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ABSTRACT 
The thesis opens with a statement of the methodological approach of the research, 
explaining the use of a historical model to inform a field methodology of a 

combination of prospecting techniques. The model to be used is set out along with a 
consideration of the expectations of the field methodology and the hypothesis to be 

tested: that elite sites will have a concentrating effect upon settlement patterns and 
create "hierarchical" landscapes, in contrast to non-hierarchical landscapes which, in 

the absence of an elite site, will show no particular clustering. Following this is a 

statement of the problem of settlement studies in Scotland, with a consideration of 
previous and current approaches. 

This is followed by discussion of the available prospecting techniques and a detailed 
discussion of the chemistry of soil phosphates. The historical and archaeological 
framework of the period is then presented with a consideration of the evidence 
available from legal and historical sources and from excavations carried out on elite 

sites. Agriculture is then discussed, firstly in terms of its productivity and then of the 
techniques of agriculture during to assess the effect of agriculture upon settlement 
distribution. 

Finally, the results of the fieldwork are presented, divided between hierarchical and 
non-hierarchical landscapes. The conclusion assesses the overall effectiveness of the 

methodology in terms of how well the hypothesis was proved and of the applicability 
of the methodology for amateurs and lone workers. The results indicate that the 

general model of social relations being reflected in settlement patterns is broadly 

correct, but that the effect will not necessarily be one of concentrating settlement 
around the elite site. At the micro-scale of analysis undertaken within the thesis, the 
important factor connected with elite sites was found to be the denoting of status by 

the possession of private space. 
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INTRODUCTION 

The original approach of this thesis was an attempt to investigate the absence of 
domestic farming settlement in the Highlands of Scotland during the first millennium 
AD through the use of prospecting techniques such as phosphate survey and 

geophysical survey, guided by a model of agricultural societies in the period. The 

concept at the heart of that approach was that the monumental settlement sites of the 

aristocracy stood not in isolation but at the centre of organised political and economic 
landscapes. Attention in archaeology and history has traditionally focused upon the 
elites of society, partly because of the beauty of many of the artefacts they used, the 

magnificence of the structures they occupied and the existence of written sources 
which indicate some of the events and personalities of the period; it is also because 

the lower ranks in society seem to have left little trace in the landscape of their 

existence. The monumental settlements of the aristocracy now survive as the only 
upstanding relic of the settlement pattern of the first millennium AD, and the initial 

methodology was attempting to uncover the farming communities whose labour was 
mobilised by the aristocracy both to build the monumental structures and to supply 
them. However, the original approach was flawed in that none of the prospecting 
techniques employed could provide a date for any settlement remains they might 
uncover. This determined that a new approach was required. The basic concept 
remained, that of the elite sites standing at the socio-economic centre of the human 
landscape; however, the attempt now was to investigate the landscape as a palimpsest 
of settlement. The intention was to determine whether any indication of social 
relations could be discerned in the physical remains of settlement. A model was 
formulated of how such relationships might be made concrete, and this is presented in 
Chapter 1. Rather than attempting to find settlement of a particular period, the 

methodology altered to become an investigation of landscape, dividing between those 

which include an elite site, and are thus termed hierarchical, and those with no elite 

site, and are thus considered to be non-hierarchical. 

Chapter 1 contains the methodological statement for the thesis and lays out the 
hypotheses to be tested through the fieldwork programme while also explaining the 
background to the research in terms of the problems of rural settlement in Scotland 

and of previous strategies. Chapter 2 discusses the different techniques available for 

prospecting and assesses them in terms of their applicability to the particular problem. 
The chapter also emphasises the second, and equally important, intention of the 

research, to produce a methodology which is capable of returning the greatest amount 
of information for the least investment of resources. It is hoped that the particular 
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methodology, the use of the phosphate spot-test across landscapes, will be used by 

local societies as an adjunct to fieldwalking. Chapter 3 follows on from this by 

examining the chemistry of soil phosphate analysis. An initial use of the technique 

was made on a small excavation in order to become used to the practicalities and the 

results are presented in this chapter. There is also an assessment of the nature of the 

spot-test in an attempt to understand better the results obtained from the main bulk of 
the field work. 

The next four chapters consider the nature of the societies being examined. The 

assumption of the hypothesis is that the location of settlement, its form and its 

function are shaped by and reflected in society. Thus, before producing a model of 

settlement as appropriate to the conditions pertaining to Celtic Britain, it is necessary 
to define that society and the specific conditions through which it operated. Chapter 4 

examines the historical framework of society during the first millennium AD, looking 

at the information about social relations available in contemporary sources such as 
legal texts, and also at what is known from historical sources about the development 

of society. Chapter 5 examines the archaeological evidence for society in the first 

millennium AD as a control on the textual evidence previously discussed, drawing 

upon Irish evidence to provide a support for those elements which are missing in the 
Scottish archaeological record.. 

Chapters 6 and 7 address the basic element of society in this period, namely 
agriculture. Chapter 6 discusses the historiography of medieval farming and contends 
that the agriculture of the period was far more productive than historical studies have 

allowed and that the major limitations on population were socio-economic. Chapter 7 
looks at the techniques of agriculture in the period, both to support the arguments in 
Chapter 6 and also to demonstrate the effects of economic practice on settlement form 

and distribution. 

Chapters 8 and 9 present the results of the fieldwork. The chapters are divided 
between hierarchical and non-hierarchical landscapes, with the non-hierarchical 
landscapes presented first to provide a control pattern against which the results from 
the hierarchical landscapes can be assessed. Each site is considered separately, with 
details about both site and landscape, a statement about the particular field strategy 
adopted in each case and then an assessment of the methodological implications of 
each set of fieldwork. Finally, the success of the project is considered in the final, 

concluding chapter with an assessment of the success or failure of the hypotheses 

advanced in Chapter 1. 
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The results of the fieldwork are displayed graphically within the two results chapters, 
and also numerically in Appendix 1. The statistical analyses are presented as tables at 
the relevant points, while a table of radiocarbon dates and their calibrations in 

presented in Chapter 5. Two maps, one of Scotland and one of Ireland, are presented 
here with numbers indicating the site names. These numbers correspond to numbers 
for sites mentioned both in Chapter 1 and in Chapter 5, the main Scottish sites 
discussed and the more important Irish sites. 
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I Traprain Lew 
2 Edinburgh Castle 
3 Dalmahoy 
4 Doon Hill 
S Dumbarton 
6 Dunadd 
7 Wn Skeig 
g Dundum 
9 Craig Phhdraig 
10 Dunottar 
II Burghead 
12 Clatchard Craig 
13 Dunollie 
14 Mote of Mark 
IS Fortevioi 
16 Whithom 
17 Urquhart Castle 
!g Little Dunagoil 
19 Green Castle 
20 Cullykhan 

21 Mn Lagaidh 
22 Ardifuir 
23 Rhiroy 
24 Eileen Righ I 
23 Killdaloig 
26 Kildonan Bay 
27 Ugadale Point 
2$ Castle Haven 
29 Cruggleton Castle 
30 Castlehill 
31 Buiston 
32 Loch Glashan 
33 Dunbar 
34 Raüa 
35 Auchategan 
36 Broach an Drumein 
37 Ardnadam 
3$ Uppercleugh 
39 Warden's Dykes 
40 Kirkhill 

41 Bockton Farm 
42 Dalladics 11 
43 Carlungie 
44 Ardcstie 
45 Easter Kinnear 
46 Lunan Vdlcy 
41 Fox Plantation 
46 Loch Mudle 
49 Cowie 
50 Allanfearn 
Si Auchalick 
52 Din an Rumba USM118 
53 Rhiconich 
54 D nbealh 
55 North Pitcarmick 
56 Maccwen's Castle 
57 Woodend Farm 
58 Lairs 

Alus 1.1: Key sites mentioned 
in Chapters 1&5 



59 Tara 
60 Leacanbuaile 
61 Knockaulin 
62 Lough Gur 
63 Dunbeg 
64 Lagore 
65 Ballinderry 1 

66 Ballinderry 2 
67 Ballyutoag 
68 Lough Faughan 
69 Navan 
70 Letterkeen 
71 Staigue 
72 Clogher 

Illus 1.2: Key Irish sites 
mentioned in Chapter 5 



CHAPTER ONE 
THE PROBLEMS OF STUDYING THE RURAL 

SETTLEMENT OF THE FIRST MILLENNIUM AD IN 
NORTHERN AND WESTERN SCOTLAND 

This chapter introduces the problem of the absence of ordinary domestic settlement in 

the later prehistoric and early historic periods in Scotland and a proposal is advance 
for a new approach to the problem. Some explanations for the apparent 
disappearance of this level of rural settlement are offered. There is a discussion of 
how real the absence might be and a discussion of the effectiveness of current 
research strategies in locating these sites. Finally, the hypotheses to be tested by the 
fieldwork are made explicit. 

Archaeology has always meant a search for buried treasure as far as the general public 
is concerned, reflected both in the image of archaeologist as tomb-robber in the 
Indiana Jones films and in the standard question from visitors to excavations, "Found 

any gold yet? ". This image reflects the archaeology which has been presented to the 

public, where the sites investigated tend to be high-profile, high-status sites, both now 
and during their currency. Archaeology has concentrated on sites such as hillforts, 

castles, churches and tombs, yet the majority of the population in the prehistoric past 
lived in farming communities and were buried without the construction of major 
monuments to mark their passing. 

Since the 1970s, research into settlement patterns has occupied considerable 
archaeological attention (cf Higgs 1972), with a greater emphasis on lower status 
sites. In the same period, rescue excavation has recorded sites in the course of their 
destruction, irrespective of our perceptions of their status. Alongside this has been a 
greater interest in environmental archaeology which has naturally looked at lower 

status sites as well. Despite this, Scotland has not benefited as much as other areas of 
Europe from this change in emphasis. All periods of history and prehistory in 
Scotland tend to be poorly represented in terms of ordinary farming communities; the 

exceptions are on marginal ground where structures have survived because of 
subsequent changes in the economic practices of the areas. The Bronze Age is well 
represented in upland areas by hut circles and unenclosed platform settlements, 
presumably because these upland environments were abandoned as the climate 
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deteriorated. By and large, however, the settlement record for much of Scotland is 

very poor. 

There are many parts of Scotland yet to be investigated in a coherent programme and 
it can be argued that a coherent programme would resolve the problem of the paucity 
of the settlement record. In opposition to this, it is the contention of this research 
project that the majority of farming settlements are not be found in the large body of 
upstanding archaeological sites to be recorded in the landscape. Rather, most farming 

settlements will be `invisible archaeology', some apparent in cropmarks and soil 
marks, others only to be discovered accidentally in the course of other work. Very 

many such sites may never be apparent because conditions militate against cropmarks 
or because they are in areas not subject to development and are therefore not 
uncovered. 

The initial stimulus to this project was a desire to locate the farming settlements of the 
first millennium AD, a period variously known as the Dark Ages, the late Atlantic 
Iron Age and the Early Historic/Christian. Farming settlements of this era are virtually 
unknown in Scotland despite the known use of monumental structures such as forts, 
brochs, duns and crannogs during this period; this is in stark contrast with Ireland, 

with which Scotland had definite connections in the first millennium AD, and where 
settlements of this time are common and reasonably well understood. Accordingly, 
there was a desire to address the settlement problem of this particular period. 
However, this desire was amended by working in archaeology where it became 

apparent that there was a need to develop techniques of investigating landscapes 

rapidly and cheaply in order to determine the presence of archaeological remains of all 
periods before development could take place. The two stimuli produced a fieldwork 

strategy requiring a simple, robust field technique which was inexpensive and non- 
invasive. However, the initial design raised the problem that, in the absence of datable 

material provided by excavation, any settlement traces located could not be linked 

unequivocally to a particular period. The design of the project was thus altered to 

provide a testable hypothesis. 

The societies which operated in northern and western Scotland during the first 

millennium AD, which probably differed little from the societies of the later first 

millennium BC, are assessed on the basis of documentary evidence taken from 
Ireland, Wales and Scotland. The Irish evidence is the most plentiful, the Welsh 

somewhat less so, while the specifically Scottish material is extremely sparse (see 
Chapter 4). It was decided to assess the validity of a model for the nature of social 
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relations as pertaining to settlement in the first millennium AD which would be drawn 
from the documentary evidence and the archaeological evidence. This was felt to be a 
testable hypothesis within the scope of doctoral research. It is the assumption of this 

work that the social relations operating in society will have had an effect upon the 
distribution of sites within the landscape, and the fieldwork was designed to test 

whether this was the case. If no effect could be observed upon the settlement traces, 
then the model of society would be incorrect. 

The initial approach to this research, as a way of approaching one particular period, 
that of the first millennium AD, was to use the remarks of Kohler and Parker, who 

suggested that a model of settlement patterns derived from human behaviour would be 

the most valid approach to locating settlement (Kohler and Parker 1986). This 

approach was quite useful apart from the fact that such chronological specificity 
required datable material to prove the case; this would require excavation, which for a 

number of reasons was not a viable option. Firstly, excavation would require 

resources beyond the scope of doctoral research, since radiocarbon dates were likely 

to be the only way of determining the date of sites. Secondly, one of the intentions 
behind the approach was that the field methodology should cause as little disturbance 

as possible; this was partly to produce a methodology which could be used in future 

which would gain as much information about archaeological sites without unduly 
aggravating landowners, and also would avoid damaging the material which was 
being located. 

A less specific chronology could be adopted: the societies of the first millennium BC 

of northern and western Scotland are unlikely to have differed greatly from the 
societies of the first millennium AD in terms of the local organisation of political 
power. The evidence for social organisation in the north and west of Scotland in the 
pre-Roman Iron Age, addressed in Chapter 4, suggests that political power was held 
locally and derived from the personal authority of the individual: elite sites tend to 

relate to pockets of reasonable agricultural land, while the number of elite sites in the 
landscape does not suggest that each held power over large areas but that there might 
have been a hierarchy of elite sites. Such an assumption matches the evidence 
available from the post-Roman period when documentary sources begin to hint at the 
organisation of the political landscape. Irish historical sources and texts such as the 
Gododdin suggest a localised powerbase for the `aristocracy', with some leaders 
having the ability to exert power over other rulers. This model requires the social 
information presented in literary sources concerning the post-Roman period but 

written down or copied later to be projected back and it requires an acceptance of the 
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validity of the information for the period. It was necessary to make the fieldwork 

programme address this problem specifically. The model of society which was 
developed produced an expectation of the nature of the settlement pattern. Put as 
baldly as possible, the model is that settlement traces will concentrate in the near 
vicinity of the elite site; if no elite site is present, then there will be no obvious 
concentration of settlement traces other than according to pragmatic considerations 
such as drainage and relief. To test this model, it was necessary to investigate the two 
forms of landscape, hierarchical and non-hierarchical, for evidence of all settlement 
which had existed within those landscapes: both upstanding and now removed. This 

required a robust field methodology which would produce as much information about 
all the previous occupation of a given area as rapidly and effectively as possible. 

Having outlined the research design, the first necessary step is to consider the field of 
settlement archaeology and the approaches which have been adopted previously. It 

will then run through a brief overview of the prospecting techniques available and 
indicate the preferred option for this research. 

1.1 SETTLEMENT STUDIES 

An understanding of the problem of settlement studies in Scotland needs to begin with 
an overview of its development. This demonstrates how the current understanding of 
the settlement patterns of Scotland has evolved, and indicates the directions in which 
the major archaeological effort has been expended. 

1.1.1 An Historical Perspective 

Settlement archaeology, the process of investigating the landscape for the remains of 
past settlement, has a long history in Scotland. Most of the early archaeological 
fieldwork was undertaken by individuals, generally publishing their results in the 
early volumes of the Proceedings of the Society of Antiquaries for Scotland which 
was the major funding agent involved. The best of these were those whose interests 

were less in shovelling out broch interiors like their contemporaries, and more in 
terms of the location and recording of sites. Leading figures in this area include men 
such as Joseph Anderson who recorded dozens of sites across the Highlands 
(Anderson 1901; Coles 1893; Christison 1898). They had some interest in landscapes 
in general and the early reports frequently included plates giving the setting of the 
monumental sites visited. Following on from these pioneering efforts, there have been 

several approaches to recording the archaeological monuments standing in the 
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Scottish landscape. There has been some degree of continuity between the different 
institutions in recording the monuments, but limitations on resources have limited the 

extent to which the entire landscape could be covered. 

1.1.1.1 Cartography 

Maps drawn by early cartographers such as Blaeu, Pont and Roy from the seventeenth 

century onwards have been used as a resource by archaeologists and historians for 

decades. The maps provide valuable information about the post-Medieval landscape 

and the changes that have occurred in the past two hundred years or so. Furthermore, 

the information recorded at different times can give an indication of the changes in the 
landscape connected to changes in the economy and organisation of human society. 
Indeed, although not common, some prehistoric sites were recorded on early maps, 

giving a degree of chronological depth to our knowledge of the archaeological 
landscape. 

Modern cartography has been of great benefit to archaeology. The simple process of 
recording the location of landmarks has led to the recording of large numbers of 
upstanding sites. The Ordnance Survey recorded many of Scotland's archaeological 
sites in the 1960s and 1970s, which in many areas was the first real record of the local 

remains. Given the vast tracts of wilderness that needed to be covered, only such 
large-scale institutional effort could successfully cover the landscape and record the 

upstanding archaeological record. Certainly, the Ordnance Survey's work was one of 
the most coherent and thorough approaches at that time to the recording of Scotland's 

archaeology, although it was not the purpose of the work. The brief of the OS teams 
was to check the accuracy of the location of known sites, the accuracy of their 
classification and to confirm that the sites were worth recording (Halliday 1990,60). 

1.1.1.2 The Royal Commission on Ancient and Historical Monuments of Scotland 

From the start of the twentieth century, the Royal Commission for Ancient and 
Historical Monuments of Scotland has surveyed the monuments and constructions of 
Scotland, their findings resulting in the Inventory volumes. Initially, the intention of 
the Commission was to make an inventory of the "Ancient and Historical Monuments 

and Constructions connected with or illustrative of the contemporary culture, 
civilisation and conditions of the life of the people in Scotland from the earliest times 
to the year 1707" (Royal Warrant, RCAHMS 1909). There was no requirement to be 

exhaustive in this Royal Warrant, the intention being to provide an indication of the 
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conditions in the past. This was still of use: until the first Scottish Commission 
inventory, much of Scotland was terra incognita in archaeological terms so any 
information was better than nothing. The first field officer of the Commission was A 

0 Curle, one of the leading figures in Scottish Archaeology, and it was his work in 

Berwickshire that formed the first report to Edward VII in 1909. In more recent years, 
the Commission's work has also helped to fill in the gaps left by the Ordnance Survey, 
locating sites in less accessible locations and adding newly recognised classes of sites; 
unenclosed platform settlements have been recognised since the surveys of 
Peeblesshire and of Lanarkshire (1967 and 1978), which sites date from the early to 

middle Bronze Age. The combined work of the Commission and the Ordnance Survey 

shows the widespread distribution of hut circles (dating mainly to the Bronze Age 

again). However, large areas of Scotland remain with partial and sometimes 
inaccurate records because the Commission has not yet covered them. In addition to 
the areas yet to be surveyed, there is also a need for revision of the earlier Inventories 
because of new sites discovered, new classes of monuments recognised and the 

general expansion of types of site considered worthy of inclusion in the Inventories. 

Over time, the Commission has become more exhaustive in the recording of 
archaeological sites and now attempts a full database rather than an illustrative guide. 
This first occurred in 1951 in the last report to George VI, covering the archaeology of 
the City of Edinburgh, where the nature of the archaeology caused the Royal Warrant 
to be extended to cover any material dating to after 1707 that the Commissioners felt 

to be relevant. In 1956, the first report to Elizabeth II and covering Roxburghshire, the 
Commissioners reported that they considered the threat from agriculture and 
continuing use of the landscape required the Inventories to become an exhaustive list 

of sites. Nonetheless, it was a recent development to record post-Medieval settlement 
(RCAHMS 1984), and much of this information is consequently absent from earlier 
Inventory volumes. In view of the fact that both Sutherland and Caithness were 
surveyed around 1911 and that both have significant undisturbed post-Medieval 
settlement, there is a strong argument for revising the earlier inventories. Nonetheless, 
the Commission's work remains the only coherent approach to recording the 

archaeology of Scotland. 

1.1.1.3 Regional Archaeologists and Regional SMRs 

There was a marked increase in the level of the recording of archaeological sites in 
Scotland with the appointment of Regional Archaeologists in several parts of the 

country during the late 1970s and 1980s. These officers, together with various local 
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museum officers, systematised the local Sites and Monuments Records and put data 

collection onto a more regular basis. The SMRs have been a valuable resource 
because they have been within the Planning Departments so that they have been 

constantly updated; furthermore, this means that they are sensitive to local 

development. However, it remains to be seen how this resource will survive the re- 

organisation of local government currently in process. Regional Archaeologists were 
to be found in all of the Scottish regions apart from Tayside and Lothian as the ̀ front- 

line' protection from development for numerous sites for the implementation of the 
National Planning Policy Guideline: Archaeology & Planning (NPPG5 1994). The 

intention of NPPG5 was in part at east to remove the burden of planning protection 
from Historic Scotland and locate that responsibility with the Regional Archaeologists 
in local government planning departments. The reformation of local government in 

1996 will have an effect on the effectiveness of NPPG5 with the sub-division of the 
large regions into smaller councils, many of whom will not be able to afford the 

services of an archaeological Planning Officer. The significance of this reorganisation, 

and the funding difficulties faced by Scottish local government is that the SMRs are 

unlikely to be maintained as effectively in the absence of Regional Archaeologists. 

In addition to the problem of the life expectancies of the services in view of these 
local government changes, there is an existing problem that small numbers of staff 

with limited resources have huge areas to deal with. This regional archaeology service 
has been funded at a lower level than its equivalent in England; West Hampshire has 

more archaeologists than the whole of Highland Region, which is covered by a staff 

of three professional archaeologists. Accordingly, the service is not as effective as it 

could be, were more to be spent on it. 

1.1.1.4 University Research Projects 

Finally, there are a number of University-based projects attempting to record the 

archaeology of particular areas within Scotland. Glasgow University's work on the 
Dunbeath estate in Caithness has produced a rich variety of sites of varying periods. 
Although the estate was known to have a large number of sites, the survey identified a 

much larger number (Morrison forthcoming). All periods of the past are represented 
apart from the Mesolithic, a period so far extremely rare in Caithness (C Wickham- 
Jones, pers comm), although there are gaps within periods. An example of this is that 

there have been no non-elite settlement sites that can confidently be assigned to the 

period between the Iron Age and the post-Medieval period. The Kilfinan Project (56), 

undertaken by Glasgow University Archaeology Research Division, has again 
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produced a wide range of sites although most date to the post-Medieval period. There 

are a number of the larger monumental sites which date to the early or the later 

Middle Ages, sites such as duns, towerhouses and chapels (J Atkinson et al 1993). 
The Kilmartin Project has assessed the Kilmartin Valley for sites on a multi-period 
basis (eg Abernethy 1994); again, the dependent settlement for an elite site like 

Dunadd is not apparent. The Pitcarmick Project has excavated a settlement complex at 
North Pitcarmick which includes so-called Pitcarmick-type houses (Barrett & Downes 
1994); this type of structure was tentatively assigned to the early medieval period by 

the Royal Commission largely on the grounds that they appear later than hut-circles 
but earlier than post-medieval longhouses (RCAHMS 1991), and six radiocarbon 
dates from the excavation confirm this first millnenium AD date (see table 5.1). 
Artefactual indications from the 1994 season suggested a Medieval date as well (J 
Downes, pers comm), interesting in view of the existence of Medieval documentary 

evidence that demonstrates the presence of farming settlements. Finally, the upgrading 
of the A74 to motorway has provided an opportunity to 'examine a corridor through a 
part of south-west Scotland known to have a rich sequence of sites from the Neolithic 

onwards. The settlement sites excavated have been Mesolithic (Robins 1993; Pollard 
1993), Neolithic (Pollard, forthcoming a), Bronze Age (Terry 1995b; 1996), and Iron 
Age (Terry 1995a; Banks, forthcoming b; Banks, forthcoming c). The survey has 

produced little that can be suggested as specifically early Medieval or Medieval in 

terms of non-elite settlement, even although a date of 490 ± 65 ad uncal (442-676 AD 

cal at 95% confidence) was derived from a possibly contaminated sample from a ring- 
groove house at Uppercleugh (38) (Terry 1995a). Similarly, the site of Warden's 
Dykes near Gretna (39) produced two early medieval radiocarbon dates from fire- 

spots in amongst the mass of pits and postholes across the site (Banks forthcoming, 
b), one at 460 ± 60 ad uncal (420-660 AD cal at 95% confidence) and 710 ± 90 ad 
uncal (640-990 AD cal at 95% confidence), while a hearth outwith the main 
settlement area at Kirkhill (40) produced a date of 750 ± 50 ad uncal (680-960 AD cal 
at 95% confidence) which was obviously unconnected with the main bulk of the site 
which was Mesolithic and Neolithic in character (Pollard, forthcoming b). This would 
suggest that, despite the lack of success of the various survey projects in locating non- 
elite settlement, there is a lot of archaeological material that has left no obvious trace 

on the surface and which is only encountered by chance. 

Elsewhere, Edinburgh University has carried out coastal survey in Caithness (Mercer 
1985) in a project that acted as a template for subsequent work such as the Dunbeath 
Survey (54). The survey can be criticised for concentrating on individual site plans to 
the detriment of their setting and location, but it was the first coherent survey project 
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of its kind in Scotland. More recently, the Edinburgh Department has switched 
emphasis to the Western Isles. Their programme of survey and excavation has 
increased the available information about the past of the Western Isles, but the 
settlement of the later prehistoric period is still confined to monumental structures 
such as brochs, duns and wheelhouses (Armit 1990). Ian Armit, in his re- 
consideration of the Iron Age of the Western Isles, now considers all of these to be 
first millennium BC and that the settlement type of the mid- to late first millennium 
AD would have been multi-cellular stone structures such as those found at Buckquoy 
(Armit 1990; Ritchie 1977). 

Sheffield University has carried out extensive fieldwork in the southern Hebrides, 
from North Uist to Barra (SEARCH report 1992). In the course of this project, largely 
based around the machair, large numbers of sites have been located. Some of these are 
settlement sites; Neolithic dates are claimed for some of them, but none has yet been 

securely dated. 

1.1.2 Settlement Archaeology in Scotland 

In Scotland, the distribution of surviving archaeology, especially in the Highlands, 
leaves some fairly important gaps. There are examples preserved of sites from every 
period in Scotland's past, from prehistoric shell middens to twentieth century 
industrial archaeology. However, only certain types of sites seem to have survived; in 

particular, settlement sites from nearly all periods are under-represented. Monumental 
structures such as brochs, duns and forts are well-known. However, settlement sites 
belonging to ordinary farming communities are rare, irrespective of the period. There 
are the indications of now vanished communities in the form of shell middens and 
burnt mounds; the former can contain material from most periods of prehistory 
(Pollard 1990), while the latter are generally interpreted in terms of cooking outwith 
the settlement site (Barber 1990a). Dates for burnt mounds range from the early 
Neolithic at the site of Kirkhill in Annandale (Pollard, forthcoming b) to the Medieval 
at the site of Kilearnan Hill in Sutherland (Barber 1990b, 102). The explanations of 
these forms of sites are not necessarily satisfactory, but they do represent activities 
external to and related to settlement sites, the settlements themselves having largely 
disappeared. 

Monumental archaeology, represented by sites such as the chambered tombs of the 
Neolithic and the forts and duns of the first millennia BC and AD, was made possible 
by agriculture, by the creation of surplus which allowed labour to be used in non- 
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productive ways. Particularly in the. north and west of Scotland, the settlements 
inhabited by these communities are very scarce. There are some settlement sites 
known, but they do not compare in number to the amount of monumental sites across 
the same landscapes. In general terms, it is not possible to build a picture of the 
human geography of Scotland in the past on current knowledge., This partial survival 
of particular types of sites presents particular problems in interpreting past societies. 

It is fair to say that many settlement sites are chance discoveries in the course of 
development or other excavation. As examples, Balbridie was considered to be a Dark 
Age hall (Reynolds 1980), Courthill, near Dalry in Ayrshire, was covered by a motte 
(Scott 1989), while the recent work on the A74 by Glasgow University has produced 
three sites previously unsuspected or wrongly classified (1.1.1.3): the Mesolithic 

settlement at Kirkhill in Annandale (Pollard 1993), the Neolithic settlement at 
Beckton Farm, Lockerbie (41) (Pollard, forthcoming a), and the multi-period 
settlement activity adjacent to Warden's Dykes near Gretna (Banks, forthcoming b). 

Thus, it can be seen that, aside from aerial photography, archaeology locates 

settlements much less frequently through active research programmes than through 

chance and that the profession is still forced to operate largely reactively in the course 
of rescue work. Current research strategies are not filling in the gaps in the settlement 
record, underlining the need for a new approach. Given the pace of development in 

the last decade or so, even despite economic recession, there is a need for archaeology 
to produce a methodology for assessing landscapes for the likelihood of settlement in 

advance of planning applications. 

It might seem from the earlier discussion (1.1.1.1 and 1.1.1.2) that settlement 
archaeology in Scotland suffers mainly from a lack of resources and that the efforts of 
the Commission with the Inventories and the Regional Archaeologists with the 

regional SMRs could eventually produce a more complete picture of the past 
settlement of Scotland. While this may prove true, the emergent picture will not be 

complete: much of the settlement of the past will not survive as upstanding 
archaeology. Aerial photography has demonstrated the existence of sites which exist 
only as features cut into the subsoil and has played a crucial role in locating 

archaeological remains that have been largely destroyed; a substantial part of the 

resources available to archaeology has been spent on aerial photography programmes. 
Even this will not suffice. The problems of aerial reconnaissance are discussed in 
detail in chapter 2; here, it is sufficient to say that much of Scotland is not well-suited 
to aerial photography because land use does not create cropmarks, being largely 
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pasture or rough grazing, while the weather conditions across much of Scotland make 
flying difficult. Consequently, there is a significant part of the Scottish landscape that 

cannot be investigated through aerial photography but which cannot be considered as 
archaeologically sterile. 

If the upstanding archaeological remains include settlement of the first millennium 
AD, then such material has yet to be recognised. Accordingly, the probability remains 
that a significant amount of settlement lies buried with no surface indication, at whose 
presence we can only guess. Until this information is available to be included within 
synthetic discussions of settlement and society in Scotland, our perceptions of the past 
are biased heavily by the types of sites that have survived and the way that cultural 
material has survived on the sites currently excavated. 

