of the major roads, with between 56 and 81 cm of metalling on those in southern Britain, paved sections and other hard surfaces designed to prevent rutting (Davies, 2002: 56-66).

In certain locations it is clear that the layouts of field boundaries respect the Roman road, for example in Cudham on the North Downs, where the road forms the county boundary between Surrey and Kent (Harrington, 2004: 43), suggesting continued use into the medieval period.  A critical assessment of Margary’s proposed routes indicates that some go over unfeasably steep inclines and cannot be taken as necessarily accurate (pers. Comm. Kris Lockyear).  Nevertheless a basic structure of major routes has been established and is available for mapping, presented in [Map 11], which is derived mainly from Margary’s descriptions (1973), including the Wealden roads (1965), all annotated onto the First Edition Ordnance Survey maps and digitised from there. Amendments and new sections identified since 1973 have been incorporated, where published.

More open to interpretation are the ancient trackways assumed to date back into the prehistoric landscapes, with continuous use ever since. However, although a few major prehistoric trackways can be clearly defined, others are more speculative in their reconstruction. An example is the Pilgrim’s Way in Kent, continuing as the modern long-distance footpath, the North Downs Way towards Winchester.  Where identified, and fixed in the modern landscape, they can appear as two parallel routes, for use in winter or summer depending on weather conditions. In use they may have been only very broad directional lines, up to two miles wide, along which each traveller or drover picked an appropriate path (Hindle, 1993: 20). However, any grounds for claiming their origin in deep antiquity must be regarded with caution, as our current knowledge of them may rather be the result of imaginative and speculative fieldwork on a par with determinations of ley lines. Nevertheless, high level routes across free-draining chalk uplands would, in any pre-modern era, represent a viable means of cross-country travel, although dependent on terrain, soil and slope. The routes described by Hippisley Cox (1973) were annotated onto the First Edition Ordnance Survey maps, digitised and are shown on Map 12. There was a degree of networking between the Roman roads and the prehistoric trackways, as some sections of the latter were used as components of the major road system.  Medieval routeways named as Port Ways are taken to indicate the re-use of the earlier roads (Hindle, 1993: 50). Both Roman roads and earlier trackways could have had multiple uses, as long distance routes or maintained for local, short distance movement of livestock, thus becoming discontinuous. Many of the droveways exploited in medieval transhumance practices utilising Wealden pastures are documented, particularly in Kent (Witney 1976). A significant number of these have a demonstrable relationship to early Anglo-Saxon cemeteries (Brookes 2007), although they may only have become actual roads in the Later Saxon period. County-focused studies elswhere have identified links, primarily through mapping, place-name and documentary evidence, between settlements and outlier holdings, used as pasture or woodland resources. Chatwin and Gardiner comment particularly on the north south linearity of routeways in western Sussex that appear to align with Stane Street as it crosses the Weald (2005: 39, fig. 6).

The networks of tracks and roads in use in the early Anglo-Saxon period are by common consent one of the most difficult to re-construct for landscape geographers and archaeologists (Taylor, 1979: 84).  However, one might challenge basic assumptions as to why this is thought to be so. Firstly, the settlement pattern, especially in wooded regions of southern Britian, may have been diffuse, without any evidence of nucleation until later or not at all. Yet, one can assume that nearest neighbours would have been accessible to each other, or perhaps inaccessible if within a rigidly bounded landscape, and so on into broader patterns of linkages that incorporated riverine and coastal opportunities.  These links may or may not have become fossilised in modern mapping and roads. The second assumption is that, because they could not be maintained, the Roman roads went out of use – a point that is best considered on a regional basis rather than county by county as they clearly did survive in certain forms into the modern era. Is there evidence that they formed the optimum routeways between distant places in the early Anglo-Saxon period? The extent to which people in the period AD400-750 instituted new trackways, inscribing new routes onto the landscape, presents another conundrum.  Hoskins (1955: 66-70) suggests that Saxon estate boundaries, sinuous with high banking to form hollow ways or sunken lanes, were newly created features from the seventh century onwards, probably using slave-labour.

CONCLUSION
The climatic context of worsening conditions and rising sea levels from the fourth century onwards is amply demonstrated, prompting a range of strategic responses from rural communities. The environmental evidence from settlements demonstrates the use of a
range of environmental resources, although it is necessary to test their locations against the mapping resources outlined above. A withdrawal from upland type sites and from floodplains as places of settlement appears to be indicated throughout the study region, although localised responses are difficult to categorise. There is no particular evidence of agricultural specialisation, although the long-term change to the production of bread-wheat appears consistent throughout the study area.  The striking element is the lack of evidence for woodland regeneration and the strength of evidence for both continuities of woodland management and the presence of open grasslands, scrubs and meadows. Problematically it appears that environmental reports on early Anglo-Saxon material are struggling against historically derived parameters and explanations of culture history change in the period that is, the breakdown of Roman culture, the end of Roman administration, the migration of Germanic peoples and so forth. All too frequently these parameters then become the explanation for the evidence. It is possible that the environmental evidence is presenting a more nuanced and less cataclysmic picture.
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