1.1.3 The Problems of Settlement Archaeology in Scotland 

The main problems of settlement archaeology in Scotland have already been touched 

upon above. Large areas of Scotland remain poorly recorded, while much of the 

research database, the National Monuments Record for Scotland, has been gathered 
haphazardly and over a long period of time by individual effort. There have been few 

coherent fieldwork programmes other than the Royal Commission's work; 
furthermore, weather, soil conditions and land use are all unhelpful in terms of aerial 
reconnaissance. 

Since there are monumental sites from all periods, histories have been written 
discussing economy, settlement patterns and sociology. It is hard to understand how 

any worthwhile attempt can be made to write such histories in the absence of the non- 
monumental settlement. Any attempt to reconstruct settlement patterns through the 
distribution of ritual/symbolic monuments is flawed because of the need to make a 
whole series of assumptions about the relationship of such sites to settlements, which 
relationships are presumed rather than known. An example can be found in 
discussions of Pictish settlement and the symbol stones, where the distribution of 
symbol stones is used to map the areas of Scotland in which the Picts were settled in 

the absence of the settlements themselves. The distribution pattern of symbol stones 
and that of other evidence used for Pictish settlement, such as the toponym "Pit-", 

works very well in the east and north east of Scotland; they suggest Pictish socio- 
political units based in Fife, Grampian, Caithness and Orkney (E Alcock 1992). This 
is supported by the documentary evidence available for this period, which documents 
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talk of seven Pictish kingdoms: Fib (Fife), Circinn, Fotla, Fortrenn, Ce, Gait 
(Caithness) and Fidach. 

However, one of the difficulties involved in this particular question is that it has not 
been proved that there is a relationship between settlement and symbol stones. Only a 
very few Pictish settlement sites have been located and excavated. There are a few 

such sites in Angus, such as Dalladies (42) (Watkins 1979), and Carlungie (43) and 
Ardestie (44) (Wainwright 1963). Fife has recently produced some, such as Easter 
Kinnear (45) (Driscoll 1989,18), while some of the Orcadian brochs have external 
settlements that survive into the late first millennium AD (Hedges 1990). The main 
evidence for linking the settlements to the symbol stones is the toponymic evidence of 
"Pit-" names. It is possible to argue that the relationship of symbol stones to these 
toponymic elements is one of a form of antiquarianism, where the presence of a 
symbol stone was the reason for a later use of a term to denote a Pictish area; there is 
little evidence to link "Pit-" names with Pictish settlement sites. There is no evidence 
for when these "Pit-" names came into use, so it is not possible to say that there is a 
real connection between the place-names, the symbol stones and the settlement. This 
is a tenuous basis for writing a history or a geography of Pictish settlement. 

The use of a term such as Pictish settlement brings its own difficulties in relating 
archaeological material to historically attested ethnic groups. It has been assumed that 
the north-west and west of Scotland were Pictish before the arrival of the Scotti and 
later the Vikings because of the lack of other names to apply to an ethnographic map 
(Nicolaisen 1976), although Lane argues from pottery styles that the Western Isles 

were probably part of the Orcadian Pictish kingdom (Lane 1990). The evidence of the 
Pictish symbol stones might deny this assumption, however. There are a small 
number of symbol stones scattered across the north and west; the difference in 

numbers between the north-west and the north-east of Scotland is striking. Equally, 
however, there is no evidence that can be used to say that the inhabitants of the north 
and west were not Pictish, although it has been argued that the Pictish language 

contains a non-Celtic element deriving from a non-Pictish population situated in the 
north and west (Jackson 1955). There is no evidence to support the suggestion of a 
non-Celtic population; the linguistic arguments are based largely on the difficulty of 
reading Pictish ogham inscriptions and the belief that some tribal names and 
toponyms from Pictish areas are non-Celtic. This may simply reflect a problem in the 
perceptual framework involved on the part of the researchers; it is certainly a shaky 
foundation for such a theory. What is known of the material culture of the two areas 
shows little in the way of differences, while the architectural traditions are 
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substantially the same. Thus, it can equally well be argued that the north and west of 
Scotland were at least culturally Pictish as arguing for an entirely non-Pictish 
population. 

This discussion argues that it is impossible to move from the distribution of symbol 
stones to the distribution of Pictish settlement. We do not know what the relationship 
between the Picts' and the stones actually was and in what way the stones were used; 
few settlements of the Picts are known, so any relationship between place-names and 
symbol stones is' assumed rather than demonstrated; the settlements of the west and 
north-west are largely unknown so there is no way of knowing whether there was a 
difference between the populations. It also demonstrates the difficulties arising from 
linking ethnic groups to cultural traits and thus for seeking ethnicity in the data from 

archaeology (Banks 1996a). At best, material culture will demonstrate the cultural 
package accepted by the inhabitant of a settlement, but this does not reveal their 

origins or history. The point of this discussion is that it is necessary, rather than 

merely desirable, to locate the missing settlement sites if we are to arrive at any 
understanding of past societies. There has recently been much debate between 

processualists and post-processualists in archaeology about objectivity (Bintliff 1991; 
Thomas & Tilley 1992); however, all involved would surely agree that any work in 

archaeology is meaningless if it is based on a partial sample of the forms of data 

available. This will create false premises derived from a biased sample of the data. 

1.2 SUB-SURFACE SETTLEMENT REMAINS 

It is scarcely a major insight in archaeology today to state that upstanding settlement 
sites do not form the entire settlement record. It is generally accepted that there are 
likely to be substantial numbers of settlement sites from all periods within the Scottish 
landscape. It is known from aerial photography that archaeological sites exist below 

the surface, buried by later activity and by natural events such as colluviation and 
alluviation. Without aerial photographs, many of these sites would have remained 
unknown. The problem that remains is to predict where such sites will be found. The 
first stage in answering this problem is to consider why sites disappear into the 
landscape. 

16 



1.2.1 Processes of Disappearance 

1.2.1.1 Later Development 

Some sites must have disappeared under modern settlements; this is an obvious 
problem where urban development has grown up on land previously occupied by rural 
settlements. Examples of this can be seen in the spread of major cities such as London 

and Glasgow and, less obviously, with the establishment of Ullapool. In the cases of 
London and Glasgow, small villages separated by fields were swallowed up by the 

growing town nearby until villages considered far distant from the town became 

suburbs, such as Pollok on the south side of Glasgow. In the case of Ullapool, the 
town was established as a plantation in 1790 by the British Fishing Company on the 

site of a small village or fermtoun. Little trace remains of the earlier settlement other 
than the record of a castle in the harbour, Caisteal Mhic Cneacail, which has evaded 
location through trial trenching (R Gourlay, pers comm) and the remains of a 
seventeenth century mill. 

1.2.1.2 Settlement Shift 

The rural landscape in the past was certainly not static. Settlements will have shifted 
slowly across the landscape as old houses decayed; geographers have noticed a 
general phenomenon in very many parts of the world that, until the use of mortared 
stone, it was more cost-effective to build anew rather than repair when a house began 
to collapse (Carlstein 1983). New houses were built at the edge of the village, 
although some were re-built on top of the earlier houses, while the shift of the 
settlement frequently came back to the original site and was built on top of the earlier 
houses. In many cases, however, it is possible that the settlement moved away from its 

original location, leaving the former house-sites under the fields of later generations. 
Settlement evidence has thus been ploughed over. In many cases, this may well have 
been deliberate practice for economic reasons. The reason for this is the effect of 
human settlement on the chemistry of the soil. Settlement will produce chemical 
changes in the soils underlying the activities of the community; the nature of 
settlement as a concentration of humanity in the landscape means that the chemical 
effects upon the soil are similarly concentrated and stand out against the natural 
background. These chemical changes include increases in the level of oxygen within 
the soil from the action of the plough, the release of nutrients derived from nitrogen 
and phosphates from the breakdown of body wastes from livestock and toilet wastes, 
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potash and phosphates from the burning of fuels and the accumulation of metals such 

as zinc, manganese and copper from the breakdown of food wastes. Consequently, 

soil occupied by archaeological settlements will have been of much greater fertility 

than open fields, and it would have been valuable to bring house sites into the area of 

agricultural production once the house had decayed. The fact that communities spread 
their fields with soil laden with waste from their domestic activities has allowed the 

use of the technique of field-walking, to locate scatters of pottery, flints and 

occasionally tiles and bricks. It is a successful technique and demonstrates that sites 
dating from the Neolithic to the Medieval are now contained within the plough-soil. 
The structure of such sites may have been lost, but the artefacts remain, as do certain 

of the physical changes caused by settlement. 

1.2.1.3 Site Re-use 

The factor of settlement shift has had other effects. In fertile, low-lying areas, each 

new layer of settlement will have obscured the traces of earlier generations, with 
Neolithic settlements the least likely to have survived. More recently, changes in the 

nature and practice of agriculture since the late seventeenth century have considerably 

reduced the number of farming settlements in the landscape and allowed former 
farming settlements to begin their decay into the landscape. Some fermtoun settlement 
may well have been buried beneath the farms that stand alone in the modern landscape 

and it is scarcely inconceivable that abandoned post-Medieval drystone fermtouns 

overlie earlier, Medieval and pre-Medieval structures. Essentially, this is the same 

process as the urban development noted in 1.2.1.1. In this case, there might have been 

strong social reasons for building on the same spot, meaning that the site was 
constantly occupied with little lateral shift, ör it might be the case that the process of 
shifting across the landscape eventually brought the settlement back to an earlier 
location; much of the settlement shift can be circular across the landscape (Carlstein 
1983). 

1.2.1.4 Re-use of Materials 

Settlement evidence will also have been obscured by the need through stone-robbing 
to provide building material for later generations, a form of re-cycling. Stone-robbing 

can be very extensive and continues even today where post-medieval houses are re- 

used for dry-stone dykes and even for modem dwellings. Buildings in rural 
settlements may have had stone footings with turf or wattle walls so stone-robbing 
would not take long to obliterate the traces of an abandoned settlement site. The 
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stones could be re-used for other houses as they were re-built, while ploughing over 
the ground upon which houses had stood would spread around the nutrients such as 
phosphates, nitrogen, potash and so on which accumulate in the soil below settlement 
sites as detailed above. The point is that the stones would form the most apparent 
evidence of the presence of a site, and the removal of the stones leaves only the most 
ephemeral traces of structures. 

1.2.1.5 Material Factors of Preservation 

It is very likely that many settlements at the subsistence level of production were 

constructed largely from ephemeral organic materials, most of which will have 

dissolved into the landscape. The ephemeral materials used include wood and daub 

and wattle, materials that will normally disappear rapidly in the soil. In special 
circumstances, such as peat bogs or waterlogged sites, these materials will be 

preserved, giving an indication of the sorts of material lost under more normal 

conditions. Ireland has seen several examples of wooden houses preserved by peat (eg 

O'Toole 1943,25; Lynn 1987; 1989), while crannogs excavated in Scotland such as 
Buiston in Ayrshire (Barber & Crone 1993) also show the expertise in woodworking. 
Another ephemeral building material, albeit one that is reasonable easy to recognise in 

excavation, used in the past in Scotland and Ireland is turf. 

It is known that houses in Ireland constructed entirely from turf in the recent past and 
recorded in documentary sources have left no apparent traces on the ground surface 
(Evans 1969). Evans noted that such houses could disappear from the surface within 
fifty years. Turf houses were more widespread in the past than may be immediately 

apparent. There is evidence from the pre-Clearance period in Scotland of the use of 
turf-built houses, some by people of reasonable position in society. An example is 

given in the New Statistical Account for Argyll of a taoiseach who had lived in 
Morvern around 1700: "He resided at Ach-a-charn, and occupied a house of very 
peculiar construction; formed of oak beams placed at regular distances; the 
intervening spaces being closely interwoven with wicker-work The outside was 
wholly covered with heath, and the interior was divided into several apartments, and 
finished in a style of taste and elegance" (NSA Argyleshire 1845,177). This was also 
the case of the earliest recorded settlement of the Mackenzies in Gairloch in the 
fourteenth century (NSA Argyleshire 1845; Dixon 1886). Neither historically attested 
structure has left visible remains. 
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One instance of the excavation of a turf house is Macewen's Castle (56) at Kilfinan in 

Argyll (Marshall 1983). Within the enclosure and apparently later than the phase of 
activity associated with the construction of the dün was a sub-rectangular footing of a 
turf house. Its walls showed no trace of stonework (Marshall 1983,137) and indeed 

there was evidence for the rebuilding in turf of the original walls. Marshall assumed 
that this structure was directly related to the Macewen occupation of the area in the 
Medieval period on the basis of a twelfth century crucifix and a fifteenth century coin 
recovered during excavation (Marshall 1983,138) although both were unstratified. 
Unfortunately the hearth material from the floor of the structure was not used for a 
radiocarbon date. The dating of the artefactual material is supported by the fact that 
the structure overlay postholes presumed to relate to an earlier timber hut circle but it 
is impossible to determine the actual date of the turf structure from the published 
material. 

A further example of a substantial medieval building constructed of organic, 
perishable materials comes from a thirteenth century entry in the records of Paisley 
Abbey that mentions "a great house constructed of wattles" at Kilpatrick in 
Dunbartonshire (Reg Mon Passelet, 166). 

The use of organic materials was disliked by the landlords of the Improvement era and 
various of the Improvers wrote against the use of turf and timber (cf Dodgshon 1993). 
In addition, the Argyll Estate papers contain various testimonies both to the use of 
these materials and to the antipathy of the reformers. Cregeen, in the introduction to 
the instructions to the Argyll Estate factors notes that the tenantry occupied 
"... impermanent buildings, often made of earth and wattle, clustered on the infield of 
the farms" (Cregeen 1964, xxi). Within the instructions, the factor is directed to attend 
to the way houses are built on Tiree. Noting that the current practice was very 
injurious to the Duke's woods, the instructor told the factor "... to insist with the 
tenants to build stone and lime walls" (Cregeen 1964,2), but later noted that help for 
the tenants from the estate would be necessary because "... there are no masons in Tiry 

and there is only one limestone quarry" (Cregeen 1964,18). 

1.2.1.6 Peat Growth 

Much of Scotland's settlement must have disappeared under the growth of peat that 
has built up in some areas from the Bronze Age onwards. An example of a substantial 
structure largely obscured by peat is the site at Halmie currently undergoing 
excavation on Dunbeath estate (54) (Morrison 1991; 1992). Until excavation, the site 
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appeared to be a small hut circle; this was because only the upper part of the central 
chamber was free of peat. The growth of peat means that there is likely to be a stratum 
of buried settlement that has left behind no obvious upstanding remains; in places on 
the estate, burns cutting through the peat reveal three metres of peat overlying tree 
trunks. Such strata of settlement will only come to light accidentally. There are 
currently no remote-sensing techniques capable of locating sites under peat. 
Potentially, thermal imaging could locate some sites within peat were the walls of a 
structure to display a recordable temperature difference to the surrounding peat, but 
this is an unlikely circumstance. 

1.3 PREVIOUS APPROACHES 

There have been several recent projects in Scotland which have attempted to deal with 
the archaeological record in landscape terms (see 1.1.1 and 1.1.2). Most of these 
projects have followed the traditional survey strategy, quartering the ground (field 

survey) as intensively as possible, recording all sites, with analysis following. This 
has been the case with Dunbeath (Morrison, forthcoming), the Caithness coastal 
survey (Mercer 1983) and the Sheffield University survey of the southern Hebrides 
(SEARCH report 1993). This is the best approach when faced with an area whose 
archaeological remains are unknown, and there can be no criticism of these projects 
for adopting-this strategy; in order to proceed from the known to the unknown, the 
known needs to be recorded first. All of these projects have produced valuable data 

about the density of settlement across areas of Scotland and the nature of much of that 
settlement, but the approach is not entirely satisfactory. Firstly, the surveys have all 
used blanket coverage which risks wasting effort since the approach does not consider 
the relative likelihood of particular types of sites in any particular area. This could be 
improved by giving a direction to the fieldwork through the use of a model and by 

analysing the landscape in advance. Secondly, all the sites located are those which 
have left surface traces, either as upstanding remains or as cropmarks or soil marks 
visible in aerial photographs. However, as has been shown in 1.2 above, there are 
good reasons to suspect that many settlement sites will not leave traces visible on the 
surface, while aerial photography does not reflect all the archaeological material 
beneath the surface. It is likely therefore that many settlement sites will not be located 
by this approach and will only be discovered by accident. 

Two recent projects have adopted different approaches which have gone some way 
toward ameliorating the first problem. The Kilfinan Parish Survey was undertaken by 
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Glasgow University Archaeological Research Division (GUARD) as an investigation 

of the medieval parish of Kilfinan prior to rescue work at the chapel site in the village 
of Kilfinan in Cowal, Argyll (J Atkinson et al 1993). The survey included an element 
of quartering the ground, but the survey was guided by analysis of the landscape 

through topography and historical research. The archaeological material was dealt 

with selectively, on the basis of investigating sites considered to reveal changing 
patterns of landuse and political development (J Atkinson et al 1993,5), following the 

model of the Royal Commission in north-east Perthshire (RCAHMS 1991). The 
intention for future fieldwork by the research team was to concentrate on these sites 
and link them with their surrounding landscapes, re-surveying some to emphasise 
their relationships to that landscape. Unfortunately, the project has been in abeyance 
since the initial fieldwork, but the significant element in the project is that 
documentary sources were being used to illuminate the archaeological record and 
create an understanding of the historical existence of the landscape in which the 

various sites operated. It is to be hoped that this will allow a greater time-depth to the 

analysis than frequently results from archaeological or historical surveys which seem 
static and unchanging. 

The other project which has adopted a different approach to the landscape has been 
involved with the upgrading of the A74 to motorway, the route running through 
south-west Scotland to the English border. The initial strategy was developed in the 
Annandale Proposal (Barrett et al 1992), where it was recognised that the lowland 

agricultural landscape through which the A74 runs in Annandale represents a zone of 
destruction; analysis of the known archaeological record shows sites clustering at the 
edge of forestry plantations and on steeper slopes (Barrett et al 1992,10), with only 
cropmarks on the ploughed areas. No unenclosed settlement is represented in the 
aerial photographs, while the whole of the medieval period is vastly under-represented 
in terms of remains. The writers noted that sites such as Beckton Farm near Lockerbie 
in Annandale (41) (Pollard 1992; Pollard forthcoming, a) were located through area 
stripping of topsoil, the presence of the site being suggested only by surface finds of 
flint artefacts. The report recommended that there should be a level of survey after the 
road construction had caused the topsoil in the road-corridor to be removed. This 

recommendation formed the basis for the remaining fieldwork assessing the impact of 
the road corridor on the archaeology of the A74 carried out by GUARD of Glasgow 
University Department of Archaeology (Robins 1993). 

The initial archaeological response from Historic Scotland to the A74 upgrade took no 
account of sites that had left no visible traces, while various of the sections of the 
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road-line through Annandale had never been investigated in a coherent programme 
(Banks 1991b). Fieldwork in 1992 and 1993 carried out by GUARD involved ground 
survey of the road-line after machine stripping of the topsoil by the contractors, and 
revealed a number of new sites, including two burnt mounds, a cairn, a possible 
Roman marching camp and the remains of a probable cobbled floor from a settlement 
site (Robins 1993). The conclusions of the fieldwork were that this small sample of 
the road corridor had revealed a much greater archaeological presence than could have 
been expected on the basis of the known sites. None of the newly discovered sites 
could have been suspected from surface remains. 

1.5 A NEW APPROACH 

It is difficult to suggest that there might be no sites other than those which have left 

upstanding remains in the Scottish landscape, especially in view of the-evidence of 
cropmarks and the number of sites encountered by archaeologists in the course of 
rescue work over the past few decades. If it is accepted that there are more sites to be 
found, and the number of researchers engaged in field-walking, aerial photography 
and other forms of prospecting would suggest that this is generally accepted within 
the discipline, then the case which needs to be made is how best to locate them and 
how to do this within a structured research context. 

The main difficulty facing any attempt to fill in the picture of settlement to include the 
more bio-degradable structures of ordinary farming communities is that there are vast 
areas to be covered. One of the criticisms made above of. previous approaches. to 
ground survey (1.3) was that the effort is a blanket coverage with little attempt to 
structure the effort toward particular ends. Blanket coverage of this type is achievable 
within ground survey given enough time and labour, but in terms of prospecting for 

sub-surface remains where measurements of the physical or chemical make-up of the 
soil are required, the scale of the effort becomes overwhelming. Some direction is 

required so that the task becomes achievable. 

The initial structure to this research, as mentioned above, was to use the remarks of 
Kohler and Parker, where they suggest that a model of settlement patterns derived 
from human behaviour would be a more valid approach to locate settlement (Kohler 
and Parker 1986), as a way of approaching one particular period, that of the first 

millennium AD. This approach required datable material to prove the case, requiring 
in turn excavation, which for a number of reasons was not a viable option. Firstly, 
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excavation would require resources beyond the scope of this research, since 

radiocarbon dates were likely to be the only way of determining the date of sites. 
Secondly, one of the intentions behind the approach was that the field methodology 

should be as relevant as possible for single fieldworkers and amateur groups as 

possible. Excavation is an expensive process, and the intention was to produce a 

methodology which could be adopted by researchers both academic and amateur who 

are limited in resources. 

A less specific chronology was adopted. As the societies of the first millennium BC of 

northern and western Scotland are unlikely to have differed greatly from the societies 

of the first millennium AD in terms of the local organisation of political power, a 
general "first millennia" period was selected, relevant to both the late prehistoric and 
the early historic. The evidence available for social organisation in the north and west 
of Scotland in the pre-Roman Iron Age suggests that, as in the post-Roman period, 
political power derived from the personal authority of the individual and was held 
locally: elite sites can be seen to relate to pockets of agricultural land, while the 

number of sites which can be classified as "elite" suggests that each would control 
relatively small areas. This model matches that of the post-Roman period when 
documentary sources begin to hint at the organisation of the political landscape. As 

was mentioned at the start of the chapter, and more fully in Chapter 4, Irish historical 

sources and texts such as the Gododdin suggest a localised powerbase for the 
`aristocracy', with some ability to exert power over other rulers. 

An historical model was critical for the methodology. The problems of a lack of an 
historical model can be exemplified by a critique of another project, the Lunan Valley 

project (46) which was undertaken by Angus District Council's Department of 
Libraries and Leisure (Pollock 1985). The project assessed part of lowland Angus for 

evidence of settlement dating to the medieval period and made extensive use of aerial 
photography together with limited excavation and augering. Excavations carried out 
during the project were able to date as medieval enclosures known from aerial 
photographs, but were unable to locate any houses. With no indication of where 
within a large enclosure houses might be, the fieldwork at the enclosures was really a 
hit-or-miss exercise of limited value. Some form of prospection might well have 
increased the amount and value of the results. The project used aerial photographs to 
direct the location of small-scale excavations while the augering investigated the 

relationship between aeolian sand deposits and the buried topography. Unfortunately, 
beyond the cropmarks the project was not particularly successful in identifying 

archaeological sites. This is particularly disappointing since the excavator assigned an 
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early medieval date to the site of Corbie: "in all, there are strong indications of a 
well-preserved early medieval settlement beside Lunan Bay at Corbie" (Pollock 1985, 
397). This dating relies entirely upon negative documentary evidence and has no 
structural evidence to support it. The excavator argued that the sandstorms which 
provided the sand dunes must date before the late twelfth century AD because they 

were not mentioned in the documentary records; the earliest mention of the area is a 
reference in the Arbroath church records to kirk and chapel of Inverkileder, presumed 
to be the modem Inverkeilor, in the late twelfth century (Pollock 1985,396). 
However, such negative evidence is difficult to sustain in view of the low level of 
information available in the medieval documentary resources of Scotland while the 

possibility of an earlier date for the plough-marks encountered was not considered. 
Mould-boards have been considered as a post-Roman development, but Rees has 

argued that mould-boards were present in the early part of the first millennium AD, 

while there is evidence for related forms of ploughs in the late pre-Roman Iron Age 
(Rees 1979). 

The only indication of why Corbie should be connected with an early medieval 
settlement is that the place-name Inverkileder refers to the mouth of a river or stream; 
Corbie is close to the mouth of the Keilor burn unlike modern-day Inverkeilor which 
is some distance away, so Pollock assumed that settlement must have shifted from 
Corbie to Inverkeilor with the sandstorms. This is also difficult to sustain given that at 
Corbie there was evidence of burns having been buried by sand; it can be argued that 
the Keilor burn nay have altered its course. Furthermore, the placename refers to the 

parish as a whole (Pollock 1985,396); it is therefore a supposition that the kirkton 

must have been itself at the mouth of a body of water. 

The lack of an adequate model to explain the particular interpretation of any material 
encountered is a serious problem for the conclusions of the report. Furthermore, the 
lack of a suitable methodology to locate the forms of evidence necessary to fulfil the 
aims of the project restricted the eventual value of the work. The fieldwork 

undertaken was too large-scale to deal with the small-scale questions of which the 

project attempted to address: "The medieval rural house is yet to be found in the 
valley, changes in building tradition from later prehistory into the medieval period 
have yet to be studied on a multi period site, and early ploughing has yet to be dated 

clearly and related to the old enclosed landscape. " (Pollock 1985,398). With these 
problems in mind, the methodology was developed to test specific hypotheses where 
the interpretation is open to validation by being made plain. This methodology and 
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model will be explained in chapters 2 and 3, the former explaining the methodology 

and the latter setting out the model. 

1.6 CONCLUSION 

There has been considerable archaeological activity in Scotland during the past couple 

of decades, both in terms of research into settlement sites and the broader settlement 
patterns and in the amount of rescue work carried out by units. Despite this, although 
there have been large numbers of sites discovered during rescue work that were 

previously unsuspected and the upstanding settlements are better understood, 
archaeology in Scotland is still more focused on monumental sites and the elites of 
society than they are on the ordinary farming settlements. 

It is not enough simply to investigate landscapes for previously unsuspected 
archaeological sites. Any such effort needs to be focused around particular research 
questions, taking a structured approach. For this research, the questions were related 
to particular periods of human society in Scotland, covering the later prehistoric 
period which effectively continues across the first millennium BC and into the first 

millennium AD, and to the nature of social organisation in this period. The intention 

was to produce a model of society and how settlement patterns related to social 
structure and test the validity of this model for the period. The model is one of a 
hierarchical society with a hierarchical settlement pattern where the actual location of 
settlement will be affected by the social structure. 

To test this model, landscapes with evidence for hierarchies were investigated with 
landscapes apparently lacking such hierarchies covered as a control. The positive 
hypothesis is that hierarchical settlements will have a noticeable effect upon 
settlement patterns; the negative hypothesis is that hierarchical settlements will have 

no noticeable effect upon settlement patterns. To demonstrate the positive hypothesis, 

clustering of settlement around elite sites should be apparent with no clustering of 
settlement in non-hierarchical landscapes. The negative hypothesis would be 
demonstrated by a lack of clustering around elite sites or a clustering of sites around 
upstanding settlements in non-hierarchical landscapes. This latter situation would 
suggest that the important factor in settlement location was particular resources or 
landscape conditions rather than social factors. 

The hypotheses required a methodology which located all settlements in the 
landscape, including those which have left no identifiable surface traces. This required 
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a technique capable of locating areas of settlement, which was simple and robust, 
which was inexpensive and which could solve problems relating to settlement. The 

available techniques will be addressed in the next chapter with these criteria as the 
basis for selecting an appropriate technique. 
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CHAPTER TWO 
REMOTE-SENSING IN ARCHAEOLOGY 

This chapter assesses the different techniques available for investigating landscapes for 

sub-surface remains. Each is described with both strengths and weaknesses assessed. 
Finally, there is a statement of which methods were adopted for the fieldwork and why. 

2.1 INTRODUCTION 

For the purposes of this research, prospecting methods were required which could 
investigate the landscape of Highland Scotland for the farming settlements of the first 

millennia BC and AD. The field methodology needed to be robust and simple, requiring 
little in the way of equipment and generally costing very little. The intention was to 
produce a methodology which, if successful, could be applied across Scotland and would 
not require substantial investment: a technique that could be applied by anyone including 

amateur groups who survey areas of landscape in their locality. 

A number of different options exist: archaeology's resource base consists largely of sites 
and artefacts buried beneath the soil. For this reason, archaeology has long relied upon the 
use of scientifically based techniques in order to locate sites. These various techniques, 
described in detail below, are drawn from a variety of different disciplines and are more or 
less useful depending on the correlation between the type of information sought by the 
archaeologist and the uses for which the techniques were developed. 

2.2 REMOTE SENSING TECHNIQUES IN ARCHAEOLOGY 

2.2.1 Aerial Photography 

Aerial photography has probably the highest profile of all techniques used by archaeology 
to investigate the landscape. It has had a very high success rate, the publication of works 
such as A Matter of Time (RCHME 1960) having changed drastically perceptions of the 
extent of prehistoric settlement across England. The general public's awareness of the 
technique has been fostered by "coffee table" publications such as History from the Air 
(Muir 1983) on the one hand and by museum presentations such as the 1990 Hunterian 
Museum exhibition Scotland from the Air. The interest of the general public in the results 
of the technique is probably a mixture of the aesthetically satisfying results published in 

popular form and also the longevity of the technique, which has been in the public eye 
since at least the campaigns of 0GS Crawford in the 1920s. 
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2.2.1.1 The Utility of Aerial Photography 

The utility of aerial photography scarcely needs to be explained. Aerial photographs can 

give information about the layout of a site only possible in an aerial shot; they can reveal 
the presence of a site either through cropmarks or through shadows; and they can allow the 

rapid coverage of large areas of the landscape in a way that no terrestrial survey can ever 
hope to match. Scotland is not as conducive to aerial survey as Wessex, but Kenneth Steer, 

working on the photographs of the National Air Survey, found over four hundred sites in 

southern Scotland (Deuel 1969,247). This was despite no provision being made for 

archaeology in the survey so that conditions under which photographs were taken were 
frequently far from ideal for the observation of archaeological material. In the south and 
east of Scotland, aerial photography has had a major impact on the knowledge of 
archaeological remains. Roman archaeology has depended very heavily on the discovery of 
sites from aerial photographs, while Pictish agricultural settlement has been revealed in 
Fife, Tayside and Grampian in the rich farmlands (Driscoll 1988). 

2.2.1.2 The Limitations of Aerial Photography 

Aerial photography does have several limitations. The time of day and weather will affect 
the' production of useful shadows to highlight a site, while shadows only reveal surface 
traces. The type of crop will obviously affect the production of cropmarks; all long-rooted 

plants are useful in producing cropmarks, with barley and oats the best cereals for showing 
cropmarks. Grass is one of the least useful plants for revealing archaeological sites, 
although it is true that cropmarks can even appear in grass during conditions of extreme 
drought (Deuel 1969,45). It is also the case that cropmarks will appear differently every 
year because of the cumulative effect of weather (ie how much rainfall at which particular 
times) and differences in the crops. Consequently, it will only be possible to see all the 

potential archaeological material in cropmarks if photographs are taken every year under a 
variety of different conditions. Finally, the existence of cropmarks will depend upon the 
depth of soil over the features and the nature of that soil (RCAHMS 1994,8-9); alluvial 
deposits, for example, will mask all archaeological material. In particular, at Monktonhall 
temporary camp in Lothian Region, huge pits several metres wide and deep produced no 
cropmarks, unlike the ditches which surround the site (A Leslie, pers comm); at Warden's 
Dykes, near Gretna, in an area where aerial photographs only revealed the presence of two 
large ditches, later geophysical survey and excavation uncovered two further ditches, a 
road and a large area of occupation (Banks forthcoming, b). 

The specific problems for research in Scotland wishing to use aerial photography to locate 

archaeological sites involve all of these factors. In addition, in the north and west, aerial 
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archaeology has to cope with weather which frequently makes flying impossible (W S 

Hanson, pers comm). The mountainous terrain means that weather reports are of little use 
because so much of Scotland divides into micro-climates, each different to its neighbours. 
The weather behaves unpredictably, different air flows being mixed by the effects of the 
terrain. 

Little of the north and west of Scotland currently is cultivated. Sheep-grazing predominates 
across the Highlands; as a result, there is a lot of bracken obscuring the ground as well as 
general grass coverage. Sheep encourage the growth of bracken because they are too light 

to break up the root clumps of the bracken as cattle do (Rackham 1986). As has been noted, 
grass is of little value for showing cropmarks; most of the north and west of Scotland is 

covered with grass and has been so for at least a century. Thus, much of Scotland's 
landscape will not show cropmarks. The main contribution of the technique for these areas 
must therefore be to survey the remains of upstanding archaeological sites. Unfortunately, 
bracken means that for much of the year even this contribution is limited. 

Finally, because of the problems of making reconnaissance flights in northern and western 
Scotland, there is only a limited AP coverage available. Parts of Scotland have no aerial 
photographic coverage, and a large proportion of the areas that are covered has only the 

photographs from the National Air Survey to use. At a scale of 1: 10 000, archaeology is 
difficult to spot, while the conditions during the flights were not necessarily conducive to 

revealing archaeology (see 2.2.1.1). As a consequence, any research investigating the 

extent of archaeological remains in Scotland would need to undertake its own programme 
of reconnaissance flights, with all the expense that would involve. Grants are available for 

aerial photography, but it is not a technique that can be applied routinely across Scotland to 
locate ordinary farming settlements. 

2.2.2 Thermal Imaging 

Thermal imaging is normally another technique that operates from aircraft, although it is 

possible to conduct thermal surveys from the ground. However, it has been little utilised in 

archaeology because, unlike aerial photography, the technique is primarily of use for other 
disciplines such as geology and engineering. 

2.2.2.1 The Methodology of Thermal Imaging 

Thermal prospection relies upon the temperature differences in the soil, caused by 
differences in the make-up of the soil matrix. The right conditions will display this effect 
after snowfalls. Snow normally reveals sites where slight variations in the surface of the 
field caused by upstanding archaeological features are emphasised; another way, however, 
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is that snow will lie longer over ditches because the higher water content gives a lower 

temperature to the soil. Anthropogenic temperature differences such as this can be 

measured in a more coherent way from the air by a radiometer that measures differences in 

temperature as slight as between 0.04° and 0.25°C (Scollar 1990). 

Essentially, the concept behind the technique is that soil temperatures vary naturally with 

pedological composition, stone content and water content. Buried archaeological features 

will affect this temperature in the same way as these natural conditions. Ditches will have a 
higher water content than the surrounding soils and will therefore be colder than the 
background; buried field walls will show both higher and lower temperatures as a result of 
the slower gain and loss of heat by stone as opposed to soil. The reason that these can be 
identified is that they will have localised and morphologically distinct effects unlike most 
of the geologically-derived differences. These temperature differences can be measured by 

a variety of techniques, but it is normally carried out as an aerial technique. From the air, 
the ground temperatures are measured with a rotating radiometer mounted in a plane. The 

advantage of this method is that a large area can be covered very quickly. Flying at a height 

of 650 m and a speed of 80 knots, a flight line will cover roughly 1.2 km in width and 
several kilometres in length (Scollar 1990). It is also possible to carry out a form of thermal 
imaging by taking aerial photographs using infra-red cameras that show up the temperature 
differences on the ground. The technique can show areas of disturbed ground within a 
field; on a wider, landscape scale, thermal imaging can reveal the drainage patterns of the 
whole landscape and thus allow assessment of likely areas for settlement (Allsop 1992, 
124). However, given the costs involved (capital costs, flying and the costs of processing), 
the best use of thermal imaging in a context such as this research project is the same as for 

aerial photography: using images already processed to check for relevant information. This 

requires the area under investigation to have been covered by thermal imaging flights and 
this is not the case for northern and western Scotland. 

2.2.2.2 The Limitations of Thermal Imaging 

Accurate terrestrial measuring of the soil temperature is very difficult because the 
temperature of plants affects the sensors; it is also a , very slow process. From the air, it is 

very rapid but also very expensive. The amount of data gathered is enormous, making 
processing very difficult. Anthropogenic temperature variations are the smallest of all the 
factors involved (Scollar 1990); temperature anomalies created by blocks of vegetation and 
by geological features are of a much greater magnitude, frequently blotting-out 

archaeological anomalies. Modem anthropogenic temperature anomalies caused by 

pipelines, roads, buildings and high voltage electricity cables cause similar noise. To be 

effective, vast amounts of control data must be incorporated, making the technique slow in 

analysis and extremely expensive. Reasonable results have been obtained in France and 
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Germany, but this is in areas of homogeneity of surface, either having no vegetation or a 
uniform vegetation, thus reducing the level of background interference (Scollar 1990,606). 
The method has some potential for archaeology in general, especially given the large areas 
which can be covered from the air; for this project, the expense is prohibitive and the 

possible results of limited benefit. Certainly, the methodology is neither robust nor 
inexpensive, and in view of the fact that there are other techniques which provide the same 

advantages with fewer disadvantages and at considerably lower cost, it is unlikely that this 

methodology will be widely adopted within archaeology beyond pure research. 

2.2.3 Field Walking 

Fieldwalking is a basic technique in archaeological fieldwork across Europe and a 
substantial body of work in rural settlement studies has been accumulated, covering both 

prehistoric and historic periods. Much of the Anglo-Saxon settlement pattern currently 
known derives from fieldwalking, while one of the most important field-walking projects 
in England was the Stonehenge environs project carried out in the 1980s by the Trust for 
Wessex Archaeology (J Richards 1990). The method has also been one of the major 
sources of information about European settlement in the first millennium AD, as in 
Bohemia (Godja 1989). In Scotland, some of the most important recent discoveries of sites 
have been made as a result of field-walking; the Neolithic settlements at Barnhouse on 
Orkney and at Beckton Farm and the Mesolithic site of Kirkhill (both in Annandale, 
Dumfries & Galloway) were all located by field walking. The site of Beckton, recently 
excavated near Lockerbie (Pollard, forthcoming a) was first suspected because of the 
presence of numerous flint flakes picked up by a local amateur archaeologist. The same 
local archaeologist was responsible for the location and excavation of a major Neolithic to 
Bronze Age cemetery at the nearby site of Kirkburn (Cormack 1961), again located 
through field walking. Slightly further south, the site of Kirkhill, an important Mesolithic 
site near Johnstonebridge in Annandale, was discovered in 1993 through field-walking, 
leading on to the excavation of an important inland Mesolithic site (Pollard 1993; Pollard, 
forthcoming b). The technique was employed at the site of Fox Plantation near Stranraer in 
tandem with geophysical survey and aerial photography (Cullen et al 1995), the results of 
which indicated settlement that had produced no cropmarks (MacGregor 1996). Further 

north, the technique has been invaluable in Orkney, where the major Neolithic settlement 
and ritual site of Barnhouse, near the Stones of Stenness, was located during the course of 
field walking (C Richards 1990; C Richards forthcoming). 

2.2.3.1 The Methodology of Field Walking 

The actual technique involves walking over ploughed fields in a regular pattern, collecting 
artefacts lying on the surface and recording their location accurately. The most effective 
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method is to divide the field into grid squares within which co-ordinates can quickly be 

calculated. The method is cheap to carry out and requires a minimum of archaeological 
training; it has thus proved very popular with local amateur societies because it allows 
interested non-professionals to participate in fieldwork with little expense. Once the 

positions of all artefacts have been recorded, any patterns of deposition can be discerned; 

concentrations of related material are likely to derive from underlying features. In the main, 
artefacts are brought up from cultural levels by the plough, and lie on the surface forming 

scatters. The fields are ideal if they have been allowed to weather so that the soil lumps 

adhering to the artefacts have been washed away leaving the artefacts obvious on the 
surface of the soil. 

2.2.3.2 The Limitations of Field Walking 

There are several serious drawbacks to the method that must be considered when 
evaluating the technique and the results achieved by it. In fieldwork carried out on possible 
Anglo-Saxon sites (Hall & Martin 1979), a number of Saxon villages of varying dates were 
located. This demonstrates the potential of field-walking because it was the only way that 
these settlements could be located. However, the limitations also emerge; in the absence of 
excavation, all conclusions should be tentative. From evidence such as this, a history of the 
settlement shifts of the Anglo-Saxon occupation of central England has been written 
although the nature and history of these settlements are unknowable without excavation. 
The possibilities of villages moving, of old houses re-built on new plots, cannot be ignored. 
Some of the apparent shift from hillside to valley floor may simply represent the normal 
movement of villages within the landscape. Brixworth in Northamptonshire included 

pottery scatters which formed apparently discrete concentrations across the landscape (Hall 
& Martin 1979,6); it is as possible that the spreads are not discrete units but reveal the 
spread across the landscape of a single settlement. Furthermore, although there is an 
assumption that the artefactual material in the surface scatters relates to underlying material 
with little effect from ploughing (cf Hayfield 1987), some experimental work would 
suggest that this is not the case. Computer modelling of data derived from experimental 
work at Butser Experimental Farm suggests that there is significant movement of surface 
material by the plough which can create spurious concentrations away from the original 
source of deposition (Yorston & Gaffney 1987; Reynolds 1988; Yorston et al 1990). 
Accordingly, fieldwalking must be supported by excavation or the conclusions drawn 

remain unvalidated. 

The question of nucleated as opposed to dispersed settlement is one handicapped by 
terminology. The distinction ought to be between settlement which has an actual focus and 
that which is scattered across the landscape more or less randomly. In this case, the broad 
distinction could be made between agricultural settlement focused around fields and 
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pastoral settlement that has large distances between each single farm. However, there has 

been a tendency within settlement studies to talk of nucleated settlement when a village 

arranged around a green or a main street is meant, and of dispersed settlement when the 
houses are not tightly clustered. This is a needless sub-division that emphasises differences 

within one form of settlement and which ignores a significant aspect of the distinctions 

caused by different economic practice. 

The major drawback of the technique of field walking as far as much of the Highlands of 
Scotland is concerned is the simple observation that field walking requires ploughed fields 

and also cultural horizons rich in artefacts. In the north and west Scotland the method is of 
limited application because most ploughing currently carried out is either for improving 

grazing or for forestry. The depth of the ploughing for plantation means that any buried 

sites will be destroyed and little useful information has been generated. Forestry ploughing 
does occasionally produce artefactual material, such as the grass-marked pottery, presumed 
to be from the first millennium AD, which was found at Loch Mudle in Ardnamurchan in 
1983 (Kirby 1983,13), but this only indicates activity in the first millennium AD. The use 
of ploughing for improved grazing is intermittent and seems to be rarer and rarer. 
Excavation has shown that many Scottish settlement sites were not rich in artefacts, pottery 
particularly seeming not to survive acid soil conditions prevalent in Scotland. Furthermore, 
because of the paucity of material culture known from non-monumental sites in the first 

millennium AD for example, it would be difficult to suggest what artefacts would indicate 
farming settlements from this period. Consequently, it was felt that field walking would not 
answer the questions posed by this research project. 

2.2.4 Statistical Analysis and Predictive Modelling 

2.2.4.1 The Methodology of Statistical Analysis 

When dealing with large areas that are threatened by development, some method of grading 
areas according to likelihood of preserving valuable evidence is necessary in order to 
spread the resources in the most efficient way, and to assess the likelihood of 
archaeological protection being necessary. This has led to various predictive models being 
used in archaeology, while the potential of GIS (Geographical Information Systems) using 
high-powered computers seems to offer major advances in landscape archaeology. 

In recent years, AOC (Scotland) Ltd, in its last report as the Central Excavation Unit 
(1988), discussed statistical techniques for grading areas according to their likelihood of 
bearing settlement. In one method, the scores are weighted according to a number of 
factors such as slope, relief and proximity to water; in the other, blocks of land are assessed 
according to the perception of the value of the archaeology within them. The CEU had a 
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reasonable degree of success in predicting site location with these methods, and the latter 

method was the basis for the entire Lairg project (McCullagh 1992). Their technique 
derived from much of the work carried out in the United States by field archaeologists 
during the 1970s and 1980s (Kohler and Parker 1986), where the vast expanses covered by 

Federal projects required a way of reducing the areas covered by archaeologists in order 
that survey remain feasible. 

The factors considered divide between the negative, such as natural constraints on location, 

and the positive, features considered attractive to communities in the past. There have been 

successes with this statistical form of modelling possible human settlement locations, and it 

certainly is an attractive technique when faced with large areas of unknown content and 

resources to investigate which are strictly limited. It is also the basis for all GIS systems 
(Savage 1990). Recent work in the Netherlands involving statistical modelling through GIS 

software (Brandt et al 1992) using a weighted map-layer approach where the overall 
attraction of a particular locale is expressed as a summation of different aspects of the 

environment; the categories were determined by assessing modern geographical conditions. 
They found that the results of their statistical approach closely resembled actual conditions, 
and they had a very good rate of success for locating new sites. 

GIS is based upon the linking of databases to maps, allowing the overlaying of different 
types of information with a spatial distribution and the manipulation of that data in order to 

produce new information (Savage 1990,23). In effect, GIS does the same thing as the AOC 

analysis, but with a great deal more information. It allows variables to be used within the 

process and is able to'produce a more realistic model than any previous system. The main 
value of GIS is to position securely the archaeological sites in the database within the 
landscape so that relationships between sites, and groups of sites, and resources and 
landscape features can be made. 

2.2.4.2 The Limitations of Statistical Analysis 

The main drawback of predictive modelling from statistical analysis is that it is far too 

subjective since the factors used in the grading are selected from modem-day experience 
and knowledge. The factors that were considered important in the 1970s and 1980s by 

archaeologists trying to produce models of settlement location may have been entirely 
meaningless when the settlement was founded; whether the factors had any relevance or 
not is an unknown which cannot be resolved. Being unable to assess the relevance of these 
factors means that any analysis of this kind will define merely the locations of sites. As 
Kohler and Parker point out, because the statistical methods depend upon a population (the 

settlement sites) whose behaviour is already known, all they predict is the location of 
similar sites. The statistical analysis of the locations of upstanding sites will not address 
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sites that have no upstanding remains. This is recognised by some researchers using the 

techniques. Brandt's recent paper from the Netherlands points out that the modelling 
technique does not indicate sites buried below the surface, that this is an extremely 
important part of the archaeological resource base and that statistical analysis cannot reveal 

such sites (Brandt et al 1992,278). 

Some GIS models rely on the differences between known sites and known non-sites in an 

attempt to by-pass this problem (Savage 1990,26); by non-sites, Savage means locations 

that have no settlement. However, this is a flawed approach because the number of known 

non-sites is very small; to be a non-site, the locale must have been investigated for 

settlement remains - and proved negative. An attempt to overcome this bias in the 

parameters used the assumption that, having analysed a representative site sample, "[new] 

sites will occur in areas that are most like those areas in which they have been found (a 

uniformitarian assumption), this model uses stepwise multiple regression to isolate the 

various environmental factors which are significant contributors to known site location" 

(Savage 1990,27). This, unfortunately brings the approach back to locating further 

examples of sites already known. 

There is no necessary correlation between known settlement sites and types of sites 
currently unrecognised nor of locations previously unrepresented; the location of hut 

circles dating to the Bronze Age will be of value in finding further hut circles but is of 
doubtful value in finding settlement dating to the first millennium AD because of the 

changes in climate and soil conditions between the two periods. The technique is an 
indication of site visibility rather than of location, of site preservation rather than of total 

site recovery (Kohler and Parker 1986,398); the Bronze Age example demonstrates this, 

since upland sites have survived best. The only contribution of this method is the rather 
banal observation that sites tend "to cluster around resources necessary to basic human 

needs" (Kohler and Parker op cit). The drawbacks are obvious in a landscape where large 

areas are equally conducive to settlement. Moreover, it ignores the subjectivity involved in 
listing "basic human needs". Traces of human settlement can be found in areas that seem 
inhospitable. Indeed, the positive factors of the analysis are an entirely subjective category 
and it is unjustified to assume that it was environmental determinism which was the major 
factor in site location rather than some social factor embedded in the nature of society. 

GIS has not been used, firstly because it was notwidely available at the start of the project 
and secondly because, in the absence of an understanding of the social construction of 
space in the distribution of settlement across the landscape, any GIS model is just a more 
powerful way of producing the same mechanistic models of where further examples of 
sites already in the known archaeological record will be found. For the purposes of this 

research, all statistical and correlative methods were ignored in favour of a model 
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constructed according to the way humans behave, as Kohler and Parker suggest (1986), in 

this case by looking at the historical evidence for the way society and economic 

considerations affected the distribution of settlement in the first millennium AD. It is not 

necessarily an approach which Kohler and Parker envisaged, but the alternatives are 
flawed. Other than obvious problems with slope and drainage, there is little environmental 
determinism about the British landscape and GIS models used in the US will be of little 

real help. No GIS model appears to be able to predict the actual location of a particular 

settlement; rather, the general area likely to bear settlement is suggested. Moreover, the 

attempt to create models of locational decision-making ignores social constraints on the 
location of settlement and requires an implicit `empty land' model of the landscape; the 
decisions of historically situated peoples are constrained by past events. The basic problem 

with statistical analysis and, by extension, with GIS, is that they work at too large a scale. 
They will indicate which areas settlement will be attracted to, and they will indicate the 

environments conducive to settlement, but they will not point to the actual locations within 
a valley. Essentially, they are techniques derived to solve a different problem, and it is no 

surprise that they are not as appropriate to this problem. Hence, a model built on historical 

evidence has been proposed which recognises this factor. However, there was still the 

problem of wide open spaces with no obvious traces of settlement and more than a few 

possible locations for the vanished settlement. It was thus apparent that in addition to the 

theoretical model, some more practical techniques would be necessary. 

2.2.5 Geophysical Techniques 

Geophysics derives from geology, being a branch of that discipline. The term refers to 

observable phenomena occurring because of physical properties of the Earth, its soil and its 

geology. It covers the behaviour of electrical currents, the behaviour of magnetic fields and 
the behaviour of the magnetism of the soil itself. Geophysics has been the biggest growth 
area in prospecting techniques in Britain. Whereas the main thrust of activity in 

prospecting for archaeology in Scandinavia has generally been with phosphates (Provan 
1971), in Britain the greatest interest has been in geophysics. There are a number of 
techniques, many of which measure different aspects of the geophysical environment. 

2.2.5.1 Resistivity 

Resistivity is one of the more widely used techniques. It belongs to the active group of 

geophysical instruments, which means that it interacts with the soil to make its 

measurements. 
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2.2.5.1.1 The Methodology of Resistivity Survey 

The technique makes use of the fact that soil will conduct a current more or less efficiently 
depending upon the homogeneity of the soil matrix. Features such as walls interrupt the 
flow of the electrical current and thus stand out very clearly against the background. 

Ditches and pits, with their greater water retention, will pass the current more easily than 
the background (Banks forthcoming, b). Measurements are taken by passing an electrical 
current between a range of probes in one of a variety of configurations. The particular 
configuration and number of probes determine the quality of information and speed of 
survey; the most widely used is the Wenner configuration with two fixed probes and two 

mobile probes on a frame, one pair current and the other receptors. Currently coming into 

use is a system of multiple probes which will allow the creation of pseudo-sections in a 
process called tomography, where the several pairs of probes are used at differing spacings, 
giving values from different depths and thus a form of 3D view (Noel 1992). The plots are 
described as pseudo-sections because they appear to offer a section through the soil; in 

reality, the plots display the variation in readings from a combination of the readings from 

the separate probes. 

2.2.5.1.2 The Limitations of Resistivity Survey 

The drawbacks of resistivity are based on the conditions it uses to take measurements. The 

water retention of soils is crucial to the success of the survey and the more waterlogged the 

soil, the less useful resistivity survey is. If the soil is too free-draining, ironically, the 

method again has a problem because the archaeological features will show little or no 
variation on the rest of the soil. Resistivity survey is also diurnally variable in that the 

weather conditions in the late autumn, the winter and the early spring can be unsuitable 
because of high rainfall super-saturating the soil. There can also be a problem with the soil 
conditions and the geology. The method relies upon the flow of current from one probe to 

another. Stony ground such as raised beach deposits will provide a large number of random 
highs and lows in the data as the stones interrupt and interfere with the current. 

Although resistivity is a useful method, no resistivity meter was initially available for this 

research. Certainly, the technique has distinct advantages over magnetometry in detecting 

walls. The technique is less adept at detecting turf walls than stone walls because the turf 

walls will not necessarily cause a noticeably different resistance to the electrical current 
than the overall soil matrix; it is also extremely unlikely that wall made using stakes would 
be visible in a resistivity survey. In view of these factors and the fact that most of the sites 
investigated were damp, at least during the course of the fieldwork, resistivity was not used 
in this research project. 
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2.2.5.2 Ground Penetrating Radar (GPR) 

Ground Penetrating Radar differs from other geophysical techniques in that it measures 
punctually rather than integratively; that is, the measurement is of the time taken for the 

signal to return rather than an average value over a given volume (Camerlynck et al 1994, 

6). The technique is currently one of the better-known techniques, particularly with its use 
on TV archaeological programmes and its use in forensic science. Probably as a 
consequence of the technique of radar having been well-known to the general public since 
the Second World War, it seems to capture the public's imagination. 

2.2.5.2.1 The Methodology of GPR Survey 

The method works in exactly the same way as aerial radars. A pulse of radio energy is sent 
out from a probe and a signal is then received by an antenna after having bounced off a 
foreign body; the measurement made is of the time taken for the signal to return. From a 
series of such measurements, a picture of sub-soil conditions can be built up (Weymouth 
1986,370-83). The method looks for inhomogeneities, such as artefacts, structural remains 
and even the interface between two separate soil layers. Most GPR systems are mounted on 
a wheeled carriage and allow reasonably rapid coverage of the ground. Given reasonable 
conditions, such as a homogenous background soil and well-defined structural remains, the 

results can be impressive (Weymouth 1986). GPR is also unaffected by factors which 
compromise other geophysical techniques, such as power cables, while the range of soil 
conditions for which GPR can be used is much greater than for other methods (Camerlynck 

et al 1994,5); the depth of penetration is also much greater so that the technique is 

particularly applicable to the problems faced in urban excavation. Similarly, the technique 
is the most applicable when there are considerable depths of soil over the archaeological 
material, as with substantial burial tombs (eg Goodman & Nishimura 1993). 

2.2.5.2.2 The Limitations of GPR Survey 

As with resistivity survey, wet soils are a serious problem for GPR. Soil moisture 
attenuates radar signals and usable results are difficult to obtain (Clark 1990,119). Since 

most soils in northern and western Scotland are damp for the majority of the year, it is 

unlikely that the technique will be widely used in the areas investigated for this research 
project. However, recent work at North Ballachulish near Oban on peat deposits used GPR 

successfully despite the dampness of the soils involved (Utsi Electronics 1996), correctly 
gauging soil depth and also revealing the presence of a crannbg. The major advance seems 
to be in the software for the data-processing which is now capable of coping with the 

attenuation of the signal caused by soil moisture. 
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Because of the nature of the readings taken in a GPR survey, aliasing is a greater problem 
for this technique than for any of the other methods. The difference between punctual and 
integrative measurements is that the punctual measurements are by definition specific; 
since integrative measurements are averages for a given volume, they are less specific and 
thus less prone to aliasing. The optimum interval along the survey lines seems to be around 
20cm, as opposed to the Im - 0.5m interval normal for resistivity survey. A Im by lm 

survey has been shown to suffer from aliasing by comparison with resistivity and 
magnetometer surveys (Camerlynck et al 1994), although they claimed better success for a 
second survey of the same area using 0.2m intervals along lines spaced at 10m intervals. 
However, this survey format was only appropriate after the previous surveys; for genuine 
prospecting, GPR would require a survey of 0.2m intervals at a much smaller inter-line 

spacing. 

A further major problem for GPR probing of archaeological features is the frequent 
difficulty of interpreting the plots obtained. At the moment, there is not enough 
information available to correlate anomalies on radar plots with archaeological features. 
One of the most important points to bear in mind when dealing with geophysical data is 
that any plots obtained do not give a picture of what is below the surface; they are an 
expression of an aspect of the geophysical environment under certain conditions. Thus, 
GPR requires further development before it will be of much value to archaeology. 
Furthermore, the data collected through GPR survey contains a large degree of anomalous 
information in the form of interference. Known as ̀ noise', it is a problem that affects every 
other prospection technique and arises from background interference. In the case of GPR, 
the amount of noise is so great that large amounts of filtering of the data are required 
before a comprehensible pattern can emerge, by which time the distance between the 
original data and the filtered data is very great. 

The final problem, minor in comparison to the interpretive problems, is the prohibitive cost 
of GPR survey, which is far more expensive than resistivity or magnetometer survey. 
Finally, as a field technique, it is not as robust as the other methods and is currently less 

able to cover large areas rapidly. GPR has a lot of potential for archaeology, but the current 
technology means that it is a research tool for use by specialists with limited application 
within contract archaeology; it will not be used by amateur groups. As a result of these 
separate problems, GPR was not considered for the fieldwork in this project. 
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2.2.5.3 Magnetometry 

2.2.5.3.1 The Methodology of Magnetometry 

All magnetometers measure aspects of the earth's magnetic field and are classified as 

passive instruments because they simply measure without an interaction with the soil. 
Various factors cause local variations in the earth's field, mostly being natural in origin. 
However, human activity can also affect this field. Fires cause fairly large anomalies in the 
field, especially if the burning has taken place several times over a long period. 
Consequently, thermo-remanent structures are easy to detect. Two effects occur; one is that 

the soil particles have their magnetic fields re-aligned by the heating, the second is that 

their magnetic susceptibility is increased by it. Ditches are apparent magnetically as well 
because the silts will have a different magnetic alignment and therefore signal to the 

surrounding sub-soil, while there is a general difference between the magnetic signals of 
topsoil and sub-soil. Ditches are effectively a deep deposit of topsoil within the sub-soil. 

The instruments divide into two main types: proton instruments and fluxgate instruments. 
These are the most commonly used instruments in archaeology today. Proton instruments 

use a liquid such as water or ethanol in a bottle, surrounded by a coil that removes the 

remanent magnetism from the protons in the liquid. The bottle containing the ethanol and 
coil is mounted on a staff to give a constant height above the ground surface; the staff is 

moved to each survey point and a reading is taken. The nuclei of hydrogen atoms are 
protons which have spin. As the solenoid switches off, the protons fall into alignment with 
the geomagnetic field and the precession of the spinning protons as they re-align gives off a 
small charge, the frequency of which is directly proportional to the strength of the field 
(Clark 1990,66). This then gives a measurement of the total magnetic field, that is the 

geomagnetic field and any local variations. The readings are thus absolute. 

The other group of instruments is the fluxgate group. Fluxgates use strips of an alloy called 
mu-metal which has a high magnetic permeability. The strips are driven in and out of 

magnetic saturation by an electrical current from a solenoid. As the strips come out of 
saturation, they are open to external magnetic fields which enter them. The process gives 
off a small AC charge, again directly proportional to the strength of the field. This time, 
however, the readings are relative to a measured zero point because the external fields are 
anomalies on the geomagnetic field. 
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2.2.5.3.2 The Limitations of Magnetometry 

Both groups of instruments do have drawbacks. Fluxgate magnetometers are entirely 
directionally dependent for their readings. This is overcome by manufacturing them in a 
gradiometer configuration, with one strip above the other, one mounted north-south, the 

other east-west. The difference between the two readings gives the overall reading and 
screens out random interference caused by the direction of the fluxgates. 

It is impossible to keep the strips properly aligned at all times because the mu-metal strips 
are very sensitive to temperature variations and will warp with a change in temperature. 
This can be corrected, but it requires constant checking of the alignment. Readings must be 

taken running consistently in the same direction in parallel traverses. This avoids a striping 
effect in the data that can arise with zig-zag traverses; using two different directions gives 
slightly different data sets. 

Proton magnetometers have the advantage over fluxgates of no directional sensitivity and 
no requirement for maintenance in the field. Proton magnetometers are more sensitive to 

geophysical anomalies and are able to pick up anomalies at a greater depth because the fall- 

off in sensitivity is less rapid (Clark 1992,45). The particular drawbacks of the proton 
group, however, are speed and oversensitivity. The speed of measurement of proton 
magnetometers is slow compared to a fluxgate. It takes typically five seconds for the 
protons to become aligned, as compared with a thousandth of a second for the mu-metal 
strips to go in and out of magnetic saturation. Consequently, the proton magnetometer is 

considerably slower than the fluxgate gradiometer. However, as proton magnetometers are 
refined, the response time is being reduced and recent machines perform at a rate closer to 
that of fluxgate gradiometers. A further problem for the speed of survey is the fact that the 
readings vary; multiple readings need to be obtained and averaged for each point on the 
survey to reduce the variation. 

The problem of oversensitivity is that the proton magnetometer is affected by all external 
magnetic fields as well: trains, power cables, metals and so forth. This can be partially 
overcome by mounting the instrument as a gradiometer, with one sensor above the other, 
thus screening out external effects. This does have the disadvantage of reducing the 

archaeological sensitivity of the machine as well, however. Again, this is a problem which 
is ameliorating with further refinements in technology. 

For this project, initially a proton magnetometer was used, borrowed firstly from the 
Department of Geology at Glasgow University and subsequently the Department of 
Applied Geology at Strathclyde University. However, a fluxgate gradiometer was 
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preferable, being faster and capable of use by a single fieldworker; the machines borrowed 
for the project were subject to interference by the casing of the LCD unit and battery pack. 
This meant that two people were needed to carry out the survey. Given the advantages in 

speed and solo operation, a fluxgate gradiometer was the preferred option and a Geoscan 
FM36 fluxgate gradiometer was used for the majority of the geophysical surveying 
undertaken in the course of this project. 

Interpretation of geophysical surveys can be problematic, a particular problem for contract 
archaeology where the expectation amongst clients is that the survey will produce a 
"photograph" of sub-surface features. This is very often not the case because of the noise 
created by the local soil conditions. It is frequently necessary to note areas of magnetic 
activity anomalous within the contexts of the magnetic response of the soils and geology 
but which do not form obvious and easily interpretable patterns. It is possible to isolate 

areas of human activity even where the anomalies are amorphous because the geological 
anomalies tend to be much stronger. It is necessary to validate geophysical anomalies by 

excavation in a contract situation, and the results of such work demonstrate that significant 
archaeological sites may produce only low, amorphous anomalies: an Early Neolithic 

settlement at Cowie in Stirlingshire (Banks 1994a; J Atkinson 1995); Bronze Age 

settlement at Fox Plantation at March in Galloway (Cullen et al 1995; MacGregor 1996); 

and currently undated houses and a ploughed-out cairn at Allanfearn, Inverness (Banks 
1993a; Cullen 1996). Hence, the lack of easily interpretable anomalies in a survey cannot 
be taken as an indication that no archaeological remains are present and areas where there 
is apparent low-level magnetic disturbance are likely to be the result of archaeological 
features. 

2.2.6 Soil Phosphate Analysis 

2.2.6.1 History of the Method 

The use of soil phosphate analysis to investigate sites in archaeology is not new: Lorch 

used the method in Scandinavia before the war (Lorch 1940), while in Britain, the method 
has been used successfully at sites such as, Fengate (Pryor 1984) and Grimes Graves 
(Sieveking et al 1973). However, there is no particular phosphate survey to point to as the 

classic case study for the archaeological use of phosphates because the method is only now 
gaining in popularity. Nor is there any researcher who can be identified in Britain as the 
leading figure in phosphate studies in archaeology, although Proudfoot has the highest 

profile because of his widely read paper in Geoarchaeology (Proudfoot 1976). General 
introductions have been published by Bethell and Mate (1989), Gurney (1985) and 
Hamond (1983). 
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The method has not been used widely in Britain, certainly not to the extent in Scandinavia 

and Holland where phosphate sampling is almost routine. There are various reasons for 

this. Laboratory analysis is undoubtedly time-consuming. Within the context of excavation, 
it has been debated whether phosphate analysis is of any real benefit. As is explained in 
Chapter 3, the nature of the phosphate presence in the soil makes it difficult to interpret. 
However, it is possible to use phosphate analysis to suggest activities not apparent to the 

naked eye, -such as the probable burial in the enclosed cemetery at Wildshaw Burn (Banks, 
forthcoming a). Another example is the information from an Iron Age enclosure in south 
west Scotland at Uppercleuch where phosphate analysis revealed that organic wastes had 

accumulated in the ditch which had subsequently been cleaned out, with the phosphate-rich 
material cast up onto the bank running around the interior of the ditch (Banks 1993b, 75). 
Moreover, a tight grid across a settlement will reveal areas of activity such as middens and 
byres. 

Away from excavation, however, the usefulness of phosphates becomes more apparent. 
Because the information sought is `broad-brush', larger areas can be covered more quickly 
than geophysical survey, while it is also capable of use by one person. The details of the 
methods and the chemistry involved will be discussed in Chapter 3. 

2.2.6.2 The Methodology of Phosphate Survey 

Phosphates can reveal the presence of human settlement because phosphates are added to 
the soil of the settlement by the addition of organic material such as bodily wastes and 
kitchen -wastes. This enhancement is retained in the soil because the chemistry of 
phosphates causes them to become very tightly bonded within the soil. The enhancement is 

strongest around the houses of the settlement and falls off away from the nucleus of the 
settlement. Essentially, phosphate enhancement is an index of the amount of human 

activity taking place at a particular location. Thus, overnight camps produce no noticeable 
enhancements. Groups of houses and byres show a very marked increase over the 
background levels, however. 

It is possible to sample the soil irregularly and still obtain worthwhile results. This was 
shown by a project in Yorkshire that tried to link place-names to settlement (Faull and 
Smith 1980). Here, the technique was to radiate lines from the centre of the field. The 

authors believed that this gave the maximum coverage for the minimum number of survey 
points. However, it does have the effect of biasing the sampling to the modern agricultural 
landscape; the current land divisions and field boundaries have no necessary connection to 
the past landscape. As a minimum technique, however, it is probably useful. 
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The efficacy of the method relies upon the location of concentrations of phosphate, 
indicative of human settlement, within the landscape. Many writers warn that background 

samples are necessary, but this applies only to site-based sampling, and is not necessarily 
useful under those conditions either. When covering the landscape, the background levels 

are, of course, recorded along with any ̀ hot-spots'. In order to give proper coverage, a grid 
is necessary. This then removes both observer-bias (concentrating on areas of perceived 
activity) and modern factors, such as those affecting the Faull-Smith survey. Using a 
regular grid also makes it easier to process the data by computer and to relate it to 
geophysical data. 

At an interval of twenty-five metres, the landscape can be covered sufficient to locate most 
settlements. Smaller enhancements might be missed, but these are likely to have been 

single structures. It is necessary to remember that the enhancement caused by a settlement 
will cover quite a large area, and that lower but enhanced levels will be found outwith the 
nucleus of the settlement with its structures and fences. For large survey areas, larger 
intervals can be used, although the danger of entirely missing sites grows as well. The 
interval ' can be increased up to a maximum of fifty metres, but after this point, the 
possibility of missing sites is too great. 

Once areas of enhancement have been located at this large scale, the landscape level, then 
the interval can be scaled down to investigate the nature of the enhancement. For this, an 
interval of around five metres is probably best. Certainly, any smaller interval will run into 
the problems of `noise', discussed in detail in the next chapter. Here, it is sufficient to say 
that a five metre interval will preserve significant changes in the data. Having investigated 
the site to this extent with phosphates, then the use of geophysical techniques is 

appropriate. It is also perfectly reasonable to by-pass the lower interval and go straight 
from the landscape phosphate survey to the geophysical survey. 

2.2.6.3 The Limitations of the Method 

There are, naturally, draw-backs with the method. Those associated with the particular 
methods of analysis and the chemistry of the soil will be discussed along with the actual 
chemistry of phosphates. Those of interest in the present context have already been touched 
upon. 

2.2.6.3.1 Speed 

Despite its comparative rapidity, phosphate survey is still a slow process. The Gundlach- 
Schwarz field-test is relatively rapid but each test requires around four minutes. This 

problem can be reduced by testing several samples simultaneously. This does require that 
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the testing take place in sheltered conditions and after the samples have been collected as a 
whole, while it is not suitable for inexperienced workers; it does mean that the process can 
be speeded up considerably to the level of around 100 samples per day. The other, 
laboratory-based methods are much slower and require substantial amounts of preparation 
and laboratory time. The Andersen ignition test, for example, can process around 50 

samples in roughly 2-3 days. 

2.2.6.3.2 Data `noise' 

Phosphate data are especially prone to noise. Phosphate levels vary quite widely within a 
small area, so that the same sample of soil will give a variety of readings as different sub- 
samples are analysed. There is also no reliable way of extracting all of the phosphate 
present in a soil sample, and all analytical methods, to one degree or another, tend to leave 

some of it behind. This means that there will be an inevitable degree of experimental error. 
Consequently, both factors have to be taken into account when analysing phosphate data. 

Hamond has a good statistical method for screening out these effects and showing 
significant differences (Hamond 1983), obviating the need for complex statistics used by 

some other researchers, such as a Nottingham University project carried out by 

archaeologists and statisticians (Buck et al 1988; Cavanagh & Litton 1992). It divides the 
data into zones of significant difference by screening out both experimental error and 
natural soil variability. This problem affects laboratory analysis most, the very crudity of 
the field-test meaning it suffers less from these problems. 

2.2.6.3.3 Aliasing 

Aliasing is a potential problem in data gathering. Localised events are meaningless in 
themselves, and the interval between survey points must be close enough for individual 

points to have some overall relationship. For phosphates, with the problems of noisy data, 
it is crucial to have broad changes recorded across a number of points; something of 
archaeological significance is indicated only when several points all show enhancement 
over background levels. For this reason, the use of large intervals in the survey grid is not a 
hindrance for the method but is actually an advantage in terms of speed. 

These broad changes are more useful at a landscape level; the location of the edge of the 
site, the object of the Nottingham project (Buck et al 1988; Cavanagh & Litton 1992), is 
both unnecessary and probably unknowable because the edge of a site probably varied from 
day to day and would depend upon the subjective position of the individual. This is a 
question for semantics and philosophy. 
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2.2.6.3.4 Depth of information 

The other problem with phosphates is that there remains a lack of archaeological definition. 

Although an area of settlement might be located within the landscape, the presence of such 

an enhancement gives no indication of its nature. With phosphates surviving in the soil 

over long periods of time, the presence of a site shown by a spread of high phosphate 

values could theoretically reveal anything from the Mesolithic period onwards. The use of 
geophysical methods will give some idea of the nature of the site but the understanding of 
any site revealed by phosphate survey really requires excavation. 

Accordingly, although the method does locate activity relatively quickly and cheaply, it 

requires expensive methods in order to take the information any further. In terms of the 

particular problem here, that of the location of previously unsuspected and currently 
invisible sites in the landscape, it means that positive results will necessarily be suggestive 
rather than definite, there being no way short of excavation of demonstrating their date. 
However, there is no real alternative to the use of phosphates if the idea that the missing 
sites have not left traces on the surface is to be accepted. 

2.2.6.4 Field method chosen 

2.2.6.4.1 Gundlach-Schwarz field test 

The field-test is quick, and relatively large areas can be covered rapidly. Accordingly, it 

was selected as the best form of field analysis. As a back-up, some results were checked by 
laboratory analysis, giving the total amounts of phosphate present and ascertaining whether 
the phosphate is archaeological or not. Since the laboratory analysis is very much slower 
than the field-test, only some of the samples were checked in this way. This also provided 
some correlation between the phosphate levels and the results of the spot-test. 

It was also decided to adopt Bakkevig's methodology of sampling the soil down the 

column (Bakkevig 1981). To avoid confusion with modern contaminants, a profile of the 

changes in phosphate levels with depth is required. An archaeological profile will have 

phosphate concentrations high in lower levels, while modem activity will show the highest 
levels nearest the surface. 3D sampling also screens out the effect of podsolisation. Finally, 
it removes the need to guess where the cultural levels of the soil begin and the effect of any 
modem fertilisation ends. 
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2.3 FIELDWORK MODEL 

The fieldwork strategy needed to be capable of locating traces of settlement in the environs 
of an elite site: those traces would consist of the remains of houses and out-buildings, 
possibly with associated animal pens, which were grouped together in the landscape rather 
than scattered randomly. Phosphate sampling was chosen as the most suitable technique: 
firstly, because of its ability to cover large areas rapidly; secondly because it was capable 
of locating the presence of settlement even where that settlement was built of degradable 

materials and had been ploughed. By establishing a grid across a chosen landscape, soil 
samples would be tested for their phosphate content with the results plotted out to show the 

overall distribution of phosphates across the area. Settlement would be indicated by areas 
of enhancement significantly higher than the background levels. Individual stations of high 

values would be taken as significant only where the surrounding stations also indicated 

enhancement. In order to define somewhat better the nature of the enhancement, sub- 
sampling would be undertaken at a smaller interval to test whether the enhancement had 

genuine extent or whether it was a coincidence of anomalies created by the aliasing of the 

survey. Geophysical survey would be used as a final investigation rather than excavation in 

order to avoid damaging either the remains or the modern agricultural landscape. 

This is the overall field methodology. It was considered necessary to carry out a practice of 
the spot-test and laboratory analysis before proceeding to the fieldwork proper; the results 
of this work are detailed in Chapter 3. The main fieldwork was carried out in various 
locations across northern and western Scotland and the results are presented in chapters 8 
&9. 
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CHAPTER THREE 
THE CHEMISTRY OF SOIL PHOSPHATES 

In this chapter, the chemistry of phosphates is discussed since this has been adopted 

as the prospection technique for the research project. The first part of the chapter 
discusses the nature of phosphates and the forms in which phosphates occur in the 

soil. This is followed by a consideration of the relationship between human settlement 
and the levels of phosphates in the soil. The analytical techniques are assessed, both 
in terms of the utility of the various techniques and the problems associated with 
them. There is then a consideration of the other factors that affect the levels of 
phosphates in the soil. The final part of the presents a first case study of the 
application of the technique and then considers the methodological approach of the 
research project. 

3.1 INTRODUCTION 

In the previous chapter, the prospecting methods currently available were discussed 

with the conclusion that after selection of the study area, phosphate survey was the 
most appropriate technique. This chapter will discuss the nature of phosphates with 
particular reference to their chemistry inasmuch as it affects the prospecting process; 
there will also be a discussion of the actual methods of analysing the phosphate 
content of soil. The problems affecting its use as a survey method will be considered 
and there will be a discussion of why the problem is particularly suitable for the use of 
phosphates, all with reference to its chemistry. 

3.2 THE SOURCES OF PHOSPHATES 

3.2.1 The Importance of Phosphates 

The element phosphorus is of crucial importance in the life of all living organisms. In 
the compound state of adenosine triphosphate (ATP), phosphorus forms the link 
between the sugar bases that themselves make up the links of the RNA and DNA 

molecules. Without these phosphates, the RNA and DNA molecules cannot exist and 
as a consequence neither could life (Emsley & Hall, 1976). This importance is 

underlined by its concentrations within plants and animals. Phosphates are largely 
found in the growing areas of plants - essentially its roots, fruits and shoots, and are 
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also concentrated within the seedpods of plants, before and during germination. In 

animals, the greatest concentration in bodily fluid is in semen. 

3.2.2 Mineral Phosphates 

Phosphorus normally occurs as phosphates, that is `oxidised' phosphorus. The 

ultimate origin of the phosphates present in the world is mineral, such as igneous 

rocks and meteors. These mineral sources are subject to weathering processes and it is 

these processes that are responsible for the release of phosphates into the biosphere 
(Limbrey 1975). The result is minerals such as apatite (Cal(P04)2)), one of the more 

common forms. These release their phosphate over time according to changes in the 

soil pH and by bacterial action; there is also some measure of displacement by anions 
in the soil which are stronger and more reactive than the phosphate anions. The 

released phosphate anions enter the soil solution and form the labile pool of 
phosphates, that is those phosphates which are available for plant uptake. Plants can 
initiate this process by causing pH changes around their rootlets. This labile pool of 
phosphates is highly unstable (section 3.3.1.1), phosphate anions moving rapidly 
between the soil water and the various forms of compounds in which phosphates can 
be held within the soil. 

3. Z. 3 Non Mineral Sources of Phosphates 

Both plants and animals use phosphates for growth because phosphorus is essential 
for the development of cells. Plants ingest phosphates from the soil water which are 
diffused rapidly throughout the plant. In an experiment in 1939, it was found that 

phosphates permeated entirely a two metre tall tomato plant within twenty-four hours 
(Emsley and Hall 1976,16). Large amounts are obviously ingested in this way; in 

contrast, only small amounts are actually required by the plant for the purposes of 
growth. During the first few weeks of life, a period of particularly heavy use of 
phosphates by plants, the seedpod will already contain all the phosphates necessary 
for growth but will ingest phosphates from the soil water. This demonstrates how little 

of the labile phosphates ingested by the organism are actually necessary. 

As a result of this constant oversupply of phosphates to plants there is obviously a 

surplus. This tends to be stored within the cells of the plant, the excess increasing over 
time. When the plant is consumed, this excess is passed on to the animal eating the 

plant. Failing this, should the plant die and decay naturally, the phosphate is returned 
to the soil with the decay of the organism. 
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Animals also consume more phosphates than they actually require. This excess is 

stored largely in the bones, making them a rich source of phosphates, but it is also 

stored within the tissues of the flesh. If the animal is consumed by another animal, the 

phosphates continue along the food chain, while all bone and flesh tissue that decays 

will release phosphate. Since animals live longer than plants, they have much greater 

concentrations of phosphates in their tissues than do plants, thus releasing more at 
death. From this discussion, it can be seen that bones have the highest concentration 
of phosphates, the adult human body typically containing 600 - 800gm of phosphates 
(Hamond 1983,49), followed by animal tissues and then by plant tissues. These other 
two contain noticeably smaller amounts of phosphate and their enhancement of 

natural soil levels depends upon both spatial and temporal concentration. 

The decomposition of dead organisms is one of the main ways that phosphates are 
returned to the soil. This is not the only way, however. The bonds formed by 

phosphate anions are very strong, so the process of digestion will only release some of 
the phosphates contained in any food source. The rest will remain within the 

substance of the food and will pass through the digestive system unaffected. This will 
then be released from the animal as either faeces or urine into the biosphere. As these 

waste products break down and decay, their phosphates will be released back into the 

soil. 

3.3 THE CHEMISTRY OF PHOSPHATES 

Above are the ways in which phosphates occur in the world and are brought within the 
soil matrix. Before considering the methods of analysis, some discussion of the 

chemistry of phosphates is necessary because this is an area of some confusion in 

archaeology. 

3.3.1 Forms of Phosphates in the Soil 

When considering the chemistry of phosphates, it is necessary to make two, separate 
divisions. Firstly, phosphates can be divided into the organic and the inorganic 

portions. Secondly, they can be divided into the soluble and insoluble portions. The 
first division, the organic: inorganic division, refers to the nature of the compound in 

which it is held, the second, the soluble: insoluble division, to the current state of the 

phosphate. There is no correspondence between the two divisions; organic phosphates 
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can be soluble or insoluble, as can inorganic phosphates. The first division is 

important in terms of relative date, while the second relates to its availability and thus 

the ease of extraction for analysis. 

3.3.1.1 Soluble Phosphates 

To look at the soluble-insoluble division first, the soluble phosphate includes that 

which is in solution and that which is plant-available but within compounds in the 

soil. The insoluble phosphate is by far the larger part of the phosphate within the soil 
and is not plant available. 

The soluble phosphate is held in a state of equilibrium between the soil structure and 
the soil water. As soluble phosphates are taken up by plants from the soil water, 
soluble phosphates pass from the structure of the soil into the soil solution. It is for 
this reason that fields under cultivation can have their overall phosphate content 
depleted. Equally, as phosphates are added to the soil water, soluble forms pass into 

the structure of the soil. There are two bonds present whose nature determines this 

state of equilibrium - physisorption and chemisorption (Kittrick & Jackson 1956). 

3.3.1.1.1 Physisorption 

Physisorption is essentially the same process as electrostatic attraction: the negatively- 
charged phosphate anions are held on the surface of positively-charged clay particles. 
This is quite a weak bond, and it can be broken either physically or by the presence of 
an ion with a stronger charge, either positive or negative (Wild 1953). As a result, 
phosphate anions held by physisorption are easily detached and returned to solution, 
although they quite as easily pass out of solution as well. 

3.3.1.1.2 Chemisorption 

The other form of bond is chemisorption where the bond is formed covalently, by the 

sharing of electrons in the outer rings of the ions to make complete rings for both 

partners. All ions have incomplete rings of electrons, and molecules are formed by the 

sharing of electrons to make complete rings. With phosphates, this bond is largely 
formed between the anion and metal cations. Despite the strength of the bond, the 

crystalline structures formed have high surface areas and are consequently highly 

reactive. This retards the process of crystallisation as the anions constantly react and 
break out of their bonds, returning into solution. 
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3.3.1.2 Insoluble Forms of Phosphates 

The soluble and insoluble states of phosphates are polar opposites, yet the phosphates 
in the soil pass from one state to the other, maintaining a rough equilibrium. As the 

soluble forms become depleted, the rate of breakdown of the insoluble forms increases 
in compensation. However, the insoluble phosphates sub-divide into occluded and 
non-occluded. Some of the insoluble phosphates are removed from the state of 
equilibrium and are no longer able to become soluble. Caught up within a lattice of 
oxides, the chemisorbed phosphate anions are retained within the structure of the soil 
and removed from the reaction. At this stage, the phosphates are essentially insoluble, 
but remain potentially reactive if they are in contact with the soil water. However, 
because they are smaller in size than oxide cations, the phosphate anions can become 

physically removed from contact with the soil solution as the gaps between the oxide 
ions in the lattice become covered with detritus. The phosphates no longer have the 
opportunity to react and thus become inert. They are thus very tightly bonded within 
the structure of the soil and, in this state, they are called occluded. It is the occlusion 
of phosphates which allows the stability of phosphate enhancements. 

3.3.1.3 Organic Forms of Phosphates 

The other division is between the organic and the inorganic phosphates and is the 
more interesting from the point of view of archaeological prospection. The division is 

made according to the source ' of the phosphate, that is the nature of the compound in 

which it is held. Organic phosphates are those contained within living or dead tissue 
or as part of hydrogen-carbon compounds within the soil itself. These break down, 
releasing carbon dioxide, water and phosphates. As they are released, the phosphate 
anions are either grabbed by metal cations and thus become inorganic, or they pass 
into solution and thus become part of the state of equilibrium of available phosphates. 
Here they will alternate between being physisorbed and being chemisorbed until either 
removed from the solution by plant uptake, in which case they return to organic 
compounds, or they are removed from the solution by being caught in the oxide 
lattices. 

3.3.1.4 Inorganic Forms of Phosphates 

The inorganic phosphates are those contained within the soil as crystalline structures. 
Many are derived directly from the mineral sources and have never been part of the 
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food chain. These particular inorganic phosphates are found within the B horizon of 
the soil; they pass from geology to the biosphere in the formation of the A horizon 

where mineral and organic soils mix. In this way, geologically-derived phosphates 
enter the soil water to become plant-available and thus animal-available. Other parts 

of the inorganic fraction of the soil phosphate are part of the re-cycling of the 

phosphates present in the biosphere, derived from organic sources. These are the result 

of metal cations seizing phosphate anions as organic substances decay and also of the 

removal of anions from the soil solution by chemisorption. 

Over time, the organic fraction of the soil phosphates will convert to inorganic 

phosphates, which will then become occluded. This is the natural breakdown of 
organic matter within the soil and is not confined to phosphates in the soil. All organic 
matter in the soil undergoes a gradual conversion to inorganic forms (Mate 1990). 
This does not mean that eventually there will be no organic forms of phosphates; what 
it does mean is that where organic phosphate has gone into the soil, the longer it 

remains, the more of it will have taken on inorganic forms (Mattingly & Williams 
1962; Gardiner & Walsh 1966). 

3.3.2 Occluded Phosphates and the Organic. -Inorganic Ratio 

The above point is important for archaeological prospection for two reasons. In the 
first place, the bonds holding phosphates within the soil are very strong and are highly 

resistant to leaching. Phosphates will remain largely where they entered the soil 
structure since only the soil water allows leaching. Consequently, the losses of 
phosphate from the soil are very small (Emsley & Hall 1976). Phosphates are the only 
chemical evidence of human activity that is so durable. Human activity causes many 
changes in the chemistry of the soil, especially through agriculture, but most of these, 
such as the levels of sulphur, nitrogen and oxygen within the soil, are quickly leached 

out. 

The second important point about the general trend towards occlusion of phosphates 
within the soil is that it gives a very rough guide to the relative date of a phosphate 
deposit. The natural condition should be a higher inorganic fraction than organic 
fraction (Bethell & Mate 1989,10); anthropogenic phosphate enhancement deriving 
from settlement will start off with high levels of organic phosphate content from the 

wastes and midden materials. Over time, this enhancement will convert to a 

predominance of inorganic forms of the phosphates. The simplest formulation for the 
behaviour of phosphates in areas of human settlement is as follows: high levels of 
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phosphates suggest settlement. Where the high levels also show a marked bias 

towards inorganic phosphates rather than organic forms, then this suggests strongly 
that the enhancement derives from an ancient settlement. Where there are extremely 
high levels of phosphate and virtually no organic forms at all, then it is likely that the 

sample has been contaminated by modern fertilisers; equally, very high levels which 
are virtually all organic indicate a likely contamination from modern organic wastes. 
This is obviously only a rough guide and requires as much information as possible 
about the nature of the phosphate deposit. 

3.4 THE RELATIONSHIP BETWEEN PHOSPHATES AND HUMAN 
SETTLEMENT 

Having discussed the chemistry of phosphates and some of the problems for survey 
arising out of this chemistry, it is necessary to explain why it is that phosphates are 
indicative of settlement and exactly what is indicated by high levels of phosphate. 

3.4.1 Misapprehensions about Phosphates 

There has been some confusion in archaeology about the source of phosphate 
enhancement on settlements. It has been suggested that it might be tiny fragments of 
bone (Walker 1992,69); most of the soil phosphates enter the soil as the organic 
wastes of the settlement, although this can include decayed bone. The resultant 
enhancement is strong because settlement concentrates such organic wastes. It is also 
possible that ash from the sites of a settlement will have a significant role in the 
enhancement of phosphate levels; wood ash has a high phosphate content, so the daily 

accumulation of ash across the site as hearths were cleaned and re-laid may well have 
increased phosphate levels (3.4.2.2). It has been estimated that a human settlement of 
around 100 people living under pre-Industrial conditions will add around 17 ppm of 
phosphates annually to the soil of the settlement (Hamond 1983,50). 

3.4.2 Settlements and Phosphates 

The reason that settlement is indicated by phosphate levels is that settlement 
concentrates the sources of organic waste within the landscape. In the same way that 
humanity imposes an order on the landscape as a result of its cultural activities, 
human settlement imposes a structure upon the distribution of waste products within 
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the landscape. Consequently, the former presence of human settlement is indicated by 

anomalous order in the natural, random distribution of waste materials. 

Animal excrement in a non-settlement context will be spread randomly across the 
landscape, with some concentrations to be expected under trees or at entrances to 
fields. Certainly, in the absence of human control, animal behaviour will not cause the 

concentration of faecal waste spatially and temporally to cause a noticeable 
enhancement of the soil phosphate levels. Faecal waste only exceeds the levels 

attained by some natural soils by a small amount (Hamond 1983,47), and most of the 

phosphate content of decayed faecal waste could be mistaken for natural levels unless 
there is a concentration of the waste material. Finally, as Hamond points out, the 

enhancement over time of animal wastes is very small, about 3 ppm phosphate per 
year per animal for cattle and about 1 ppm for every two sheep (Hamond 1983,50). 

Settlements will produce a much greater concentration of waste because of human 

control over the location of animals and the disposal of waste. Craddock's work at 
Fengate (3.4.2.1) illustrates very clearly the way in which human control over the 
behaviour of animals can cause build up of phosphate levels in settlement contexts 
(Pryor 1984). This livestock-related enhancement can be as folding, the concentration 
of livestock in enclosures isolated within the landscape, or it can be within settlements 
in pens. The difference between the two forms of livestock accommodation can be 

seen in that the phosphate enhancement created by a fank will be strictly limited in its 

spatial distribution, with only natural levels surrounding. A pen on a settlement will 
produce a high patch of readings within the general enhancement of a domestic 

settlement. A fank isolated in the landscape would produce readings high enough to 

suggest settlement, but the limited extent of the readings should indicate that the 

source of the enhancement is not domestic. In the course of a phosphate survey what 
is required is patches of high levels surrounded by much lower levels. Such patches 
need to be of a reasonable size and cover more than just one survey station. In these 

circumstances, the patch of enhancement is likely to represent a settlement. 

3.4.2.1 Bodily Wastes 

The actual phosphate content of faeces or urine is generally quite small (Hamond 
1983,49) and it is only the fact that all animals produce large amounts of waste that 

makes bodily wastes such a rich source of phosphates. Although much of the faecal 

waste from livestock will have been spread across the landscape during grazing, some 
will pass into the soil on the settlement from livestock pens and from storage of 
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manure in middens, while all the phosphates from the urine of penned livestock will 
enter the soil. At Fengate, Craddock was able to trace the trackway along which the 

stock had been driven by the high concentrations of phosphate in the soil from the 

concentration of bodily wastes in these narrow channels across the settlement area 
(Pryor 1984). 

3.4.2.2 Midden Material and Kitchen Wastes 

Another source of phosphates is foodstuffs. As mentioned earlier, the tissues of plants 
and animals contain the excess phosphates ingested during the organism's life. As the 

organic material breaks down, the phosphates become available both to micro- 
organisms and to the process of mineralisation (Bethell & Mate 1989,8). Thus, 
kitchen waste will produce some enhancement of soil phosphate levels but this will be 
in particular places on the settlement site in the form of rubbish dumps and middens. 

The other source of phosphates on a settlement site will derive from the ash of fires, 

whatever the fuel type. Wood ash will produce high levels of phosphates and this 
must have an effect on the overall levels of soil phosphates present on a settlement 
(Mate 1990,177). Little work has been done on this potential source of enhancement 
and it is not discussed within the archaeologically related literature, but there must be 

an effect given the ubiquity of fires and hearths on settlement sites. Since the ash 
derives from organic material, and its organic material is oxidised by the process of 
becoming ash which thereby makes its organic phosphates available for incorporation 

within the soil matrix, it must have an enhancing effect upon the levels of phosphates 
within the soil. 

3.5 ANALYTICAL METHODS 

The chemistry of phosphates is complex, and it is not unexpected that there should be 

a variety of methods used to analyse archaeological phosphates. The most useful 
introduction to the differing analytical methods is an IFA information sheet (Gurney 
1985) which gives a rough idea of the complexity of the methods and the level of 
information gained. Hamond's 1983 paper provides useful information on the 
different analytical techniques, as does the paper by Bethell and Mate (Hamond 1983; 
Bethell and Mäte 1989). 
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3.5.1 The Gundlach-Schwarz Field Test 

Most of the methods are laboratory-based or derived from laboratory analysis. The 

most commonly used method, however, is a field-test designed for fieldwork. It was 

originated in 1958 (Feigl 1960, quoted in Bethell & Mate 1989,12) but was refined 
over time (Gundlach 1961) and made more specifically field-based (Schwarz 1967) 

and is quick and convenient. It has been used very regularly on the Continent and has 
become standard practice. It does have some disadvantages, however, which need to 
be considered. Although the first to suggest the method was Feigl, it is more 
commonly referred to as the Gundlach-Schwarz test because these individuals made 
the test into a working technique for field applications. 

3.5.1.1 Method of Analysis 

The Gundlach-Schwarz test uses two reagents and roughly 50 mg of soil. The method 
requires the chemicals to be made up freshly. The first reagent will last several days, 
but the second needs to be fresh every day. Two drops of the first reagent, a solution 
of 5 gm of ammonium molybdate dissolved into 100 ml of distilled water and made 
up to volume with 30 ml of 6N hydrochloric acid, release the phosphates and provide 
a stronger bond for the phosphates. Thirty seconds later, two drops of the second 
reagent, 0.5 mg of ascorbic acid in 100 ml of distilled water, will allow a blue 

molybdenum complex to be formed. A blue deposit forms on the filter paper around 
the soil sample, the colour of the deposit depending upon the amount of phosphate 
released. The speed of the reaction also depends largely upon the phosphates released. 
The reaction is allowed to proceed for two minutes after the application of the second 
reagent, although Mate argues that each site needs its own timing and that samples 
should be left to develop fully, with the time taken recorded (Mate 1990,177). 

3.5.1.2 Indications of Phosphate Content 

It has been argued (Eidt 1977; Woods 1977) that the indicators of phosphate content 
of samples are the degree of encirclement of the soil sample by the blue deposit, the 
speed of the reaction, the intensity of the blue complex formed, and the size of the 
blue circle ('length of rays'). However, not all of these indicators are helpful. During 
the course of the fieldwork for this thesis, all the indicators have been recorded in 

order to see which best represent the amount of phosphate released. 
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3.5.1.2.1 Degree of Encirclement 

The degree of encirclement is the most mysterious of the indicators cited by Eidt 
(1977). There is no link between the phosphate content and the degree of 

encirclement; during the course of the fieldwork, it seemed to be the case that the 
degree of encirclement depended mainly upon the amount of reagents used and how 

centrally the drops hit the soil sample. It thus cannot be recommended as an indicator 

of phosphate content. 

3.5.1.2.2 Length of Rays 

As for the size of the circle formed, this also seems to relate mainly to the amount of 
the reagents used. The variation in the size of the circle did not relate to either the 
speed of the reaction or the intensity of the colour, nor was there any correlation with 
the actual phosphate content when this was checked using laboratory methods. 

3.5.1.2.3 Speed of Reaction & Intensity of Colour 

Of these other two indicators, the results of the fieldwork suggest a reasonable 
correlation between the speed of the reaction and the intensity of the blue colour, 
agreeing with the results reported by Hamond from Lohn 3 in West Germany 
(Hamond 1983,55-7). However, it was noticed during the fieldwork for the project 
that the speed of the reaction was both light and temperature dependent. Lower 
temperatures slowed the reaction; the reaction was faster in direct sunlight, probably 
because of the decay of the ascorbic acid. Thus, it was found that the intensity of the 
blue colour formed, while dependent to an extent upon direct sunlight, was the best 
indicator although the speed of the reaction was a useful cross-check. 

3.5.1.3 Validity of the Method 

It is undoubtedly true that a value such as the intensity of the colour is highly 

subjective unless measured by a colorimeter, as Hamond points out (Hamond 1983, 
55). The only defence of the use of such a subjective indicator is that by using only 
one observer the subjectivity is reduced and relatively consistent. Additionally, the 
test is only semi-quantitative and laboratory tests have shown that a three point scale 
of low, medium and high has been the most common scale used to express the results 
(Hamond 1983,57). Thus, exact reproducibility is not actually necessary and the 
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experience of other fieldworkers has been that the accuracy of the results falls within 

acceptable limits. 

Initially, the two indicators of intensity and speed were initially combined to give an 
`average' result. This was expressed as a twelve-point scale and the results in Chapters 
7&8 which derive from the earlier fieldwork are presented according to this scale. 
However, greater experience of the spot-test indicated that the speed of the reaction 

was affected by extraneous factors so the later fieldwork did not use this indicator. 

The later fieldwork was recorded on a six-point scale. Hamond's comments about the 

validity of an scale more differentiated than the simple `high-medium-low' (above) 

were considered, so the six point scale was checked through blind re-testing of 

samples from several of the sites. The re-tests indicated that the results were 

reproducible and the scale was maintained. However, this may be good fortune and it 

must be recommended that the simplest scale possible be used. 

3.5.1.4 Problems of the Method 

There are a number of drawbacks to the method that can affect its usefulness. These 

disadvantages must be considered when assessing the results of a survey using this 

method. 

3.5.1.4.1 Lack of Definition 

As already mentioned, the method is only semi-quantitative and, because of the 

subjectivity of the results, this holds true even when using standard solutions 
(although see Balaam et al 1982 for a dissenting opinion). The method can only be 

used as a rough guide to the levels of phosphate present. If precision is required, then 
the method should be used only in conjunction with laboratory methods. 

3.5.1.4.2 Limited Phosphate Release 

While quick, convenient and robust, the method is not fully successful at releasing 
phosphates. The cold reaction releases only some of the inorganic phosphate and little 

of the organic phosphate; Bethell and Mate consider that the spot-test only accesses 
the available P in the soil (Bethell & Mate 1989,12). This is largely true; a side effect 
of the strength of the bonds formed by phosphates is that the reaction of the acid is not 

strong enough to release all the phosphates. This is why the laboratory methods 
combine acid and heat in various ways to release as much of the phosphates present as 
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is possible. However, the acid used in the spot-test is stronger than in the laboratory 
ignition method and access some of the stable inorganic phosphates even if some of 
the occluded phosphates will only be released by the oxidisation of their compound. 

A further problem with the field test is that, because not all of the phosphates are 

released by the acid, a high actual level of phosphates can be masked by a low reading 
on the spot-test. Hamond also observes that, with the highest natural levels 

overlapping with the lowest anthropogenic levels, there is the possibility that natural 
soils might be mistaken for anthropogenic (Hamond 1983,58). The question thus 

arose over the nature of the phosphates accessed by the spot-test (3.9). 

3.5.1.5 Successes of the Method 

The method has proved popular in America and in Scandinavia. This is because of its 

rapidity and the need for very little in the way of equipment. One person can cover an 
area quite rapidly, while sampling rates of about two hundred per day have been 

quoted (Bakkevig 1981,279). The method gives an instant result and thus imparts its 
limited information rather more effectively in some ways than do the more complex 
methods since decisions can be made during the course of the sampling. It can also be 

used in conjunction with other methods by isolating areas of interest for more detailed 
investigation. Bakkevig was able to isolate the fields and the grazed areas at 
Forsandmoen in south-west Norway, where the combination of pollen analysis with 
phosphate survey located a settlement dating to 350 - 600 AD consisting of around 
one hundred houses of different phases (Prosch-Danielsen & Simonsen 1988). All of 
the houses were built of timber and had left no indication on the surface. The 

conclusion of the investigators was that "soil phosphate analysis alone seems to be 

sufficient in order to localise the cultivable land' (Presch-Danielsen & Simonsen 
1988,100). 

3.5.1.6 Horizontal Distribution of Phosphates 

The horizontal distribution of the phosphates is quite important. The areas of 
enhanced levels of phosphate must be of sufficient size to suggest a settlement rather 
than some form of interference by buried organic matter at the lower end of the scale, 
while not being so large as to suggest that the enhancement is due to soil conditions 
such as podsolisation. 
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It is quite important to get the size of the grid right. A grid of sample stations is 

recommended because it gives an objective structure that avoids observer bias from 

the lumps and bumps of topography which attract the eye. In contrast, Faull and Smith 

used a radial pattern starting from a central point (Faull and Smith 1980,23). They did 

this because of the speed of the method and to avoid surface concentrations of 
phosphates at the edges of the field from the use of the field for livestock. However, 

this method is really only appropriate in the context of a bounded area such as a field 

and will not help for large areas such as valleys because of the distance between the 

survey stations. 

The grid must be small enough to pick up any traces of settlement but large enough to 

avoid needless duplication. For these reasons, grid intervals should be somewhere 
between 25m and 50m. The choice will depend upon the location of the area and its 

size. The larger grids will cover the ground more rapidly, but will leave more doubts 

about aliasing (2.2.6.3.3). 

Edge effects in fields are unproblematic because this is known and will be used in the 
interpretation of results. Settlements should show up as broad areas of enhancement, 
so fence lines cannot mimic settlement traces. In the same way, gates, while prone to 

enhancement, will not mimic a settlement if the survey has been carried out on a 
regular grid with a reasonable survey interval. 

3.5.1.7 Vertical Distribution of Phosphates 

One last point about this method is that the vertical location of the sample points is 
just as important as the horizontal position. Fertilisers and animals will affect the 
surface levels of phosphates (3.6.1) so it is as well to ignore the immediate surface 
levels. Most workers seem to cite 20 - 50 cm as the best level from which to sample 
(Hamond 1983,54). However, this does not help with the problems of 
soilcreep/hillwash or really give certainty as to the derivation of the phosphates. The 

only real answer is to use the three dimensional mapping of Bakkevig (Bakkevig 
1981). 

Bakkevig, working in Norway, suggests that, to avoid needing to guess the optimum 
depth, samples should be taken every 10 cm down the column of soil, a technique he 

calls 3D mapping (Bakkevig 1981). He found that the profiles of natural and 
anthropogenic soils had different characteristics. Natural soils tend to have less 

phosphate as depth increases, while anthropogenic soils will have high concentrations 
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lower down in the profile (Bakkevig 1981,281 [fig. 2]), relating to the position of the 
archaeological site within the soil. 

3.5.2 Available Phosphate Extraction 

3.5.2.1 Method of Analysis 

This form of phosphate analysis is the oldest, deriving from agricultural chemistry, 
and analyses the plant available phosphate. The method was used by Arrhenius in the 

early 1930s in Scandinavia and by Lorch in Germany slightly later (Arrhenius 1931; 

Lorch 1940) and consists of extraction in a weak acid or alkali, or even in distilled 

water, with measurement on a colorimeter. 

3.5.2.2 Drawbacks of the Method 

The immediate problems with the method arise from the fact that it is designed to 

answer the questions of agriculturists and not of archaeologists. The available 
phosphate ignores the much larger element which is not plant available, and can form 

as little as 1% of the total phosphates (Hamond 1983,61). The major determinant of 

available phosphate is the local soil conditions (3.3.1.1), so measuring available 
phosphate . does not necessarily produce any worthwhile archaeological data. 
However, the method was the only one used until the 1960s and is thus worthy of 

mention. ,. 

3.5.3 Inorganic Phosphate Analyses 

A second group of analyses looks at the inorganic portion of the phosphates present. 
The reason for this is the conversion over time of the organically-derived phosphates 
into inorganic forms. Thus, the type of phosphate measured is that of the most interest 

archaeologically. The methods. have been used successfully by a number of 

researchers (eg Sporrong 1968; Sieveking et al 1973; Clark 1977; Balaam et al 1982; 
Zölitz 1982). 

3.5.3.1 Methods of Analysis 

The methods are really laboratory methods although with the necessary equipment the 

most widely-used method can be performed in the field. One gramme of air-dried and 

sieved soil is heated in hydrochloric acid in a steam bath. Then, 0.2 ml of the resulting 

63 



solution is mixed with 10 ml of a reagent (a mixture of sulphuric acid, ammonium 
molybdate, potassium antimonyl tartrate and solid ascorbic acid), producing a blue 

colour that can be read on a colorimeter to determine the strength of the solution 
(Sieveking et al 1973; Gurney 1985). The chemistry is essentially the same as that of 
the spot-test but with the refinement of heating the sample in acid first, thus releasing 
more of the phosphates. This is derived from the method of Egner et al (cited in 
Provan 1971,40) which requires 2N HCl as a reagent with the samples being boiled 
for an hour, although there are other techniques. 

Special mention must be made of Zölitz' work (Zölitz 1982). He has used citric acid 
as a reagent because he believes it is better at releasing the phosphates held in 

compounds with iron and aluminium. These, he believes, are the most significant for 

archaeology, the calcium phosphates being rejected. However, as Provan has pointed 
out, bone-derived phosphates tend to be held in the soil as hydroxy-apatite, a calcium- 
based phosphate compound (Provan 1971,40). Phosphates associated with bone are of 
obvious importance to archaeology because of food wastes and burials. Furthermore, 
it is also unlikely that citric acid, being a very weak acid, will release as many of the 
aluminium and iron compounds as HCl given that phosphates are most soluble at 1-2 

pH. 

3.5.3.2 Drawbacks of the Methods 

The main reservation about these methods is that by limiting the analysis to the 
inorganic fraction, some worthwhile evidence is lost. The inorganic fraction is only a 
part of the total phosphate content, and without knowing the total, the researcher does 

not know whether they have high natural levels or high levels of an even larger total 
amount. As was mentioned earlier, there is a rough guide to antiquity given by the 
ratio between the organic and inorganic portions and this is quite important in terms of 
the interpretation of the results. Finally, the method is not as fast as the spot-test nor as 
well-suited to the solitary fieldworker. Despite these reservations, the method is fast, 

reliable and quantitative and has been used with success on several occasions. 

3.5.4 Total Phosphate Analyses 

The other main group of analyses looks at the total levels of phosphate present. The 

methods are confined to the laboratory and are slow, but have the advantage of 
providing much more information than the other groups. 
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3.5.4.1 Methods of Analysis 

3.5.4.1.1 Perchl oric Digestion 

One of the methods involves chemical reactions using perchloric and nitric acids in a 
wet oxidation reaction (Muir 1952; Saunders & Williams 1955). This was employed 
by Fault and Smith (Fault and Smith 1980) but is generally considered to be too 
dangerous for normal use. It is certainly not a method to be used outside a laboratory 

and without proper knowledge of the procedure since the chemicals involved are 
unstable and explosive. 

3.5.4.1.2 Hypobromide Digestion 

A second method, involving boiling a sample dry with sodium hypobromide and 
extracting the phosphates with sulphuric acid, has been used successfully by the 
Ancient Monuments Laboratory (Gurney 1985). It is again a difficult and dangerous 
laboratory procedure and not recommended for those without a background of 
chemistry. There is no greater release of phosphates with this method or with the 

perchloride digestion over the ignition test, so there is no reason not to use the much 
safer method discussed below (Hamond 1983,63). 

3.5.4.1.3 Ashing Digestion 

The simplest method is that reported by Andersen (Andersen 1976). The advantage of 
these methods is that both the inorganic and total amounts are measured, thus giving 
the organic fraction as well. This is of great importance given that the 
inorganic: organic ratio gives some indication of relative date (3.3.2). 

In this method, the soils are divided into two sub-samples, one sub-sample being 

ashed in a kiln at 550° C for sixty minutes before being boiled in acid for a further 
thirty minutes; the other undergoes only the boiling extraction. The second sub- 
sample thus measures the inorganic phosphates, while the first includes the release of 
the organic phosphates by providing oxidising agents. It also gives an idea as to how 
long the phosphates have been in the soil by a comparison of the organic and 
inorganic fractions, suggesting whether the phosphates have been in the soil long 

enough to allow conversion or whether their deposition is quite recent. 
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3.5.4.2 Comparative Efficiency of Methods 

Of the different methods in this group, the perchloride reaction is the most effective at 
releasing the phosphates in the soil, but the advantage is slight (Hamond 1983,63). 

Against it is the fact that the method is dangerous and requires expensive equipment; 
the most expensive item required for ashing is a muffle furnace. Ashing is thus 

preferable. The actual analysis of the phosphate content is done on either a colorimeter 
or spectrometer, 'although the latter provides a greater definition than is actually 
necessary for the purposes of archaeological survey. These pieces of equipment can be 

replaced by the use of standard solutions if necessary, providing the lowest level of 
data still acceptable for the survey. 

3.5.4.3 Drawbacks of the Methods 

The problem with all the analytical methods in this group is that they are slow and 
need laboratory facilities. The ashing method is the most rapid, but Hamond quotes a 
rate of only 50+ per day. This is much slower than methods that analyse only the 
inorganic content, although Keeley quotes a rate of more than two hundred (Keeley 
1981). However, the speed depends upon large amounts of glassware to process as 
many samples simultaneously as possible. Furthermore, it depends upon having 

several people involved to keep the process running effectively. For one person in a 
laboratory, taking into account the time required to weigh out the samples accurately, 
heat the muffle furnace and 'cool it sufficiently to allow the removal of the boiling 

tubes, a more realistic figure would be fifty samples in two to three days. This 

slowness is an obvious disadvantage to using this method routinely, and total 

extraction should really only be carried out on samples of particular interest. 

3.5.5 Fractionation 

3.5.5.1 Methods and Rationale 

Before leaving this section, mention must be made of another method of phosphate 
analysis developed by Eidt and Woods in the United States (Eidt 1977; Woods 1977) 
from soil science techniques (Williams & Walker 1969). This method is known as 
fractionation and is the most complex of all the methods. The intention is to separate 
the different forms of phosphates and measure them all separately. The method 
separates the iron, aluminium and calcium phosphates by their differential solubility 
and involves seven complex stages. The reason for this approach is that the different 
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fractions represent different conditions. It has been claimed that even the types of 

crops grown can be revealed because of differential uptake of phosphates by different 

species of plants (Eidt 1977). A more acceptable claim is that it reveals whether the 

phosphate levels are associated with settlement or not. Where the phosphates are 

roughly divided between the iron, aluminium and calcium ions, then it is indicative of 

settlement (Woods 1977,251). 

3.5.5.2 Drawbacks of the Method 

There are problems with this approach. The method is complex, involving seven 
separate processes and is inappropriate without considerable familiarity with chemical 
techniques and procedures. It is also a time-consuming process, much slower than 

even the methods of total phosphate extraction mentioned above (3.5.4). 

It has been argued forcefully that fractionation causes significant changes in the 

chemical composition of the soil, making the original ratio of aluminium: iron: calcium 
compounds change in unpredictable ways (White 1978). Whether or not this is the 

case, it means that the fractionation method is not appropriate for archaeological 
survey at the moment and needs to be researched considerably by chemists before it is 

of use to archaeology. Considering the cost in extra time to perform the method, it is 

uncertain that the method will ever become widespread in archaeology. 

3.6 PROBLEMS IN PHOSPHATE CHEMISTRY 

Before leaving the methods of analysing soil phosphate, it is necessary to consider the 

problems associated with the chemistry of phosphates. The chemistry is more 
complex than it appears at first sight, which is to be expected when dealing with the 

real world rather than hypothetical situations. Knowledge of these problems is 
important in approaching phosphate survey as they can affect the validity of the 

results; furthermore, some of these problems are capable of being avoided. 

3.6.1 Modern Fertilisers 

The first problem, one that causes a lot of prejudice against the method, is that farmers 

use phosphate-enhanced fertilisers very extensively across Britain. This isý not just 

confined to areas of cereal production unfortunately, because such fertilisers are also 
used to improve the quality of grazing. Consequently, large parts of rural Britain have 
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had, since the nineteenth century in some cases, heavy addition of phosphates to the 

soil. 

The question of how effectively fertilisers add phosphates to the soil is of obvious 
importance to agricultural scientists and various research programmes have been 

published. That of Cook and Gasser (Cook and Gasser 1955) demonstrates that the 
long-term addition of phosphate is very slow and in small amounts. Other researchers 
examined the fertilisers themselves (Emsley and Hall 1976,16). They found that most 
of the phosphates never left the fertiliser capsules before they were washed away. 
Consequently, there is little actual addition. Secondly, the added phosphate is found in 

the top few inches of the soil and penetrates the soil only to a minor extent. This was 
supported by a work from 1984 (Gilmore et al 1984) which investigated the effect of 
roosting birds upon soil chemistry. While they found that there was a large addition of 
phosphates to the topsoil, they also concluded that it was confined to the topsoil with 
little effect on lower areas over time. 

The latter paper is helpful for another, related problem, the constant addition of 
organic wastes with modern farming methods. As the Gilmore paper shows, such 
additions are on the surface and have little effect lower down the soil column. This is, 

of course, one of the useful features of phosphates, their extreme stability in the soil. 

The reason that phosphates are useful in locating archaeological sites is that the 

phosphates will stay reasonably well associated with the structures whose waste they 

represent. Consequently, additions at the surface will not affect soils at a lower level. 
The only affected sites are those where the archaeological soil is now on the surface. 
If the site is buried, as is normally the case, then it will not be affected by modern 
additions. Sites whose soils can be affected by the surface addition of phosphates will 
tend to be plough-damaged sites, in which case field-walking is potentially better at 
locating sub-soil sites. 

3.6.2 Erosional Problems 

A greater problem is that the bald statement that phosphates do not move in the soil is 
inaccurate. Phosphates will move in certain conditions and with erosion. In the latter 

case, the stability of phosphates actually causes the problem. Because they are tightly 
bonded into the soil, when the soil is physically moved as in the process of erosion, 
then the phosphates go too (McGregor 1953; Meixner & Singer 1985). Thus, in areas 
where the upper levels of the soil have been displaced through aeolian erosion, 

68 



alluvial action or some other form of erosion, then the settlement phosphate record of 

whole periods of the past may have been removed. 

In the same way, care must be taken with sites on hillslopes since the original soils of 
the site may have moved downslope, ending up in the colluvial deposits at the end of 
the slope. This could then suggest settlement in the valley bottom rather than on the 

slope. The alternative is that the sites on a hillside may have been covered under a 
thick deposit of hillwash. The number of sites affected in this way may be enormous 
as current fieldwork produces more evidence of this sort. 

What this demonstrates is that the success of the technique depends upon locating 

within the soil profile the point where the particular anthropogenic soils relating to the 

site can be found. Consequently, topsoil samples will be of little value for locating 

sites in an area of heavy hillwash. The location within the soil profile of the samples 
will be crucial to the success of the survey. 

3.6.3 Phosphate Mobility 

The other problem that occurs is chemical in nature. Phosphates can be mobilised 
under certain conditions: that is, they leave their crystalline compounds and enter the 

soil water. 

3.6.3.1 Phosphate Mobility in Acid Conditions 

The first of these is in conditions of extreme acidity. Where the pH level is 2 or below, 

phosphates will be released from their compounds. However, such conditions are very 
rare in the soil and unknown for areas of human settlement since such acidity will not 
support much in the way of vegetation. More normal conditions are a pH between 3 

and 6, causing a very slow rate of leaching. It is thus not a problem to be encountered 
frequently in Britain. On the contrary, this property is actually quite useful. This acid- 
regulated mobility allows the breaking of phosphate compounds for analysis of the 

content. 

3.6.3.2 Phosphate Mobility in Reducing Conditions 

The other mobiliser of phosphates is reducing conditions. Again, the links of 
phosphate compounds are broken and the phosphates are released. This problem is 

much greater than the previous examples given and does affect the usefulness of the 
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technique for archaeology. This is mainly a problem for sites that are frequently 

water-logged, research having shown that in waterlogged fields phosphates can move 
down the soil column (Gasser and Bloomfield 1955). However, iron-based phosphate 

compounds are the worst affected; aluminium phosphates and phosphated clays show 

much less reaction to waterlogging (Gasser & Bloomfield 1955,228). Sites covered 
by wet peat will obviously be affected by this problem, but phosphate sampling of 

peat is a waste of time. 

This means that areas of major peat growth are unlikely to be conducive to phosphate 

survey. The problem of podsolisation, acidity and reducing conditions all allow 

phosphates to regain their mobility within the soil and become removed from the 

archaeological remains with which they were associated. Considering that large areas 

of Ireland and Scotland have suffered from the growth of peat over areas previously 
inhabited, this is unfortunate. Some technique other than phosphate survey will have 

to be developed to cope with the areas lost to peat growth. 

3.6.4 Leaching of Phosphates 

3.6.4.1 Podsolisation 

The final problem for phosphate analysis in locating settlement is that it is only true in 

general that phosphates do not leach. In conditions of extreme podsolisation, the 

minerals to which the phosphates are bonded will be leached down the soil section 
(3.6.3.2); the mobilised phosphates will follow. Phosphates entering the soil will pass 

straight through the upper horizons, forming no bonds, until they reach the mineral 
horizons where all of the minerals have drained away (Glentworth & Dion 1949). This 
is fairly obvious, because if there are no minerals in the E horizon for the phosphates 
to bond to, then they cannot be retained. This means that the upper horizons will show 

very low phosphate levels, while lower horizons will show high concentrations. Thus, 

some settlement will not be shown because its phosphates will drain away, while it is 

possible that false concentrations will appear. 

The only real answer to this is to examine the soil for podsolisation. However, it 

should also be the case that high phosphate concentrations will be found over large 

areas. The way that phosphate analysis indicates settlement is by areas of 

concentration within much lower levels across the rest of the landscape. In addition, 
the heavy podsolisation of soils once used for settlement will really only occur under 
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conditions of peat growth, in which case the problems of waterlogging also exist and 

phosphate survey is not a viable method of prospecting. 

3.6.4.2 Practical Effects of Podsolisation 

The other problem with the effect of podsolisation comes when using Bakkevig's 3-D 

sampling strategy (Bakkevig 1981). Since the phosphates concentrate in the mineral 
horizons, the profile of an archaeological soil could be created by podsolisation. In 

view of this, it is as well to be aware of the structure of the soils in the survey area so 
that the results can be interpreted correctly. 

The other problem, mentioned by Bakkevig, is that the formation of iron pan causes 
changes in the drainage pattern and will tend to cause a horizontal spread of 
phosphates (Bakkevig 1980,78). This will then mimic the distribution of 
anthropogenic phosphates in the soil. Again, this enhancement is going to be spread 
across the whole area affected by the iron panning, so landscape survey will make 
plain the reason for the particular conditions. 

This would be more problematic for phosphate survey within a site where only 
isolated areas are being examined. In such cases, the importance of background 

reference levels must be emphasised. This really relates to the question of aliasing 
since the significance of the results are not necessarily known. 

3.6.4.3 Sandy Soils 

This same problem occurs with sandy soil. Unless there are metal cations (chiefly 
iron, aluminium and calcium) with which the phosphate cations can bond, there is no 
fixation of phosphates passing into the soil. Iron and aluminium are rare in sand 
because of its geological origin, while the plentiful calcium produced by the decay of 
shells is frequently mobilised by the higher pH of sandy soils and thus leaches away. 
This might well explain negative results of surveys carried out on sites that ought to 
have had phosphate concentrations (Keeley 1981). Despite this, most of Britain's soils 
seem to be capable of phosphate fixation and the method has shown few failures. " 

3.6.5 Drawbacks of Phosphate Survey for Archaeology 

With the method having a high success rate, it is perhaps surprising that the method 
has been used as little so far. There are three main reasons for this. 
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3.6.5.1 Lack of Definition 

Firstly, phosphate prospection does not remove the need to excavate. The method 
locates areas of enhancement and can suggest whether it is anthropogenic or not. It 

can also suggest whether the enhancement is ancient or modern. What it cannot do is 

reveal many details of settlement or provide a date. In the absence of excavation, even 
designation as settlement is open to doubt and requires laboratory-derived information 

still reliant upon supposition to suggest settlement. Theoretically, a patch of high 

phosphate levels with a large inorganic fraction could be of any date from the 
Mesolithic to post-Medieval. Consequently, phosphate survey is not an end in itself 

and can only be treated as a preliminary to further fieldwork. 

3.6.5.2 Speed 

The second reason is that the method is quite labour-intensive and time-consuming. 
To cover adequately an entire valley, hundreds of samples need to be collected and 
processed. In essence, the technique is sensitive to the effort expended. Some methods 
can test hundreds of samples in a day, but produce a low level of information with a 
large degree of doubt remaining. Other methods produce high levels of information 

with a good degree of certainty but suffer from being slow and expensive. 

3.6.5.3 Inappropriate Application 

The final problem is that the technique is not really understood in archaeology and is 

applied inappropriately. Its major uses so far have been to show where on a site to dig 

and to reveal differences in the activities on site. These would be useful applications 
of phosphate analysis were it not for the fact that the data produced by analytical 
methods are subject to a lot of `noise' and are therefore imprecise, as will be explained 
later (3.7.2.1). In order to overcome these imprecisions, the sampling grid needs to be 

so tight-meshed that it becomes a very expensive method which provides only small 
amounts of additional information. The failures of phosphates in this sort of 
endeavour are thus not surprising. There have been successes (eg Pryor 1984; Mate 
1989), but phosphate sampling is much more appropriate for the location of areas of 
settlement in the landscape where the significant differences in the data are much 
greater and less reliant upon precision (eg Faull and Smith 1980). The use of 
phosphates to determine different areas of activity on-site has been used successfully 
(eg Banks 1993b), but relies upon interpretation by analogy. 
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3.7 THE INTERPRETATION OF PHOSPHATE DATA 

3.7.1 Site Boundaries and Significant Differences 

There has been some concern about the definition of site boundaries using phosphate 
data (Buck 1988; Cavanagh & Litton 1992). This concern is artificial in that the 
landscape around a settlement is ' as much a part of the site as the location of the 

structural remains and an agricultural settlement cannot be considered merely in terms 

of its structural remains; however, . for guiding excavation or geophysical survey, 
location of the structural element of the settlement is a valid aim. 

3.7.1.1 Data Noise 

The problem with phosphate data is that they are very noisy and can give a variety of 
levels from the same sample of soil. This arises from the nature of the bonds in which 
the phosphate ions are held being difficult to break. Different amounts of phosphate 
will be released each time a sub-sample is analysed. Nor is the phosphate content 
evenly distributed in the soil. Consequently, not only is routine re-analysis of samples 
necessary, but there should be some duplication of samples in order to check for the 
local variations. 

3.7.1.2 Significant Differences 

There have been attempts to use complicated statistical techniques such as change- 
point analysis to get around this problem (Buck 1988; Cavanagh & Litton 1992), but 
this is not actually necessary. In his paper on phosphate analysis, Hamond discusses 
the noise in the data and suggests the use of formulae to show the experimental 
imprecision and the sampling variability (Hamond 1983,64-66). 

The reasoning behind this is that there are errors that inevitably creep into any 
analysis and there will be variations in the phosphate distribution in any sample of 
soil. Thus, it is necessary to analyse the digests more than once and also to analyse the 

samples more than once. The results can then be given simple statistical tests of 
significance to show what differences between individual samples are genuine 
differences and which are more likely to be the result of experimental error or the 
local variability of phosphates. 
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A range in parts per million is given within which differences in figures have no 

objective reality and thus will produce the same effect as height contours on a map. 
This will show the edge of a site without recourse to complex statistics. It is not as 

precise as the statistical techniques proposed by the Nottingham team (Cavanagh & 

Litton 1992), but such precision is, in such circumstances, totally spurious. 

3.8 THE METHODOLOGY USED IN THIS RESEARCH 

In this chapter, details about the methods available in phosphate analysis have been 

given with some indication of their utility and some of the drawbacks associated with 
them. 

During the course of this research project, the method adopted was a combination of 
different methods. The areas selected have generally been covered at an interval of 25 

metres, this giving the best feeling of accurate coverage, and the immediate analysis 
was by the field-test. Soils with particularly high indications were collected and 
analysed at Glasgow University using the Andersen ignition method of measuring 
total amounts of phosphate. Some samples of soils with low levels on the spot-test 
were also analysed as a comparison in order to determine the relationship between the 

results of the Gundlach-Schwarz field-test and levels of phosphate in the soil. 

Areas that proved to be of interest in terms of phosphate content were then sampled 
geophysically, initially with a magnetometer borrowed from Strathclyde University's 
Applied Geology department and subsequently with Glasgow Archaeology 
Department's own Geoscan Fluxgate Gradiometer. The change in instruments was not 
merely the convenience of using a departmental machine. The proton magnetometer 
was extremely slow to use, while processing the results required manual recording of 
the results and subsequently manual inputting of the results to the University's 
Unimap programme. By using the fluxgate gradiometer and Geoplot, much greater 
areas were capable of being investigated. 

Before the main fieldwork for the research was begun, it was felt advisable to test the 
phosphate techniques in the field. An opportunity was provided with the excavation of 
a cup and ring-mark stone at Auchalick in Cowal. 
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3.8.1 Auchalick, Cowal 

3.8.1.1 Background 

This excavation was carried out in March 1987 at Auchalick, located in the parish of 
Kilfinnan on the northern coast of Cowal in Argyll (NR 9198 7408). The intention 

was to carry out a small-scale phosphate survey in conjunction with the excavation of 
the environs of a cup and ring marked stone (Curtis & Gunn 1991). The terrain 

consisted of a small terrace on a hillslope, although the soils report suggested that soil 

creep was not significant. 

3.8.1.2 Methodology 

The methodology employed for Auchalick was to carry out a rapid test using the 

Gundlach-Schwarz spot test (3.5.1). Laboratory analysis of the total levels of 

phosphate was carried out using Andersen's ignition method (Andersen 1976), the 

results being determined colorimetrically and displayed as parts per million of 

phosphates (ppmP). Samples were taken from around the stone and on a grid running 

up the slope towards the summit. It was also decided to sample phosphates at ten 

centimetre intervals down the soil section, following Bakkevig (1980; 1981), to avoid 
the problems of contamination from modern phosphate-rich material. In order to 

rationalise the laboratory analysis, only the ten centimetre samples were brought back 

for analysis as they were the least likely to have been contaminated. 

3.8.1.3 Results 

The role of the phosphate survey within the excavation strategy was to locate any 
areas of activity associated with the stone: burial or ritual activities involving organic 
material which might have been disposed of in the vicinity. However, it was 
recognised that many of the potential ̀ ritual' activities would have no effect on the 
levels of phosphate present. 

Samples were taken on a grid at five metre spaces on the relatively flat ground above 
the stone (Banks 1991a, 16); the stone itself lay on a steep slope. Samples were also 
taken from around the stone itself, with further samples taken at metre intervals on the 

steep slope below the stone. Two background samples were taken from the other side 

of the hill in order to check the level of the natural soils. 
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The results of the field survey are presented below in table 3.1. The results are given 

as low, medium and high, corresponding to Hamond's three point scale of trace-weak- 

good. Most of the samples registered low amounts of phosphate in the spot-test, 
indicating only trace levels according to Hamond's three-point scale (Hamond 1983). 

Sample 0 cm 10cm 20cm OP IP Total 

P 

I med med - 533 180 713 

2 high med - 520 210 730 

3 low low - 600 191 791 

4 low low - 519 206 725 

5 med low - 561, 198 759 

6 low low - 508 198 706 

7 low low - 602 154 756 

8 low low - 327 176 503 

9 low low - 479 260 739 

10 low low - 636 192 828 

11 med low - 589 154 743 

12 low low low 588 201 789 

13 med low - 561 200 761 

14 low low - 689 244 933 

15 low low - 521 202 723 

16 low low - 641 182 823 

17 low low - 
18 med med - 707 175 882 

19 med low - 1260 
_542 1802 

TABLE 3.1: RESULTS OF PHOSPHATE SURVEY AT AUCHALICK 

The results of the laboratory analysis produced much higher levels than indicated by 

the spot-test. Rather than the trace levels of the field survey, the laboratory analysis 
revealed levels averaging 700 ppmP, quite high for natural soils. This lies within the 

range of unadulterated soils (Hamond 1983,48), although the lowest result of 503 

ppmP still falls within the bottom end of the range of phosphate levels produced by 

human enhancement. The overall ratio between organic and inorganic phosphates was 

substantially in favour of organic phosphates. All of the inorganic levels were within 

one standard deviation of the average level of 190 ppmP with the exception of one of 



the background samples; accordingly, it would appear that little mineralisation of the 

phosphates has occurred and that a recent origin can be posited for the phosphates. 

The background sample producing a very high reading of 1802 ppmP still maintained 
the organic element at around 70% of the total. The interpretation of the phosphate 
levels is that the inorganic element indicates in the main geological, unenhanced 
levels of phosphates while the organic portion indicates enhancement from livestock. 
This interpretation is supported by the fact that the lowest level from the laboratory 

analysis came from the sample station below the stone, the only one on the steeper 
slope. No human activity is indicated in this data although the possibility cannot be 

ruled out. The single aberrant sample, from the other side of the hill to the stone, does 
indicate the possibility of human activity since the inorganic levels are twice the level 

of the average around the stone, even taking laboratory error and soil variation into 

account. Unfortunately, it was not possible within the confines of the excavation 
project to follow up this particular indication of human activity. 

3.8.1.4 Methodological implications 

There were significant differences between the levels of phosphates indicated by the 

semi-quantitative spot-test and the laboratory analysis. Consequently, this raised the 

question of whether the spot-test would be an appropriate field technique for this 

research project. It had already been recognised that the spot-test only reflects the 
levels of readily-available phosphates and can be misleading about the actual levels of 
soil phosphates (see 3.5.1.4.2). However, the fraction of the non-labile phosphates that 
is affected by the acidity of the reagents in the spot-test is, the inorganic, the 
importance of which for the indication of ancient anthropogenic activity have been 
discussed (3.5.3). While it is true that the organic phosphates are an important part of 
the phosphate content of the soil and offer valuable information in interpreting the 

enhancement of soil phosphate by settlement, the inorganic fraction comprises the 

mineralised phosphates as well as that deriving from mineral sources. Consequently, 
the inorganic fraction on its own is a better guide to the presence of archaeological 
settlement than the organic fraction; it is also less open to interference from 

phosphates derived from livestock. The spot-test results from Auchalick, although 
they did not indicate the high levels of total phosphate present, did give an accurate 
indication of the levels of inorganic phosphates present. It can thus be argued that the 

spot-test provides a reasonable indication of the archaeologically-significant 
phosphates present. 
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There were some field problems noted with the spot-test at Auchalick. The excavation 
took place in very cold weather in March 1987 and consequently the spot-test was 

conducted in cold conditions. This was found to slow the speed of the reaction 

considerably. Furthermore, it was found that the speed of the reaction increased in 

direct sunlight, but that the colour appeared to over-develop. This would make sense 
in that the developer uses ascorbic acid which breaks down in sunlight. Although this 

effect could not be demonstrated categorically in this case, it was felt that the spot- 
test would work at its best if kept out of direct sunlight. Accordingly, it was decided in 
future to shield the filter paper from sunlight where possible. 

3.9 SPOT-TEST RELIABILITY 

The results produced by the spot-tests were of concern because the literature 

suggested that release of phosphates was only partial. The chemistry involved would 
suggest that the inorganic fraction would be most affected by the spot-test; the spot- 
test uses HCl in a cold reaction,. while the laboratory analysis for the inorganic 

fraction uses HC1 in a hot reaction. It also makes sense in that the non-occluded 
inorganic fraction is the most mobile part of the soil phosphates other than the labile 

phosphate. To gain some insight into the meaning of the spot-test values, the results 
from the spot-tests were compared with laboratory analysis made on some of the soil 
samples from the project. The soils from An Dün in Berriedale (9.2) were put through 
the full analysis of total, inorganic and organic phosphate analysis, while the soils 
from North Pitcarmick (8.3) were analysed for inorganic phosphate content. 

Very good correlation between the spot test results and the inorganic laboratory 

results was found. In the case of the An Dun soils, the correlation was 0.37 between 
the spot-test values and the total phosphate levels, -0.55 with the organic fraction and 
0.75 with the inorganic fraction. This is a very good fit with the levels of inorganic 

phosphate present and also suggests that the spot-test releases very little (if any) of the 

organic phosphates. Bizarrely, the best correlation . of all was with the 

organic: inorganic ratio, the correlation reaching 0.94. The reason for this, apart from 

the relatively small number of samples within the dataset, is unclear. 

The Pitcarmick soils were tested only for inorganic levels on the basis of these results. 
Good correlation was again found between the inorganic levels and the spot-test. The 

correlation for the samples as a whole was 0.76, with Area 1 producing a particularly 
strong correlation of 0.79 as opposed to Area 2 at 0.75. To check the validity of the 

results, a regression was performed on the figures using the software package Minitab 
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v10 within the Department of Agricultural Chemistry at Glasgow University. The 

results of this analysis indicate that the match is genuinely good and extremely 

unlikely to occur randomly (see table 3.2). 

The regression equation is spot = 1.58 + 0.00250 lab 
Predictor Coef Stdev t-ratio p 

Constant 1.57724 0.05978 26.38 0.000 
lab 0.0025006 0.0001003 24.93 0.000 

s=0.6417 R-sq = 59.0% R-sq(adj) = 58.9% 

TABLE 3.2: REGRESSION ANALYSIS ON PITCARMICK DATA 

The conclusion to be drawn from this work is that the spot-test is successful at 
indicating the levels of inorganic phosphates present; in the cases investigated as part 
of this research, the results were extremely good. However, this may have been good 
fortune, while the nature of the spot-test as a subjective assessment of the blueness of 

a filter paper must be considered in assessing the success of the method. The 

assessment of colour needs to be as objective as possible, and to this end, blind re- 
testing was used as a control in the later surveys for this project. These showed good 
correspondence, but the scale of values used was a six-point scale which makes 
reproducibility easier. It is also possible that other soils would have produced less 
impressive results; what the regression shows is that the correlation is genuine within 
the dataset, but it cannot allow for the conditions. It may be the case that both sets of 

soils were perfect for releasing inorganic phosphates and that different soil conditions 
would produce a lesser correlation. It must be noted that the fit was not perfect and 
there were a number of samples where there was a divergence between the two 

results; furthermore, there were examples of both exaggeration and understatement in 

the spot-tests. However, there was a relatively small number of such anomalies. 

Despite the words of caution, since the survey maps the distribution of soil phosphates 
across the landscape, the problem is not as severe as it might seem. Where high spot- 
test levels cluster together, some effect has occurred which created an anomaly in the 

general horizontal distribution of phosphates across the landscape and is therefore 

worthy of further investigation. Furthermore, where soil depth allows the vertical 
distribution to be mapped, the presence of high spot-test levels at a particular depth 

will further support an anthropogenic source for the phosphates. Finally, the use of 

geophysics as a support to the phosphates should give further evidence as to the 

source. 
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It is important to be aware of potential pitfalls in the data when making the 
interpretations of the patterns observed. It should not be taken too far, however. In the 

majority of samples where the inorganic proportion was high, the overall levels were 

enhanced anyway. Accordingly, the need for caution is noted but it does not 
undermine the methodology. 
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CHAPTER FOUR 

SOCIAL RELATIONS IN CELTIC BRITAIN IN THE 
FIRST MILLENNIUM AD 

This chapter opens with a discussion of the historical sources used with a critical 

analysis of their nature. The social relations expressed within these sources are then 

considered, discussing the nature of pre-feudal and feudal relations between lords 

and commoners with particular reference to the effect of social relations on spatial 

relationships. Finally, the history of the period is examined to assess how far the 

theoretical standpoint of the jurists was reflected in historical events. 

4.1 EVIDENCE FOR SOCIAL STRUCTURE IN THE FIRST 
MILLENNIUM AD 

The two most important documents in this discussion are the Irish Crith Gablach, a 
law codifying legal status and dating to around the seventh century AD (MacNeill 
1923; Binchy 1941), and the Llyfr Iorwerth, a Welsh law codifying the legal 

interpretation of the landscape dating to the thirteenth century AD but allegedly 
drawing upon the tenth century laws of Hywel Dda of Gwynedd (Owen 1841; M 
Richards 1954). This earlier law code has since been lost. Naturally, in research on 

rural settlement and society in northern and western Scotland, it would be useful to 

examine the available documents which concern Scotland, to look at the specifically 
Scottish law codes. Unfortunately, none survives. There is nothing as informative as 
the Crith Gablach amongst the available sources for Scotland. 

The two extant sources from Scotland for the first millennium AD are the Senchusfer 

nAlban and the Gaelic notes in the Book of Deer. The Senchus fer nAlban is a list of 
the tuatha of the Dal Riata with an assessment of their extent, their naval strength and 
their military strength (Bannerman 1966; 1974). There are considerable difficulties in 

using the information in the Senchus; the figures for houses and those for warriors 

and for benches on galleys do not tally, while there is no real certainty about the 

nature of the tech [house] which was the basic unit of assessment (Bannerman 1966, 

161). It probably relates only to the heads of freeman kin-groups because there are not 

as many duns on Islay as the Senchus records houses (Nieke 1983,306), while 
Bannerman made a direct relationship between the tech and the bo-aire of the Crith 
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Gablach and further related them to the hide of the Anglo-Saxons (Bannerman 1974, 

146). Certainly, in later Scottish land divisions, the `house' was the basic unit of 

administrational division, being the settlement of a single family. However, the 

numbers involved suggest that a population assessment cannot be made from this data 

because it would mean that the Dal Riata numbered only around four thousand. It is 

possible, therefore, that the tech represents the head of a family kindred, while the 

various levels of the unfree and semi-free are entirely unrepresented in the 

enumeration. 

The Book of Deer (Stuart 1869) has a series of Gaelic inserts which relate to the origin 

story of the Celtic monastery and to the grants made to the monastery by the local 

Celtic nobility. The Book of Deer dates from the twelfth century, at which point the 

monastery had been replaced by a Cistercian monastery and was entering the Norman 
legal system. The origin story relates to the Columban church and details the grant of 
the monastery to Columba and Drostän by a Pict called Bede (or more likely Brude). 
The land grants detail areas given to the monastery by various individuals identified 

as mormaer and as toisech and the setting aside of temporal dues to the ecclesiastical 
estate. By note 3, the grants were contemporary to the Book of Deer, the particular 
grant in question (of Pett Meic-Gobraig) dated to the eighth year of David's reign 
(Jackson 1972,34) which would be between April 1131 and April 1132 (Jackson 
1972,59). From this point on, the grants are probably genuine, but notes 1 and 2 may 
well include attempts to assert claims on lands for which no contemporary record 
existed. The main interest of the Gaelic notes from the point of view of Celtic social 

structure is the mention of the offices of mormaer and toisech, which offices were 

considered as separate; Muiredach son of Morgann is described in note 2 as "he who 
was mormaer and toisech" (Jackson 1972,33), while the insertion at the end of note 2 

calls the Lord's blessing on every mormaer and toisech who complied with the 
`quenching' of dues on the grants made. Jackson considered that the offices 
represented different levels of authority. The mormaer would be equivalent to a comes 
or earl and thus the royal official for the area; he would be the head of the entire cenel. 
The toisech would be the head of a family kindred, equivalent to the medieval thane, 

and every mormaer would also be a toisech (Jackson 1972,112). In terms of the Irish 

laws of status, the difference would be between the ri and the ruirl, the king of a tuath 

and the over-king of several tuatha. This suggests that there is some correspondence 
between the Irish laws and the social system of Scotland. 

Two law codes, the Irish Crith Gablach and the Welsh Llyfr Iorwerth, have formed 

the basis for most of the understanding of Celtic sociology of the first millennium AD 
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(cf Jones 1976) and of the division of the landscape between people. Before using 
them, however, good historical practice demands that there should be source criticism 
in order to know what is to be considered of value in the information available. 

The first point to be made is that both are legal texts. They were drawn up by jurists, 

which fact causes certain problems. These jurists did not work from the same point of 

view as later jurists working in the Roman tradition. Firstly, part of the point of the 
laws for the jurists was to demonstrate learning; as Ö Corräin has pointed out (in 
lecture, 1987), the Irish legal texts were written in a deliberately archaic language, not 
used in speech or in the literary texts (both secular and religious) which were being 

written down at the same time. This is important because it demonstrates that there 

was a deliberate attempt to give a sense of antiquity to the laws. It is thus difficult to 

say how far the laws relate to contemporary conditions: there would be little attempt 
to describe current conditions if the intent was to demonstrate antiquity, while the act 
of description would have the effect of legitimating the practices. At best, it must be a 
largely subconscious description of contemporary circumstances and it is possible that 
the jurists might have deliberately avoided such description in order to make the work 
appear more archaic; this is something which cannot be known but should be 

remembered as a control on the ideas taken from the law codes. 

Another factor to be considered is that many of the codes were more like laws of 
etiquette than the Code Napoleon. With no central authority in Celtic Britain in the 
first millennium AD, it is anachronistic to think of these laws in the way of laws 

today. There was no institution to go around and check that each b6-aire had the 

requisite number of iron tools consistent with his status. The jurists were, in effect, 
recording in a deliberately archaic and obscure manner, the way that they felt society 
ought to be. Consequently, the law codes of this period can be seen essentially as a 
reflection of the Weltanschauung of a particular section of society. Writing carries 
authority, so it is very likely that the intent of the jurists was to establish their model 
of society in a permanent form. 

The second point which arises from the legal texts is that they never created 
conditions. A legal code such as the Code Napoleon re-ordered society according to a 
model which it proposed; modern laws create new circumstances and are an agency of 
change in society. These laws of the -first millennium AD are very different, being 
descriptive rather than proscriptive. They purport to describe conditions, although 
through the filter of the caveat stated above. This caveat should perhaps be 

strengthened with the observation that however accurately the jurists attempted to 
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describe what they understood to be reality, there is no guarantee that it was accurate; 
their understanding of how society and the landscape worked was based upon their 

own partial and subjective knowledge. This understanding of the landscape probably 
knew little of fact about the historical processes which had created the social 
landscape the jurists observed, especially since they did not have adequate 
documentation about past conditions. The historical depth of their models of society 
would have relied upon tradition, something which can be invented shortly before 
becoming traditional. Their knowledge of contemporary circumstances may also have 
been poor. The jurists were not farmers and few probably ever visited the bo-aire to 
be aware of what they owned; this was likely to be exacerbated by the need within 
society for those not involved in the production of food to demonstrate this removal 
(see 3.3). The relationship between the legal codes and the realities of daily life in the 
first millennium AD is therefore tenuous to say the least. The laws created a legal 
landscape that existed alongside the physical landscape and mediated some of the 

social relations within that landscape, but which was distinct. Accordingly, the endless 
debates in Medieval History about the size of oxgangs, manses, davochs and so forth 

are entirely sterile. These land units would vary from place to place and from time to 
time; in effect, an oxgang was the size agreed by the parties involved at the time. This 
is a classic example of the effects of group understandings; the reality of the size of a 
land unit depended upon what was accepted by the parties involved at the time, based 

upon precedent. Land sizes became standardised over time as a central authority was 
able, through the medium of writing (Driscoll 1988), to impose its understanding on 
the different groups over which it exercised power. Indeed, this is also an example of 
a discourse by which power was practised and maintained (Barrett 1987). The 
importance of writing in the creation of a feudal society was that the model 
determined for society by an elite, to which model all other groups nominally at least 

adhered, was recorded in a form that could survive generational change without 
adaptation. Writing provided the given model with the ultimate authority of historical 

precedent to maintain it and prevent alteration by competing, alternative models. This 
did not mean that such models were not challenged; such challenges required 
documents as well, accounting for the large number of forged charters known from 

across Medieval Europe. 

The Llyfr Iorwerth is further problematic in that it was written in the thirteenth 
century at a time far distant from the events it purports to describe. It purported to be a 

copy of the lost law code of Hywel Dda which was allegedly written in the tenth 

century; accordingly, it has been used as though it describes conditions from over half 

a millennium earlier. This is difficult to sustain, but it has been used extensively in 
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medieval history and archaeology, largely through the work of Professor GRJ Jones 

(eg Jones 1953; 1961; 1975; 1976; 1985). He has used the Llyfr Iorwerth to produce 

an elaborate model of landscape organisation in the first millennium AD which has 

been widely adopted. His model, the multiple estate, suggests that the landscape of 

early medieval Wales was divided into estates which covered a broad range of 

environmental niches. On the basis of the divisions of the Llyfr Iorwerth, Jones 

suggests that they reveal a deliberate attempt to provide a mixture of pasture, arable 
and rough country for each estate. 

It is more reasonable to suggest that this was not a deliberate attempt to provide a full 

range of resources for each estate, but rather a reflection of the Welsh landscape. 
Large estates would naturally cover all conditions since the varying conditions are 
found in close proximity, as they are in Scotland. It would be more difficult to create 
estates that had only one set of resources in such landscapes. In addition, the point 
made above, that these laws do not create conditions but describe, within the 
limitations of the purposes of the jurist, pre-existing conditions, Jones' multiple 
estates may be no more than the result of several generations of shifting patterns of 
power. The later feudal landscape was never particularly cohesive, but it rapidly 
became chaotic as feudal lords built up their power; villages could easily become 
divided between several, competing feudal overlords. 

Having discussed the problems associated with the Crith Gablach and the Llyfr 
Iorwerth, it is now possible to discuss the contents of the documents. The Crith 
Gablach (Binchy 1941; MacNeill 1923) is a law of status, setting out the grades of 
society and the signifiers of that status, with the advantage that, in the opinion of 
Bannerman, it originated in Ulidia and thus can be seen as directly relevant at least to 
the Dal Riata. Bannerman would argue further a direct relationship between the laws 

such as the Crith Gablach and Scottish society in the medieval period (Bannerman 
1988). Particular equivalencies made by Bannerman include ri as laird, toisech as 
thane, ruiri as lord, mormaer as earl and ruffrech as king (Bannerman 1988,4). If this 
is accepted, then the Crith Gablach is of direct relevance to the society of the Dä1 
Riata even after they became a part of the Scottish socio-political scene. 

The Crith Gablach is by no means the only law of status; other status laws include the 
Uraicecht Becc (MacNeill 1923), the Miadslechta (Ancient Laws of Ireland, iv) and 
the unnamed dire-text (Thurneysen 1921). There are contradictions between the 
different codes, each having different opinions on the number and names of the 
divisions of rank (Kelly 1988). This underlines the problems of using the laws, 
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because the differences can be ascribed to different authors, different times of writing 

and different locations within Ireland. `However, all agree on two fundamental 

divisions within society. The first is between nemed [privileged] and those who were 

not privileged: kings, nobles, clerics (druids) and poets were nemed while all farmers 

were not (Kelly 1988,9). The other division was between söer [free] and doer 

[unfree]. 

4.2 SOCIAL STRUCTURE IN CELTIC BRITAIN IN THE FIRST 
MILLENNIUM AD 

4.2.1 Kings 

The institution of the king was very different to that of feudal Europe at the end of the 
first millennium AD and the early second millennium AD. The Irish sources regarding 
the ri show that, even before Christianity, the role of the ri was sacral in part at' least. 

The ri may have been considered as wedded to the land and the Math, according to a 
tradition recorded by Giraldus Cambrensis, formalised in a ritual whereby the ri was 

married to a white mare which was then slaughtered and eaten (Byrne 1973,17). 

There was an intricate network of taboo, called geisi, associated with the ri in terms of 

places and actions that were forbidden at certain times (Dillon 1951), again 
demonstrating the role of time in ordering the structures of society. Interestingly, for a 

ri to touch a spade was often considered gels, with §40 of the CrIth Gablach stating 
that to touch a mallet, an axe or a spade reduced the honour-price of a ri to that of a 

commoner; this is presumably because of the sociological importance of the removal 
from basic food-provision and labour of the nobility. 

The fertility of the soil was considered by tradition to be the result of the relationship 
between the ri and the land. If the crops failed, then it was considered to be the fault 

of the ri, who could be sacrificed in order to improve conditions. Similarly, defeat in 

battle could have the same result, while it was geis for a ri to have a physical 
imperfection. Congal Cäech, a seventh century king of the Dal nAraide and of Ulidia 

who also held the kingship of Tara for a time, is recorded in the Bech Bretha, the Irish 

law of bees, as having lost the Tara kingship after having been blinded in one eye by a 
bee-sting (Charles-Edwards & Kelly 1983,69). However, the reality of this deposition 

may be somewhat more complex. One possible explanation is that the injury was used 

as an excuse to depose Congal by his rivals for the Tara kingship; he remained king of 
Ulster until his death at the battle of Mag Rath (Kelly 1988,19). Alternatively, since 
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the epithet Cäech attached to Congal means one-eyed (Charles-Edwards & Kelly 

1983, op cit), the use of Congal as an example in Bech Bretha may be a piece of post 
facto rationalisation by a later jurist, the injury not having been an issue at the time of 
Congal's deposition. 

In feudal society, there was a major change in the perception of the sacral nature of 
the kingship. Kings were now the Lord's Anointed, following the Old Testament 

practices exemplified by King David, but the relationship was one entirely between 

the king and God. In essence, in pre-feudal societies, the king was the representative 
of the population in relations with the supernatural, while in feudal society, the king 

was the selected representative of God in relations with the human population. This 

was the source of the conflict between the papacy and secular powers, especially the 
Holy Roman Empire, in the early centuries of the second millennium AD, where the 

papacy struggled to gain acceptance of the idea that the Pope was more a 
representative of God than any king. The Church-Crown relationship was a reflexive 
creation of power; kings used the papal concept of the divine authority of kingship in 

order to maintain the familial hold on kingship, while the papacy used the relationship 
between Church and king to establish their spiritual authority over rival claimants 
within Christianity and against royal pressure on their lands and authority. 

As the sociological changes associated with the institutions of feudalism occurred, it 

was no longer possible for a king to be deposed because of crop failures or any other 
symbol of waning power, while the relationship between the king and the population 
was no longer even a pretence of a reciprocal contract. The best illustration' of the 

contract and the importance of time and place in pre-feudal kingship is the Irish story 
Togail Bruidne Da Derga [The Destruction of Da Derga's Hostel] (Dillon 1948; 
Gantz 1981). The story is the tragedy of a mythical king of Tara, Conaire Mar who 
was said to have been fathered by a spirit and who was given the kingship of Tara by 

the spirits so long as he kept nine geisi: "You are not to go righthandwise round 
Temuir [Tara] and lefthandwise round Brega. You are not to hunt the wild beasts of 
Cernae. You are not to venture out of Temuir every ninth night. You are not to pass 
the night in a house where the firelight may be seen from within or without after 
sunset. Three Deirgs are not to precede you into the house of Deirg. No plunder is to 
be taken in your reign. A company, of one man or one woman is not to enter your 
house after sunset. You are not to interfere in a quarrel between two of your 

servants. " (Gantz 1981,66). Conaire Mar has a good reign until he makes an unjust 
judgement, condemning a group of brigands to hang but excepting his foster-brothers; 
this is an injustice as his foster-brothers should have hanged as well. From this point, 
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despite all his good intentions, all nine of his geisi are broken, largely inadvertently. 

He is then killed in an attack by brigands on Da Derga's hostel. This story epitomises 
the perception of kingship: the structure echoes Greek tragedy with hints of an 
incestuous relationship behind Conaire's birth and the good man brought to 
destruction by fate that conspires against him; the geisi involve times and places when 

particular actions are forbidden the king, having no rational meaning, being an 
expression of the importance of time and place in the workings of life. 

Finally, in the section of the story recording Conaire's death, his warrior Macc Cecht 
(who has been on a supernatural search across Ireland for liquid to quench Conaire's 

magically-induced thirst) sees two men beheading Conaire: "When Macc Cecht 

reached the third ridge from the house, he saw two men striking Conaire's head off' 
(Gantz 1981,104). This is a literary description which includes the drecht giallnae, 
the extra rampart of a rath due aflaith [lord] from the labour services of his doer-rath 
[unfree clients] (see 4.2.8). 

In addition to the change in the nature of the sacral element of kingship, another 
difference was that descent became more important; a king could only come from 

royal blood, a change in the common understanding of what a king was. The 
importance of descent was also true for the nobility: it was no longer the case that free 

men could become nobles from three generations of having the economic status of 
aristocracy, although wealth always found a way of gaining entry to the aristocracy. 
Entry now depended on being ennobled by gift of the king or by intermarriage; 

effectively, entry to the nobility was now not an automatic corollary of established 
wealth. The reason behind this societal change was presumably the desire for 

systematisation apparently inherent in most human societies, and also the sub- 
conscious desire to avoid conflicts. This is certainly the case with the question of the 

royal succession. In pre-feudal Ireland and Scotland, the kingship passed to whichever 
of the candidates had the greatest military strength. There was consequently great 
conflict at the end of a reign and also during a reign since maintenance of the kingship 
depended upon military strength and the defeat of all potential rivals. It was 
inevitable, then, that as political power began to extend the range over which it could 
be held, society would adapt to a system whereby only one family could claim the 
throne and thus conflict was reduced to a minimum. This would not contradict the 
interests of any of the nobility in that they could have no pretensions to the throne and 
neither could their rivals, while any desires for political infighting could be satisfied 
by supporting the counter-claims of the individuals able to be king. 
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This difference between feudal and pre-feudal conditions has caused considerable 
confusion amongst historians dealing with the first millennium AD. Expecting some 
coherence to royal succession, the chaotic descent-patterns caused by the greater 
access to royal status in pre-feudal Europe has led many historians to evolve elaborate 
systems of inheritance. Accordingly, the fact that son did not succeed father in the 

society of the Kievan Rus led to the production of a model of descent whereby brother 

succeeded brother in order of age until the end of the generation, when the son of the 

eldest brother would become the new king (Grekov 1959; H6tzsch 1966). This model 
supports the historical events only very occasionally and it has since been 
demonstrated that this was an accident of the politics of the time (Stokes 1976,68). In 
fact, the crown passed to whichever of the potential candidates was able best to 

support his claim. This was the pattern for the rest of Europe, and can easily be seen 
with the Visigoths in Spain in the seventh and eighth centuries AD. There was only 
one occasion when a son, having succeeded his father, was succeeded by his own son. 
It is thus strange that belief in the matrilineal descent of the Picts, based upon the 

regnal lists and a mythological story about the Picts reported by Bede, has survived so 
long (cf Smyth 1984). 

4.2.2 Relationships between kings and nobles . 

The basic model for society, in terms of the overall nature of society, in the first 

millennium AD follows that of Jackson's Heroic Society (Jackson 1969). According 
to this model, aristocratic society was divided into warrior bands led by kings. The 
band was held together by personal ties, the warriors given food, lodging and high 

status personal adornments by the king who in return was given loyalty to death. 
Support for this model can be found in classical texts on the Celts. Crumley quotes 
Athenaeus (Book VI, 249 B), himself quoting a lost work by Nicholas of Damascus, 

stating that the nobility of the Celtic tribe the Sotiani were bound by vows to die for 

their king and also to maintain the economic position of their own clients (Crumley 
1974,18). The two most important literary texts within this model of society are 
Beowulf, an Anglo-Saxon text telling the story of a Gepid warrior band in Sweden 
(Swanton 1978), and Y Gododdin, the Welsh-language story of British warriors 
probably from the Lothians (Jackson 1969). In the case of Beowulf, the eponymous 
hero is a warrior for the Gepid king despite his own origins as a member of the Getae. 
The story involves Beowulf's quest for vengeance against the killer of his lord, this 
being his duty. In the case of Y Gododdin, the story relates how the three hundred 

warriors received the bounty of their king for a year before riding to Catraeth to die in 
battle for him in return for his hospitality. There are numerous other tales that show 
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this element, including the Chanson de Roland, a later text of an incident in the 
Carolingian Empire, and the Battle of Maldon Bridge, detailing the fight to the death 

between Bryhtnoth Earl of Essex and Viking raiders. The importance of these two 

references is that they demonstrate the ideals of Heroic society in action, although 
these are all formalised and idealised images deliberately created to reinforce the ideas 

of duty and sacrifice. The Chanson de Roland (Sayers 1937) is the story of the death 

of Roland at Roncevalles against the Basques, while Maldon Bridge saw the death of 
all Bryhtnoth's huscarls in 991 AD (Scragg 1991). Both of these are real events 
unlike the mythical events of Beowulf and the semi-mythical events of Y Gododdin, 
but it is known that the reality of the death of Roland bore little resemblance to the 
Chanson de Roland. He was apparently killed in a skirmish with Basques, an incident 

short on glory and heroics but which was adapted to emphasise a particular point of 
view. 1 

This would suggest that archaeological evidence for royal settlement sites should be 

easy enough to find. Such a site would have halls large enough to accommodate large 

groups of warriors. Some sites are certainly capable of such remains; Edinburgh 
Castle, which may well have been Din Eidyn of the Gododdin, would be capable of 
holding such a retinue. Cadbury Castle in Somerset is another such site, while the 

recent excavations at Navan in Ulster have revealed a massive circular structure that 

may have been such a feasting hall. However, the fact that most sites datable to the 
first millennium AD do not appear to be of sufficient size is not a problem. The 
inference to be drawn from the literature of the period is that the retinues may well 
have had their own settlements, gathering at their lord's domicile for special feasts. 

Hence, in Fled Bricriu (Henderson 1899), although the heroes are all part of 
Conchobar's host, they all have their own fortresses from which they travel. Similarly, 
in Y Gododdin, the sense from the descriptions of the individual warriors is that each 
has travelled from their own strongholds. 

Thus, the relevance of the Heroic Society to the archaeological evidence is less that 
large halls should be expected on sites and more that the personal relationships at 

work had the effect of gathering members of the aristocracy at nodal points in the 
landscape at particular times. This combination of time and space on the distribution 

of the population in the landscape is very important to the understanding of society in 

this period. With a need for sections of the population to be at particular locations at 

particular times, the geographical extent of that society necessarily depended upon the 
level of communications and ease of travel. The greater the distance between 
individuals, the less binding the ties of society were. This was true of all levels of 
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society and must be kept in mind when considering the societies of the first 

millennium AD. 

Social relationships at the aristocratic- level of society were based upon a personal 

relationship. As with the later institution of feudalism, the relationship was a 

reciprocal arrangement whereby each received some benefit in return for some 
advantage. The follower could receive land or livestock, as under the Irish institution 

of tuarchrec (Ö Corrdin 1972; Mac Niocaill 1981), or it could be the provision of a 
lifestyle in the form of high-status jewellery and the right to attend prestigious feasts. 
In most cases, there seems to have been provision of both forms of gift. In return, the 

warrior was required to follow his lord into battle, to attack his enemies and fight to 

the death. There was also a convention that, as with the samurai of medieval Japan, a 
lord's death should be avenged by his warriors, although there is little actual evidence 
for this having occurred. 

This relationship thus required direct contact between lord and follower and the 

periodic meeting of individuals in order to maintain the relationship. Consequently, 

such a society was limited in its effectiveness by travel. Large units could be built up, 
but they entailed a great deal of autonomy in the constituent elements, such as the 

relations between the Carolingians and their Bavarian dukes. One of the major social 
changes to occur during the first millennium AD was that relationships became less 

personal and extended over greater distances. It is possible to argue that the difference 
between feudal and pre-feudal relations is that feudal relations were set by law and, 
once established, did not require the regular maintenance through personal contact of 
the older forms of social relations. Furthermore, a difference lies in that institutions 

such as the taurchrec were for a set period of time; feudal arrangements were for life 

and tied the two principals together (Charles-Edwards 1986). It is important to point 
out at this juncture that, in using the term "pre-feudal", it is not intended to equate to 
the Marxist use of the term which is based upon Engels' analysis of society. It is 

intended only to differentiate social institutions extant before the legal institution of 
feudalism was created. 

The position of the aristocracy was that of warriors at the head of society. There is 

good evidence in the literature and legal codes suggesting that warriors did not 

plough; this was exclusively the preserve of the non-nobles. In fact, an involvement in 

crop husbandry was often seen as a social signifier; in order to be noble, it was 

necessary for an individual to be beyond the level of ploughing as §40 of Crith 

Gablach demonstrates (see 3.3.1). The involvement of the nobility in agriculture 
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seems to have been confined to livestock; large herds were a necessary possession for 

a noble. The Crith Gablach, the seventh century Irish law of status (Binchy 1941; 
MacNeill 1923; Charles-Edwards 1986), uses the number of cattle as one of the 

signifiers of nobility. Possession of a certain number of beasts for three generations 
would go towards allowing an individual of mruigfher rank (the highest non-noble 
rank) to become noble, at least according to the Crith Gablach. Cattle formed the 
basis of the noble economy, according to the evidence of the ecclesiastical and legal 

sources and from the faunal remains on rath sites, and one of the major elements of 
the noble economy was the leasing of cattle under the taurchrec system. This system, 
at least according to the legal sources, allowed a noble to give cattle to another 
individual for a fixed return. The other agricultural element for the nobility also arose 
from the taurchrec, whereby a noble had a number of non-noble clients, both free and 
base, to whom he gave land, livestock, equipment or seed in return for food renders. 
According to the sources, the flaith received interest of one unit in twelve annually or 
its equivalent for a period of seven years (Ö Corräin 1972,43; Mac Niocaill 1981,7). 
In this way, an afire deso (the lowest noble' grade) would, for the investment of 91 

cattle (this includes cattle for his söer-rath [free] clients and the honour price of each 
of his base clients, payment of which was necessary under the system) receive 
replacement of his stock and various amounts of dairy, arable and meat produce 
(discussed in detail below). This was where the Irish nobility gained its food, 
demonstrating the remove at which they stood from the day-to-day production of 
food. Given the comments made in 4.2, the actual numbers should not be taken too 

seriously. The importance of the taurchrec is the way in which it underlines the 

economic interdependence of the different social classes in Irish society at this time 

and also the way in which it emphasises the distance of the nobility from the daily 

routines of agricultural production. What was true of Irish society, where the 
settlement sites of the elites were in close proximity to the agricultural land, is very 
likely to have been true of Scotland, where the settlements of the elites, though always 
near the fields, were in prominent but apparently isolated positions. 

One of the most fundamental shifts in perception which appeared with feudalism is 

that all land was now seen as emanating from someone's gift. Land was no longer 
held as possession by right; it had to have been given by someone. The act of giving 
land then created part of the contractual relationship. Before feudalism, land was a 
possession either by right of history or by right of conquest. Pre-feudal conditions 
survived in southern France in the Languedoc until the Albigensian crusade in the 
thirteenth century. Until this point, most lands were held allodially, in perpetuity and 
as a family inheritance, rather than feudally, as a benefice from a lord and until death. 
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It is clear from legal texts such as the thirteenth century Welsh law code the Llyfr 

Iorwerth that conditions in the first millennium AD in Wales more closely resembled 

allodial inheritance than feudal (see 4.2.3). 

4.2.3 Relations between nobles and farmers 

The essential basis for the relationship between the nobility and their non-noble 
peasantry, both free and unfree, was the taurchrec in Ireland (see 4.2.2). Under this 

system, a lord attracted clients for material rewards in return for loyalty, the status that 

accompanied clients (rank within noble society depended on the number of clients 

which a noble had), and a physical return on the investment of their goods. However, 

this relationship was limited contractually by time; the taurchrec was supposedly for a 

period of seven years. At the end of this period, the client could part company with his 
lord and suffer no loss. It must be emphasised that this is the position according to the 
legal texts, which may be an idealisation of the reality. The duration of the 

arrangement may have been very different, although the impression given by the texts 
is that the taurchrec was not intended as an exploitative arrangement. With the 

appearance of feudalism, the conditions changed. The contract was now for life unless 

either of the parties broke the clauses of the contract. Any transgression of the feudal 

contract, particularly by the subordinate, was treated very seriously, both legally and 
socially. A knight who failed to carry out his duties to his lord was considered an 
outcast. Inevitably, the reciprocity of the contract was more of a legal fiction than a 

reality and there was much less concern about the lord breaking the conditions; 
although considered an offence to society, the only redress available was in the feudal 

court run by the feudal lord. This generally meant that any such complaints went 
unheard. 

Relations between warriors and agriculturists depended in the main upon the legal 

status of the farmer. The free clients would owe annual rents and some duties of 
labour to a lord, carried out perhaps by their own dependants (Kelly 1988,33). With 

this free clientage, there was no loss of status, no submission to the flaith. 
Consequently, there was a fairly loose relationship between the principals, and it was 
possible for nobles to enter clientage relationships without damage to their status. 

The base clients, whose legal status was subsidiary to that of the noble, owed a greater 

range of dues to the lord. An annual food rent, called the bes, was due according to the 

status of the client and the size of the fief: a b6-aire would pay more than an 6c-aire 

in the bes. In addition, food renders (fosair or timthach) were due in fixed amounts, 
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supposedly consisting of bread, wheat, bacon, milk, butter, onions and candles (Kelly 

1988,30); the figures from the legal codes would provide the afire deso [lord of 

vassalry: ordinary lord] with 22 calves, 6 cows, 13 flitches of bacon, 6 pigs, 60 
`measures' of malt, 8 `measures' of wheat and various amounts of herbs. Dairy 

produce was also provided (Mac Niocaill 1981,7). This echoes evidence from Wales; 
in the Llyfr Iorwerth, the foods given as the requirements of the gwestfa [free food 

render] are bread (wheaten and oaten), butter, cheese, beef, pork, mutton, bacon and 
honey (M L Jones 1984,114). This gwestfa later could be commuted for a sum 
apportioned to a half for the bread, a quarter for the drinks and a quarter for all the 

animal produce. Again, the importance of this is less in the specific details than in the 

relationship between the noble and the peasant implied by the arrangement and the 
impression of the sorts of produce the jurist believed reasonable for a farmer to 

produce. 

Base clients were also required to provide cöe [winter hospitality] to his lord, a service 
that required the base client to provide a feast in the period between New Year's Day 

and Shrovetide sufficient for the lord's retinue (the size of which was determined by 

the lord's status). This institution apparently survived in both Ireland and Scotland 

well into the medieval period and possibly beyond (Kelly 1988,30). Furthermore, the 
base client owed labour services to the lord, the drecht giallnae. This term originally 
covered all the labour requirements of the base client, such as digging the lord's 

grave-mound in the event of his death, taking part in the meithel [reaping party] in the 
lord's fields and so forth, but became mostly associated in the archaeological literature 

with the construction of a rampart around his lord's. The nature of this rampart has 
been the subject of some debate as was discussed in Chapter 5: Byrne (1973,138) 

considers it a rampart, Graham (1950,69) considers it a four metre wide ditch, ten 
metres from the rampart of the rath. Whatever its form might, have been, it was a 
labour service required of the base clients and which emphasised both their 

subordination and the separation of the noble.. Finally, the base client owed military 
service to the lord. This consisted of fubae, a policing duty to hunt down wolves, 
pirates and horse-thieves, rubae, a patrolling duty covering the borders and strategic 
points such as promontories and mountain passes. There was also a duty of escort for 

a lord to public assembly, whereby the importance of a lord could be demonstrated by 
displaying the size of the retinue. It was required of a base client that he aid the lord in 

the prosecution of a blood feud, while Kelly suggests that a lord would use his base 

clients as troops under the command of the ri of the tuath on a slögad [hosting] (Kelly 
1988,31). 
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In return for this series of dues and services, the base client received the taurchrec 
[advance payment] (Mac Niocaill 1981,7). This was normally in the form of 
livestock, but could take the form of farming equipment, seed corn or even land, the 

amounts given being apparently regulated by the status of the recipient. This was 

presumably in order to ensure that a man did not take on obligations beyond his 

abilities to fulfil them, but may have been part of a jurist's idea of how the system 
should have operated. If the somaine, the interest on the original taurchrec, was fully 

paid over a seven year period, then the taurchrec would become the property of the 

client on the death of the lord (Kelly 1988,29). Presumably this was valid mainly for 

a taurchrec covering land. The final element, was that base clientage entailed a 
submission to the lord; it was not a relationship between equals. As a result, because 

the base client was nonetheless legally a freeman, the law codes required that the lord 

purchase the clients' honour-price, paying the client his honour-price value in goods, 
called the seoit taurchluideo [chattels of subjection]. The best explanation for this is 

that base clientship, with its element of submission, placed those concerned in a 
difficult liminal area of being freemen who resembled the unfree. Payment of the seoit 
taurchluideo would then rationalise the position in terms of the model of society 
accepted within the legal codes. However, it may be the case that this rationalisation 
was a `paper exercise' by the jurist to remove an anomaly, a rationalisation of which 
none of the individuals involved in the relationship would have been aware. 
Nonetheless, the general tenor of the literary sources of whatever form is that Irish 

society was very aware of grades of status and that such an anomalous position for the 
base client would have required some rationalisation. 

The unfree tenants, fuidir and bothach, owed whatever services the lord demanded 
throughout the year, and in this regard, they were no different to the later serfs of 
feudal Europe. It is very likely that they would live in close proximity to the noble's 
residence, a point of particular significance in view of the aims of this research. One 

reason for this proximity would relate to the maintenance and practice of power; when 
power in society depended upon the personal use and practice of that power and the 

observation of that practice by the powerless, then proximity was vital. Another 

reason concerns the practicalities of labour, drawing upon the work of Chisholm 
(1962) and Carlstein (1983): in circumstances where individuals come together 

regularly to work a piece of land, then it is more efficient for them to live in close 
proximity to one another. The effect is lessened the less regularly that the common 
activities occur, so it relates more particularly to the unfree than to the free. Finally, a 
further, frequently overlooked, reason for this proximity between the noble and the 

unfree is the expression of power through the display of retainers. In a society where 
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status was dependent upon the number of `clients' and other dependants a man had, 

one obvious way of expressing this was to have the most dependent living around the 

noble's residence. This can be glimpsed in the Llyfr Iorwerth, where the law stipulates 
that a certain number of the unfree vills must be in close proximity to the Ilys [court]. 

The fundamental point about the economic relations of this period is that they were 
embedded, a concept drawn from Marxism, and stated most coherently in 

anthropological terms by Karl Polanyi (Polanyi 1957; Polanyi 1968). What this means 
is that the economic relations within society were inextricably linked with social 
relations. The question of how this system worked has caused some degree of 
confusion within the historical approach. A paper frequently quoted in discussions of 
the society and economy of early medieval Britain and Ireland is that of Marilyn 
Gerriets (Gerriets 1983). In this paper, Dr. Gerriets has difficulty understanding how 

the system worked. Her problem lies in the fact that she is writing from a liberal, 
bourgeois perspective, one that is as coloured by ideology as any' Marxist approach: 
"Rationality and the desire to maximise material income seem to be universal traits" 
(Gerriets 1983,45). The point about an embedded economy is that the profit element, 
if such a concept is to be used, lies as much within the social advantages gained as 
with any economic advantage and maximising material, income is not a universal 
drive. This can again be seen in terms of Barrett's fields of discourse (Barrett 1987); 

the primary social figure may get a lesser economic advantage from the taurchrec 

system, but the relationship further maintains the social positions of the primary and 
subsidiary figures. 

Gerriets' analysis of society also makes the mistake of assuming that individual agents 
are able to decide between a full range of possible actions, shown in her comments on 
the restrictions on individual enterprise in Irish society: "Economic decisions... could 
not be made independently" (Gerriets 1983,44). The needs of social reproduction, the 

process of continuing a social system, confine the choices available into a relatively 
small band. As Mullings argues for modern urban society, people involved in political 
and social life are actors "making choices within a structure of constraints that then 

modify that structure" (Mullings 1987,30). There is no free agency, the ability to 

make a free choice without the constraints of convention or custom, and the very 
notion would have been surprising before the Enlightenment. Gerriets' approach is 

particularly anachronistic as she demonstrates with the comment "exchange within 
modern economies can be liberating" (Gerriets 1983,47); it is questionable whether 
many individuals in Europe during the first millennium AD would have recognised 
the need for liberation, let alone the possibility of achieving it. There is a lot of 
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evidence of freemen giving up their status in'return for grants of land (see 6.2.1.2.1 & 

6.2.1.2.2); by so doing, they accepted a situation that limited severely their capability 
for independent action. 

The end of the clan system, the destruction of runrig and the Highland rebellions are 

all of interest in this discussion of the embedded, socially-driven economy. This 
historical example from Scotland demonstrates the social issues from the perspective 
of a transition from an embedded economy to a modem capitalist economy. The clan 
system was based upon the provision of land in return for the provision of soldiers for 

a clan chief; during the eighteenth century, the Scottish aristocracy began to take part 
in the socially competitive environment of English and European courts. This required 
much greater amounts of money, which money had to come from the estates of the 

aristocracy. As a result, agricultural `improvements', from better drainage and 
equipment to large-scale sheep-farming, were introduced to maximise return. The 
Clearances inevitably followed, in part as people voluntarily left the land and in part 
as they were evicted (Hunter 1976); the Clearances were a complex series of 
economic changes. The social system of the start of the eighteenth century, inherited 
from the medieval period at least, collapsed during the nineteenth century as the 
taoiseach element of society largely left Scotland and all levels felt that the 

aristocracy no longer fulfilled their part of the social contract. This may well be the 

reason that the modern state, wherein there is no local rival to the authority of 
Westminster, finally took control in the Highlands. 

4.2.4 Relations amongst the farming population 

The most complete information available on the farming population comes from the 
Crith Gablach. It must be emphasised that the law code is specific to Ireland in the 

seventh century and that the caveats expressed in 4.2 be borne in mind. The model of 
society presented by the Crith Gablach is worthy of consideration because it gives a 
flavour of the relationships pertaining; however inaccurate the details of the legal code 
might be, the overall impression must have been acceptable to its particular audience 
and cannot have distorted relationships beyond recognition. The text divides society 
into a series of grades, both noble and base. The three main grades of farmers given 
are the mruigfher, a farmer of such status that his grandson could become noble; the 
b6-aire, apparently a substantial farmer analogous to the yeoman of England; and the 
6c-aire, apparently a farmer of lesser economic position. There has been much debate 

about the actual nature of these grades. MacLeod considered on linguistic grounds that 

the 6c-aire was a young man yet to inherit his portion of the fintiu. The 6c-aire is so- 
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called, according to the Crith Gablach §87-9, because "it is recent from the point of 

view of his having taken an estate in land" (MacLeod 1987,64). Charles-Edwards has 

disputed this with an analysis of Crith Gablach and other texts relating to status, 

namely the Bretha Crölige and the Bretha Dein Checht (Charles-Edwards 1986). He 

suggests that the major division in the freemen is between the bo-aire and the 6c-aire, 

other free but non-noble grades being divisions of these two, basic grades. His main 

evidence for this is that the possession qualifications for the mruigfher and the bd-aire 

are little different from one another, but much greater than those of the oc-aire and the 

aithech arathreba a deich who are similar to one another. If there is any reality in the 
divisions, then this seems most likely. All of these ranks were freemen, having the 

right to make legal contracts in their own right. It is difficult to know how real these 

grades were, and it is possible that debating the differences between a bd-aire and an 
6c-aire is akin to arguing about the numbers of angels able to dance on the head of a 
pin. Nonetheless, the text of the Crith Gablach suggests that there were recognisable 
differences within the farming population and it is likely that the jurists' divisions 

reflect a peasantry infinitely sub-divided in social and economic status. Perhaps the 
best model of the nature of the bo-aire and the 6c-aire is that the former was 
analogous to the laboureur of post-Medieval France and the latter to the metayer. 

The other important point to note is the position of ploughs in the lists of equipment 
required for the different grades. In the case of the aithech arathreba a deich ["vassal 

excelling other vassals in husbandry" according to MacNeill 1923] and the 6c-aire, 

the requirement is for a quarter share in a plough: "cethramthu arathair J. dam 7 soc 7 
brot 7 chennos 7 r" (Binchy 1941,5-6). In the same way, the b6-aire was expected by 

the law code to have a half-share in a mill (a substantial investment in time and 
expertise to construct, even for horizontal mills) and a half-share in a plough: leth n- 
arathair (Binchy 1941,6). It was only a man of the status of mruigfher, a free farmer 

capable of sustaining clients of his own and whose grandson could become an aire 
deso, that was considered capable of owning a plough and all the equipment on his 

own. It is for this reason that the various commentators who consider economic 
independence the measure of a free-man (Duignan 1944; Gerriets 1983; MacLeod 
1986; 1987) are wrong. They are mistakenly applying their perception of economic 
realities based upon capitalism and market economies to a situation in which these 

concepts are entirely anachronistic. It seems to have been the norm in Ireland for 
farmers to enter into joint husbandry arrangements, and this also appears to be true for 

Wales, according to the Llyfr Iorwerth. Indeed, the situation was common enough for 

the three undertakings that lead to sorrow to consist of "co ploughing, vying in feats of 

strength, a marriage alliance" (Kelly 1988,101). The meaning of this is that these are 
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the three most certain sources of dispute within society. This is important given the 

arguments of this thesis (6.6) of the importance of joint husbandry in bringing the 

population together into concentrations within the landscape. 

Below these ranks were the unfree and the slaves. The leading element of the unfree 
seems to have been the fuidir [tenant at will]. The fuidir had no legal standing and no 
inherent honour-price; the honour-price was calculated as a fraction of his lord's 
honour-price and in a case where a fuidir had been wronged, the case would be 
brought by the lord. The lord would receive the fine and the fuidir only getting 
restitution for the damage or loss (Kelly 1988,34). There was a variety of versions of 
the fuidir, from the ordinary grade, who could leave their lord if they left no debts and 
surrendered two-thirds of the proceeds of their husbandry, to the döerfuidir [base 
fuidir] who had no such right. The fuidir seems to have been a person without other 
means of social support: Kelly notes that two of the ten forms of fuidri mentioned in 
the Crith Gablach are described as the fuidir "who has retired from his paternal kin- 

groups" and the fuidir "who parts from his kin" (Kelly 1988,34). Other forms of 
fuidir include outcasts such as those saved from death in battle, criminals unable to 

pay their fines and ransomed by a noble, all of them people without support from a 
kin group. Again, the importance of this is less the detail of the forms of fuidri than 
the incidental information that the fuidri were not considered to be an homogeneous 

class but were all people without families of status to give them legal protection. 

Similar to the fuidir was the bothach. The bothach was essentially the same as the 
Anglo-Saxon bordar, living in a hut (called a both in Ireland) on the margins of 
society. There seems to have been little practical difference in the two grades, the 
Crith Gablach making connections between the doer- versions of both (Kelly 1988, 
35), and this is probably a distinction of greater importance to the compiler of the 
Crith Gablach than to any fuidir or bothach. Certainly, the important point about the 
bothach is that the grade was unfree and had no legal independence. 

Below the bothach was the sencleithe [serf, literally `ancient dwelling'] who was 
unfree but had been in such a position for three generations. This meant that the status 
had become permanent because of the power of historical precedent; the sencleithe 
had no right to leave the service of his lord and was tied to his tenancy. These three 

unfree grades all had to provide labour services to their lord, covering the same areas 
as the free clients but without set limits. This situation was mirrored in Wales, and 
evidence from the Historia Brittonum shows the importance of this for the distribution 

of the population across the landscape: "There was a wicked and tyrannical king 

99 



called Benlli... it was a rule with that tyrant that anyone who had not arrived at his 

fortress for work by sunrise should be killed' (Historia Brittonum cc 32-3, Morris 

1980). The point is that firstly, the lord's settlement acted as the focus for co-operative 

work and secondly that the settlements of those doing the work could only have been 

a short distance away. 

Like the fuidir and the bothach, the sencleithe had some degree of legal protection. 
The lord of any of these grades would have been responsible for any unwarranted 
actions on the part of his unfree client, while there was the hope of restitution in the 

court against any injury committed against the unfree by their lord. Slaves had no 

such protection. Slaves were an important part of the economy, carrying out many of 
the daily tasks of running the farms of the nobility. The mug [male slave] would have 
done most of the menial tasks on the farm, while the cumal [female slave] would work 
on the domestic side. The importance economically of the slaves is demonstrated by 

the fact that one of the units of currency used in Ireland in the first millennium AD 

was the cumal. 

The element given the most weight in studies of the relationships in society in Celtic 
Britain during the first millennium AD is the kin-group, the fine (Byrne 1973; 
Charles-Edwards 1972; Mac Niocaill 1972). This is something that can only be seen 
in the literary sources, and is an element particularly prone to the difficulties of 
separating real conditions from the idealisations of jurists. According to the legal 

sources, there were various levels of the fine, the most important of which was the 
derbfine [true kin], the four generation kin-group. Other versions were the gelfine 
[bright kin], the three generation kin-group and the iarfine [after kin], the five 

generation kin-group. In the case of the derbfine, the members were all the male 
descendants of a common ancestor down to the great-grandsons. The derbfine had a 
legal existence beyond that of any individual member. Most widely-known was the 

criminal responsibilities of the kin-group, an element found in Germanic law as well. 
The kin-group was responsible for overseeing the behaviour of the members and make 

restitution if one of their number defaulted on paying fines. They were also 

responsible for ensuring the attendance of erring members of their group at court. On 

the other hand, the kin-group was entitled to a share of the eraic [body-fine] if one of 
the derbfine was killed unlawfully and was expected to undertake a blood-feud against 
the culprit were the eraic to be unpaid. However, it is impossible to know what the 
blood-relationships might have been within a fine. Although the kin-group with its 

collective legal identity is an institution recorded across Europe in the later first 

millennium AD, there is no worthwhile evidence to show that it was really related to 
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kinship rather than association. Obviously, such kin-groups would end up largely 

related but this may not have been their origin. Indeed, the Lombards had an 
institution called the adifratio (Dopsch 1941,189) which consisted of groups of 
tenants formed into a corporate body to spread the burden of dues and services; it was 

not based upon blood (Dopsch 1941,183). This may be the way in which the kin- 

groups elsewhere in Europe began. 

One aspect of the derbfine which raises the question of the reality of the blood 

relationships is that the kin-group held an area of land as kin-land, the fintiu. Each 

adult male of the derbfine was responsible for the fintiu and any changes in the 

ownership of portions of thefintiu had to be acceptable to all members of the derbfine. 

At this level, this may well have had more relevance to the aire grade, the nobility, 
who had land to give as fiefs, than to the freemen. Certainly, there is more mention of 
clientage land than of fintiu in the available source material (Edwards 1990) and it has 
been argued that the importance of the kin-group was in decline at this period. Perhaps 
it is better to assume that the kin-group had more importance at the level of the aire; 
at the level of the freeman, the importance of the kin-group must have related more to 
the judicial elements than to the economic. The derbfine was the statement of who, 
socially, a man was; people were defined by status and, as with so many things, this 

was largely determined by historical precedent, ie the status of the common ancestor. 
The same effect can be seen with the decline in status from the fuidir to the sencleithe 
when afuidir was the third generation with that status. As mentioned above, afuidir 
was someone cut off for various reasons from the support of a kin-group, so it can be 

argued that the importance of the derbfine was in terms of locating individuals within 
the structure of society. 

In Wales, there are two different phases of tenure. The first was the surviving 
Romano-British system that shows through in pre-Norman charters from Llandaff, 
Llancarfan and Llandeilo Fawr. Roman concepts of land transfer were used with a 

continuing central monopoly on charters until about 720. Tenurial rights also show 
Roman origins, such as measures to reserve tenancy on a share of the profit in 

perpetuity to the third or fourth parties (Davies 1979,159). 

The second form of tenure resembles very closely that of the Irish tenurial patterns 
discussed by the Crith Gablach, and it might be possible to argue that this reveals a 

certain common practice across Celtic Britain, and thus makes the Irish material 
applicable to Scotland in the first millennium AD. It might also be argued that the 

similarities reflect instead a knowledge of one another's legal works. At the time of 
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the Anglo-Norman invasion, the system apparently operant was very different to that 

of the Roman model (G RJ Jones 1953,55). Land, according to texts such as the 

thirteenth century Llyfr Iorwerth, was divided between ̀ tribes' with the head of every 

constituent family in each clan holding a conditional proprietorship over some portion 

of its property. His own portion would be a tyddyn [cottage] with about an acre of land 

for a garden and a winter stockyard. He would also have an area of fir priod 
[appropriated land] of five to ten acres of arable land and a smaller area of meadow. 
The rest of the arable was divided into tir gwasgar, scattered strips of land 
intermingled in rhandiroedd [sharelands] between the rest of the tribe. Beyond the 

arable and the meadows lay the cyttir [commonland] of rough pasture, divided for 

grazing rights according to the size of the individual's tir priod. Livestock was taken 

out to seasonal pasturing where the shepherds or cowherds used hafodau [sheiling 
huts]. 

This localised system existed within a larger division of land. Described so far has 
been the holding, supposedly 64 acres, according to the Llyfr lorwerth. The basic unit 

was the homestead (G RJ Jones 1976,15) at four acres. The rhandirod [shareland] 

comprised four homesteads, thus sixteen acres, while four sharelands made up the 
holding. Beyond this, the unit of the vill was four holdings, four vills made up a 

maenol [multiple estate], and thus comprised 1024 acres, and a cwmwd was 50 vills; a 
cwmwd was thus half a hundred. It must be emphasised that this system, with its 

progression in fours is obviously artificial, and the unit sizes would depend upon local 

conditions, if indeed these units had any objective reality. 

The cwmwd was divided amongst free notables and officials, with six maenolion 
going to the uchelwyr [free notables] and one each to the chancellor and the maer 
[reeve]. The remaining four maenolion were set aside for bondmen specifically. This 

suggests that bondmen must have been the most substantial element in Welsh society 
since, apart from these four maenolion, the other twelve would have been farmed by 
bondmen under the uchelwyr and officials; it must have seemed acceptable to the 

writer of the Llyfr Iorwerth that so many of the maenolion being farmed by bondmen. 
Consequently, the traditional view of isolated rural settlement in early Wales may be 

wrong; it is likely that the labour services due would produce a clustering of 
settlement around the llys [court] (G RJ Jones 1953,72; 1961,176). At Aberffraw, 
the royal llys and the maerdref [reeves's vill] have the remains of seven dependent 

vills in close proximity (Jones 1975,10). 
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The final division was entirely political. Both kingdoms and hundreds were divided 
into two portions either side of a prominent landmark and named accordingly, such as 
Is-Coed and Llwch-Coed (Below-Conwy and Above-Conwy), with the 

administrational centre in the former half. The capital of the hundred of Mechain, 

called Llys, was situated in Mechain Is-Coed (G RJ Jones 1975,10). 

In Scotland, as was discussed earlier in the chapter, there is very little direct evidence 
for social relations of the sort contained in the Llyfr Iorwerth or the Crith Gablach. 
The Senchusfer nAlban and the Book of Deer give a certain amount of information, 
but there is little of substance until the Medieval period. In these later land divisions, 

the `house' was the basic unit of administrational division, being the settlement of a 
single family. The houses were grouped into a baffle [township] which was organised 
along the lines of the runrig system known from eighteenth century Scotland and the 
contemporary Irish rundale system. The land was held by the head of the baffle, the 
tacksman, while all of it was portioned out amongst the various families in the baffle in 

an infield-outfield system, with all the land farmed in common. There seems to have 
been annual or at least regular re-apportionment of the particular plots to allow each 
person use of the better soils. For the purposes of taxation, food renders and military 
requirements, the bailean were grouped into davachs in the eastern Pictish areas 
(McKerral 1950,55), equivalent to the baile-biatach of medieval Ireland that was also 
probably operant within Dal Riata. These baile-biatach are so-named because they 
were townships that provided food rent (Kelly 1988,30). 

4.3 THE HISTORICAL EVIDENCE FOR SOCIETY IN THE FIRST 
MILLENNIUM AD 

The necessary first step in assessing the nature of societies of the first millennium AD 
is to look at the history of the period, locating the research subject within its historical 
framework. This review must include the historical evidence available from Wales 

and Ireland because the documentary resources available for the history of these 

nations is much more complete than that for Scotland. Indeed, much of the evidence 
for events in Scotland is drawn from the Irish texts, as for example the Annals of 
Ulster and the Annals of Tigernach. Naturally, the other factor in assessing the extent 
of the literary evidence for Scotland and Ireland in the first millennium AD is the date, 
later periods being better represented by documents. Southern Britain is fortunate to 
have records of events from the start of the first millennium AD because of the Roman 
invasion in 43 AD. However, Scotland and Ireland lack, to a large extent, this 

resource. Scotland is mentioned intermittently in Roman records from the point of 
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view of campaigns such as the Agricolan or the later Severan. Unfortunately, little of 
this literature is of benefit to understanding the societies encountered by the Romans 

as they occupied southern Scotland. Figures such as Calgacus remain shadowy, 

unconnected to any objective evidence, and a case could be made that Calgacus and 
the battle of Mons Graupius were ciphers to allow Tacitus make the most effective 

account of the Roman conquest. Ireland is virtually ignored in the documents which 
have survived. For the later part of the millennium, as Christianity spread across 
Britain, the position was reversed for a time. In Ireland, monks wrote annals and 
hagiographies, many of which have survived. They also recorded the old myths and 
legends, occasionally with a Christian gloss, ̀ but often virtually as they heard them 
from the pre-Christian past. In Scotland, the source material is very much poorer until 
the medieval period proper, during the second millennium AD. 

4.3.1 Roman Times 

The first Roman invasion of Britain, by Julius Caesar in the years 55 and 54 BC, had 

little effect upon northern Britain, being largely confined to south-east England. 
Emperor Claudius returned in 43 AD with a more substantial invasion, this time with 
the intention of occupying rather than merely extracting tribute. During the reign of 
Vespasian, perhaps in 68 AD, Wales was conquered following a long campaign, as 
were the Brigantes in north-west England. An advance was made into southern 
Scotland under Agricola in 79 AD. The defeat of Calgacus at Mons Graupius is the 

story given by Tacitus concerning the Roman defeat of the Caledonii, bringing a 
Roman military presence to the Scottish Highlands by 86 AD. The Romans then 

withdrew the frontier to Brigantian territory, leaving a series of forts in southern 
Scotland, based around the lynch-pin of Trimontium (Newstead), in the territory of the 
Selgovae. In the reign of Antoninus Pius, there was a re-advance into Scotland to 

provide the new emperor with a triumph and the Antonine Wall was built across the 
Forth-Clyde ithsmus. This survived until 154 or 155 AD, when the troops were 
largely withdrawn to Hadrian's Wall because of a serious revolt amongst the 
Brigantes, although there was a brief re-occupation in 159-163 AD. 

In the third century AD, centralised authority within the Empire as a whole began to 

erode with a messy sequence of assassinations and usurpations with attendant civil 
wars. This allowed raiders from beyond the frontiers to become much more effective 
and by the end of the third century AD raiders identified by the Romans as Picti were 

causing widespread damage within the northern province. After the death of 
Constantine in 337 AD, a further series of imperial adventures led to the depletion of 

104 



the Roman garrison and a whole series of successful raids by barbarian tribes from 

360 AD. This culminated in the Barbarian Conspiracy of 367 AD, when the Picti, the 
Scotti, the Attacotti and the Saxons combined in an assault on Roman Britain that saw 
the destruction of much of the imperial defences, the death of the Count of the Saxon 
Shore and the immobilisation of the Duke of the Britons in a siege. The situation was 

restored by Theodosius, but the attempt by Magnus Maximus to become Western 
Emperor in 383 again left the garrison depleted, allowing further raids. An attempt by 
General Stilicho in 396, to re-organise the defences failed, and c 410, Emperor 
Honorius may have told the Britons to look to their own defence in reply to a letter 
demanding assistance, providing the conventional date for the end of Roman Britain. 
The truth of this is uncertain, but by c 410 Britain was not a province of Rome. 

There is little information available from Roman Britain about the Celtic peoples of 
the north; Ptolemy's map remains one of the chief sources for the tribal groups. Some 

of the names are certainly correct; continuity of name can be seen with a group such 
as the Votadini who in the post-Roman period, formed a kingdom called Gododdin. 
Others may well have disappeared during the Roman occupation: the Selgovae seem 
to have been under much closer supervision by the Romans than the Votadini (Hanson 
& Maxwell 1983,, 6), - and it is likely that the social groupings which comprised the 
Selgovae tribe were dissolved by Roman pressure. Certainly, there is no post-Roman 
descendant like Gododdin. Beyond the Forth-Clyde isthmus, Ptolemy's tribal names 
must be considered less reliable. Much has been made of similarities of name between 
Scottish and English tribes, as for instance the Cornovii of Shropshire and the 
Cornavii of Caithness or the Dumnonii of south-west England and the Damnonii of 
Central Scotland (cf Hanson & Maxwell 1983,3); however, it is possible that Ptolemy 

was applying tribal names known from the south to groups in the north for which he 
had no name. 'Roman contact with Caithness was extremely limited, so it is arguable 
that Ptolemy could not have known what the tribal name in that area might be. 
Accordingly, since it is not known how reliable Ptolemy's names are beyond the area 
of Roman control it is difficult to agree wholeheartedly with the idea that the Celtic 

element in Scotland in the pre-Roman Iron Age was a recent occurrence: "... it is 

probable that on the eve of the invasion the inhabitants were only partly Celtic, the 
Brittonic-speaking element in the population having been quite recently superimposed 
upon peoples using a non-Indo-European language" (Hanson & Maxwell 1983,3-4). 
The linguistic evidence, despite a handful of apparently non-Celtic placenames, is just 

not in existence. The level of reliability of Roman accounts of Celtic names should be 

considered in light of the location of the Belgae given by Ptolemy; instead of being 
located in eastern England near the Continent, they were located near Bath in the 
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west. This seems unlikely for a group who were supposedly recent immigrants from 

mainland Europe. Nor does it seem likely that there could have been any real 
connection between the Dumnonii and the Damnonii because of the great distance 
between them; since four of the five tribes who sent legations to Caesar in 54 BC had 
disappeared by 43 AD, it can be assumed that either the Romans were not particularly 
accurate in recording tribal names or that the tribes formed and re-formed according to 

political events. In either case, there is no reason to link the Dumnonii of Cornwall 

with the Damnonii of central and south-western Scotland. 

The population of pre-Roman Scotland was likely to have been Celtic as much as it 

was Celtic after the Roman period. Such terms are in many ways unhelpful, especially 
since Celtic is a linguistic term of little relevance to ethnicity or social organisation. 
The important point is that, irrespective of the language or languages spoken, social 
organisation would have been similar to other areas of Britain, and would thus have 

related to the classical ethnography of the continental Celts. Society would have been 
highly stratified, divided between free and unfree, between farmers and artisans, 
warriors and kings and secular and religious. Whether Jackson was correct to suggest 
that the Irish myths and legends form a window onto the Iron Age (Jackson 1963) is a 
moot point, but it is unlikely that a vastly different system would have operated before 

the coming of Rome. One other point of debate is the level of political organisation at 
the time of the invasion. Calgacus is taken, on the basis of Tacitus' account, to have 
been a war-leader rather than the king of the Caledonii, elected by his peers to co- 
ordinate the fight against Rome. Whether Tacitus knew much of substance about the 

organisation of the Highland tribes is open to question: he may have been taking ideas 
he had formed in the German campaign and applying them to Scotland. 
Unfortunately, there is no way of assessing the information Tacitus provides. It does 

seem reasonably likely, however, that political organisation was organised on a more 
local basis in the Highlands than was the case elsewhere in Scotland, such as the 
Votadini in the south-east. 

4.3.2 Southeast Scotland 

In the aftermath of the fall of Rome and the departure of Roman legions, a number of 
Celtic kingdoms were established across Britain. In the Highland Zone of Roman 
Britain, one of the more significant kingdoms was Gododdin in south-east Scotland 

and north-east England (Wainwright 1955,4). This kingdom can be assumed to be 

related to the territory of the Votadini on linguistic grounds. The Votadini seem to 
have maintained friendly relations with the Romans throughout the occupation, 
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demonstrated by the apparent continuation of settlement at Traprain Law from the 

pre-Roman Iron Age into the fourth century AD and the relatively small number of 
Roman military installations in their territory (Hanson & Maxwell 1983,6). Other 

centres in this kingdom seem to have been Dunbar (Dynbaer) and Edinburgh (Din 

Eidyn). It is also probable that the area around Stirling was part of the world of the 
Gododdin, forming the sub-kingdom of Manau (Jackson 1969,72-3). It is unfortunate 
that there is no real information available about the level of political organisation of 
the Votadini 'in the pre-Roman Iron Age and Roman period because this limits 

understanding of the extent to which political power developed after the Roman 

period. By the period of the Gododdin, political organisation was possible across 

relatively large geographical areas in south-eastern Scotland, probably effected 
through personal relationships between ruiri and ri. If the Votadini had this level of 
organisation at the start of the first millennium AD, then they would have been 

approaching the organisation of the tribes of south-east England. 

The kingdom of Gododdin was not to survive the upheavals of the Volkserwanderung 

and it had disappeared by the middle of the seventh century. The Welsh epic poem Y 

Gododdin apparently recorded the destruction of the kingdom in its lament of the 
deaths of 300 Gododdin warriors in a battle against 10 000 Saxons. The poem 

suggests that the Gododdin were organised in terms familiar to other epic poems from 

other societies, a ranked society based on personal relationships. The king had a 

retinue of warriors, not all from the tribe, who gave him loyalty in return for riches 

and feasting. This social organisation of the elite is discussed further in 3.3.2. 

The Battle of Catraeth, the battle at the basis of Y Gododdin; is thought to have 

occurred around Catterick between 586 and 605 (Jackson 1969,83), and seems to 
have been the effective end of Gododdin, and if there is any truth in the story of Y 

Gododdin it is probable that the Battle of Catraeth marked the end of the power of the 
Votadini/Gododdin. There is a record of the capture of Din Eidyn in 638 (Jackson 

1969,10; Jackson 1959, '35), possibly indicating the final absorption of Gododdin 

after Catraeth. However, there is no mention in the sources of the defeated side in 638 

so there is no evidence to determine whether the kingdom was still extant at this point. 
Nonetheless, by 640 AD at the latest, Anglian domination had extended as far as the 
Forth in the East. 
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4.3.3 Southwest Scotland 

Little is known historically of developments in the south-west of Scotland after the 

end of the Roman occupation. There are a few brief mentions of a kingdom known as 
Rheged. In the early Taliesin poems, addressed to Urien of Rheged and dated by 

Jackson to the latter part of the sixth century (Jackson 1969,10), Urien was described 

as the Lord of Catraeth suggesting that Rheged was the post-Roman kingdom of a 
Brigantian kingdom centred on Carlisle (Smyth 1984,21). Rheged was a powerful 
kingdom in northern England under Urien, but after his murder the kingdom seems to 
have declined rapidly in the face of Anglian expansion. Rheged was extant to the 

extent of providing a wife for Oswiu of Bernicia (643-71) but had certainly been 

absorbed by Bernicia by the end of seventh century, possibly as a result of this 

marriage; furthermore, the British kingdom of Strathclyde had lost contact with events 
in Wales by the mid-seventh century (Duncan 1975,65) suggesting that Rheged had 

already been absorbed. However, it has been suggested that Rheged was finally 

conquered by Ecgfrith (c 670-685), based on material in the Life of St. Wilfrid by 

Eddius Stephanus (Smyth 1984,24). Little can be said about the social organisation of 
Rheged because of the paucity of information available. However, the fact that 
Talieisin addressed poems to Urien as a lord who would provide rewards for doing so 
does suggest that Rheged can be considered as having a similar social organisation as 
evident in Y Gododdin. 

4.3.4 Strathclyde . 

The kingdom of Strathclyde was probably a successor to the kingdom of the 
Damnonii (Duncan 1975,14) which during its history managed under Owain (c 916- 
937) to extend to what had been Rheged (Duncan 1975,93), although Ptolemy's co- 
ordinates for the peoples and places of Celtic Scotland in the first century AD suggest 
that the Damnonii occupied most of what was to become the 20th century Strathclyde 
down into northern Galloway and up into Stirlingshire (Hanson & Maxwell 1983,4). 
The post-Roman kingdom of Strathclyde seems to have been largely confined to the 
Clyde valley and northern Ayrshire, centred on the fort of Alt Clut [Dumbarton 
Castle]. It is possible that the kingdom of Strathclyde extended into Argyll before the 

coming of Dal Riata, but there is no evidence of who occupied this area before the 

establishment of the new kingdom. Certainly, if the suggestion that the Damnonii 

extended into Stirlingshire is correct, the post-Roman political situation saw this part 

of Scotland move to the orbit of the Votadini/Gododdin as Manau of Gododdin 
(Jackson 1969). 
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It has been suggested (Smyth 1984,63-5) that during the seventh century the kingdom 

of Strathclyde held dominion over southern Pictland even to the extent of providing a 
king by the name of Bridei son of Bili, and possibly even three kings (Garnait, Bridei 

and Talorg) before him. Further, in the period 750-2, Teudubr of Strathclyde was 
described as being overlord of the Picts. The extension of Strathclyde southwards into 
Rheged under Owain in the tenth century was achieved with the aid of the Dä1 Riata 

who had by this time become the overlords of Strathclyde. 

Strathclyde was under constant pressure from the Anglians, Scots and Picts 

throughout the post-Roman period. Despite this, the kingdom survived and was able 
to beat off most aggressors. Although Alt Clut was sacked in 870 by a Norse army 
from Dublin ý under Ivar the Boneless and Olaf the White, the British kingdom of 
Strathclyde was able to defend itself and to inflict defeats upon even the Dä1 Riata, 
their eventual overlords. The disastrous reign of Domnall Brecc of the Dal Riata was 
ended in 642 by Owain of Strathclyde at Strathcarron and may have given Owain 

control over the kingdom of Manau. Pressure on Strathclyde by the Anglians was 
brought to an end in 756 with the British victory at Mugdock, north of Glasgow 
(Duncan 1975,66). With victories such as these, Strathclyde remained the longest 
lived of the British kingdoms, surviving until at least the death of Owain the Bald in 
the early eleventh century (Duncan 1975,98) and disappearing by 1034 when Duncan 
I became King of Scots. He had been named King of Strathclyde before this point 
much in the same way that the current crown prince of England is named Prince of 
Wales. The martial achievements of Strathclyde indicate that social organisation must 
have developed to a considerable extent, allowing armies of some strength to be put 
into the field and campaigns undertaken. This hints at a social structure beyond the 
level of Heroic society, where the power of the king did not rely entirely on his own 
personal relationships but was able to call on the loyalty of those who were loyal to 
his own sworn men. 

4.3.5 Western Scotland 

The Scots came to -Scotland from Ireland, at least according to traditional history 
(Wainwright 1955,5; Jackson 1969,10; Duncan 1975,41), originating in Co Antrim. 
The traditional version of events, which is by no means accurate, is that Irish warriors 
crossed from Antrim to Argyll sometime around 500 AD and established an outpost 
of their kingdom, Dal Riata. This spread across the Inner Hebrides and across Argyll 
to include Cowal and Kintyre. The origin legend speaks of Fergus Mör mac Eirc 
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crossing with three boat-loads of warriors in 500 AD with his sons Loam, Oengus and 
Gabrdn. The sons set up their own sub-kingdoms, named as the Cenel Loairn, the 
Cenel nOengusa and the Cenel nGabrd in; the Cenel nGabrd in later subdivided into 

two groups with the Cenel Comgaill. The Cenel Loairn occupied Lorn, leaving their 

name to posterity, as did the Cenel Comgaill in Cowal. The Cenel nGabrd in occupied 
Kintyre, while the Cenel nOengusa occupied Islay (Bannerman 1974,115). Historical 

evidence for the kingdom is relatively good: it is mentioned in sources from the sixth 
century onwards, while the Senchus Fer nAlban is an internal source dealing with the 
fiscal and military requirements of the cenela (Bannerman 1966). However, some care 
needs to be taken with the origin legend. 

There are a number of problems with this chronology. The main problem is that the 
date of 500 AD for the arrival of the Dä1 Riata in Scotland is questionable; there is no 
contemporary evidence for the settlement in the Annals and appears to be a tradition 
dating from the tenth century (Anderson & Anderson 1961,37). The attitude of 
historians is that the date has no demonstrable evidence in favour of it (Duncan 1975, 
42) while there is some fragmentary evidence of an Irish origin legend which had 
Cairpre Riata as the leader who went to Scotland ten generations before Fergus M6r 

mac Eirc (Duncan 1975,41), a legend which the Andersons took quite seriously 
(Anderson & Anderson 1961,36). Indeed, there may be reason to put the earliest 
settlement of the Scotti in Argyll as the fourth century (Smyth 1984,30). Bannerman 

argued that the Cenel Loairn and the Cenel nOengusa probably settled in Argyll 
before Fergus Mör mac Eirc crossed from Antrim (Bannerman 1974,122), while the 
Andersons argued that the Cenel Loairn were related more closely to the Airgialla of 
Ireland than they were to the other parts of the Dal Riata (Anderson & Anderson 
1961,37). It has also been argued that some of the metalwork of the Iron Age shows 
the appearance of Irish influence in two waves in the last two centuries BC and the 
first two centuries AD (Foster 1996,29), but as Foster notes the amount of material 
involved is too small to be significant, while there are significant dangers in relying 
on typology to demonstrate either dating or cultural influence. 

None of this should in any way be a surprise. There is no reason whatever to put 
credence in the dating provided by origin legends recorded many years after the 

events they purport to describe, especially since later copying of original records 
frequently added biases relating to contemporary political concerns. Furthermore, 

concerns about the veracity of this'legendary date have obscured a more fundamental 
issue: what was the relationship between this kingdom and the Ulster kingdom? The 

part of Antrim held by the Dal Riata in Ireland was a relatively small area and under 
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the overlordship of the Ulidian king, a position disputed between the kings of the D61 

Fiatach and the kings of the Dä1 nAraide (Bannerman 1974,3). It is difficult to see a 

minor power in Antrim becoming a major force in the politics of Scotland merely by 

crossing to Argyll. The Andersons argued that "It is hard to tell whether any tradition 

existed that the Dc l-Reti [Dal Riata] in Argyllshire had gone therefrom Antrim. The 

position of the Irish Dal-Reti, in a small territory entirely enclosed between the sea 

and the Cruithnian kingdom of Dal-nAridi [Dä1 nAraide] and Eilne, suggests rather 
that they had gone therefrom Britain" (Anderson & Anderson 1961,36). At the time 
the Irish records were written, the Argyll territories were already more important to 
the Dal Riata; the coming of the Scotti was probably a dynastic change within the Dä1 
Riata, perhaps with the earlier dynasty replaced by a king from the Antrim territories. 
It has been argued that the Dal Riata were asked to come across to western Scotland 
by the kings of Strathclyde as a buffer against the Picts (Mac Niocaill 1972,75); this 
seems unlikely since no explanation is offered for why the Dal Riata were invited 

rather than the Dal Fiatach or why Strathclyde might see the Dal Riata as a potential 
barrier to the Picts. A further problem with this explanation is that it would require 
Strathclyde to have control over Argyll before the settlement of the Dal Riata, for 

which there is no evidence at all. Ptolemy's map shows that Kintyre at least was the 
territory of the Epidii, translated as the horsefolk (Hanson & Maxwell 1983,25), a 
people indicated by Ptolemy as being distinct from the inhabitants of the Clyde 
Valley. 

The first appearance of Dal Riata as a major force in Scottish history dates to the reign 
of Aedän mac Gabhräin(574-606) who fought successful battles against the Miathi in 

the east c 583 AD, probably taking control of the Pictish kingdom of Fortrenn, and 
against the Orkneys in 580 AD (Anderson & Anderson 1961,41-5). The success of 
the kingdom was short-lived and scarcely survived Aedän's death, while Aeddn 
himself was defeated by the Northumbrians at Degsastan in 603 AD with great loss of 
life on both sides (HE I, 34). There is little mention of events relating to the Däl Riata 
in the reigns of the next two kings, Echoid Buide and Conall Cerr, although the claim 
to Fortrenn might have been maintained. The reign of Domnall Brecc (629-42) was a 
particular low point. Control over Irish Dal Riata was lost in 637 AD following 
Domnall's support for Congall Caech of the Dal nAraide against Domnall mac Aed of 
the Ui Neill at the battle of Mag Rath; this battle ended the arrangement between the 
Dä1 Riata and the Ui Neill which had been made at the Convention of Druim Cett. 
Domnall Brecc survived this battle with some difficulty only to die in 642 AD at the 
battle of Strathcarron against Owain of Strathclyde, possibly in a dispute over the 
territory of Manau (Anderson & Anderson 1961,49). The history of the Dä1 Riata 

III 



becomes unclear after this point, with sparse reference to battles and kings. However, 
by the reign of Cinäed mac Alpin (c. 843-858 AD), it would appear that Dal Riata was 
dominant in Scotland north of the Forth-Clyde valley. By this stage, there had already 
been considerable mixing of the dynasties of the separate Dal Riatan and Pictish 
kingdoms, and it becomes difficult to extricate the origins of the various kings. 

Certainly, though, it would appear that Cinäed was not the first to hold both kingships 

simultaneously (Smyth 1984,177) but that he was the first to be King of Scots. 

4.3.5 Northern Scotland 

The Picts are possibly the most famous of the peoples of the first millennium in 
Scotland. They are considered to have been active north of the Forth - Clyde valley 
and to have been sub-divided. Dio Cassius recorded them as having comprised two 

peoples, the Dicalidones and the Venturiones (Smyth 1984,43-4), while in the post- 
Roman period, they were divided geographically by the Mounth and politically into 

seven kingdoms: Circinn, Fotla, Fortrenn, Fib, Ce, Fidach and Cait. 

Because of the paucity of firm evidence for the Picts and the tales surrounding their 

origins and fate, much has been made of the ethnicity of the Picts. Bede recorded tales 

about a Scythian origin, while his statement about their lack of wives which they had 

to obtain from the Irish has underpinned all the discussion of the matrilineal descent 

of the Picts. The issue of matrilineal descent has been discussed extensively, with 
considered critiques of the notion published by the Andersons (Anderson & Anderson 
1961,62) and by Smyth (Smyth 1984). It is sufficient here to point out that the 

phenomenon of brothers succeeding in preference to sons is scarcely unique, being 

well-attested in the early history of the Kievan Rus (Grekov 1959; Hötzsch 1966; 
Stokes 1976), while there should be nothing surprising about the succession. Before 
the notion of divine involvement in the succession of kings became established 
(probably after Charlemagne's coronation on Christmas Day 804), the succession 
would have been taken by the person best placed to control the fighting forces of the 
kingdom. This would more often be a brother who was adult and experienced rather 
than a son who may have been untested and with little immediate support from the 

other warriors; it must be remembered that most successions occurred after death in 
battle, in which case the warrior best able to hold together the defeated group would 
probably be a brother rather than a son. 

Suggestions have been made that the Picts differed significantly in ethnic terms to the 

peoples around them, having perhaps a Celtic nobility ruling over a non-Celtic 
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population (cf Hanson & Maxwell 1983,3-4). There is little reason to believe this 

other than the problems which arise over the ogham inscriptions left by the Picts as 
their only written legacy. Some of the symbol stones bear ogham carvings which are 
indecipherable. Ogham was a form of writing invented in Ireland after conversion to 
Christianity and is normally found as inscriptions on gravestones; its use in Pictish 

contexts hints at the level of cultural contact between Ireland and Scotland during this 

period. Since the Pictish inscriptions have been described as being unintelligible (eg 
Duncan 1975,51), it has been suggested that the Pictish language had a sub-stratum of 
a non-Pictish language (Jackson 1955), suggested in its turn as evidence that the Picts 

were only Celtic as far as the aristocracy was concerned. The submerged language has 
been described as a Neolithic language, based upon the now-discredited idea that the 
Celts first arrived as Beaker Folk. These explanations are unnecessary: it is just as 
possible that the inscriptions were written in ignorance of the meaning of the alphabet, 
the form itself being the important element as an item of magic (Driscoll 1988,170); 

alternatively, it might simply be that the Pictish ogham symbols differ from the Irish. 
However, in a forthcoming article, Forsyth argues that the ogham inscriptions are not 
impenetrable and that most of the confusion arises from poor transcribing of the 
inscriptions; she has been able to decipher most and all have been in Old Irish (K 
Forsyth, pers comm). What does seem to be the case is that most personal names 
recorded as being Pictish were Celtic in different forms (Anderson & Anderson 1961, 
64-5). They suggest that the names bear evidence of the mixing of p-Celtic and q- 
Celtic forms which may show that at the time of the recording of these names Pictish 

was already in retreat as a language from the appearance of Irish. 

During the Roman period, the Picts were characterised as raiders; a mode of economic 
activity which continued in the post-Roman period with attacks upon the British 
kingdoms, upon the Anglian kingdom and upon the Scottic kingdom. Nonetheless, the 
Picts were also farmers, as settlement sites such as Easter Kinnear in Fife demonstrate 
(Driscoll 1989; Driscoll & Watkins 1990). There may have been a period, especially 
during the reign of Oswiu (641-70) and Ecgfrith (670-85) in Bernicia, when the Picts 

were under foreign domination. Talorgen son of Eanfrith (died 657) was imposed on 
the Picts by Oswiu (Smyth 1984,61-2), while Bridei son of Bili seems to have been 
imposed on the Picts by Owain of Strathclyde following the Pictish defeat in 672 by 
Ecgfrith (Smyth 1984,63-5). This was the lowest point of Pictish power until, as 
previously mentioned, they were completely absorbed by the reign of Cinäed mac 
Alpin who was named King of Scots and of Picts. There was a renaissance with 
Pictish kings able to exercise some form of overlordship over Dal Riata from 741 for 

most of the eighth century (Duncan 1975,54) although there was a two year period 
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when -Teudubr of Strathclyde was described as the overlord of the Picts. Despite 

centuries of fighting, the absorption of the Picts by the Scots seems to have been 

peaceful and was probably effected by intermarriage between the royal families. 

The final point about the ethnicity of the Picts is that the unity of the Picts in ethnic 
terms is a modern concept. The Romans used the term Picti to denote any person from 

beyond the Forth-Clyde valley and was a slang term rather than an ethnic one. The 

evidence provided by Ptolemy gives no indication of a single people and the Picts 

must be considered as any other people of this time, an amalgamation of different 

tribes into a larger unit. Confusion arises where this is ignored and the masking 
devices used to encourage cohesion such as origin legends are accepted at face value. 
All the ethnic questions are thus a blind-alley (cf Banks 1996a); the important point 
about the Picts is that they were able to influence areas beyond Pictland; they 

controlled Pictland itself despite the extent of the territory. 

4.3.6 Wales 

Wales differs from the other parts of Britain which retained Celtic languages in the 
face of Anglo-Saxon pressure in that it was the only such area to have been fully 

occupied by the Romans. Consequently, it is to be expected that social organisation 
would be somewhat different in post-Roman Wales than in Scotland and Ireland. 

By the third century AD, Wales had been incorporated into the Empire, with the 
Silures forming a civitas in south-east Wales and the Demetae possibly forming 

another in south-west Wales. The north and the midlands were still essentially 
military zones (Davies 1982,87). Imperial adventuring by Roman governors meant 
that the garrisons were depleted in the fourth century, leaving Wales open to raids 
from Ireland. This culminated in the settling of south-west Wales by the Deisi from 

the southern coast of Cashel (Mac Niocaill 1972,34) at around 400 AD. This 

settlement is demonstrated by literary sources with the Tairired na nDessi, place- 
names and the erection of a series of ogham. stones commemorating the dead (Davies 
1982,88); this latter body of evidence is problematic, however, since the distribution 

of the ogham stones scarcely correlates with the place-names, while the names are not 
necessarily Irish. It is possible that the ogham stones represent a spread of burial 
ideology across Wales and has nothing to do with changing populations. 

By the sixth century, four main kingdoms had emerged in Wales: Gwynedd (in the 
north-west based around Anglesey), Dyfed (in the south-east), Powys (in the north- 
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east) and Gwent (in the south-east). Of these kingdoms, Powys does not really appear 

as a named unit until quite late, while Gwent became known as Glywysing from the 

eighth century. In addition to these kingdoms, there were smaller kingdoms; extant in 

the sixth and seventh centuries were Gower and Ergyng (on the border with England 

and now part of Shropshire), while in the eighth and ninth centuries, the kingdoms of 
Ceredigion, Builth and Brycheiniog are mentioned in charters. Also apparent in 

charters were the sub-kingdoms of Rhos and Rhufoniog, caught between Gwynedd 

and Powys in the north; Dunoding on the coast south of Gwynedd; Meirionydd and 
Cynddylan running along the southern borders of Gwynedd and Powys respectively. 

Gwynedd was always the most powerful of the Welsh kingdoms, and was the first to 

appear in the literary sources with Gildas' notice of the death of Maelgwyn in 547 
AD. Gildas described him as the most powerful and feared of all the British kings, 

while Bede (writing somewhat later) was impressed by the ferocity of Maelgwyn's 
descendant Cadwallon in his wars with the Northumbrians (Davies 1982,92). 
Certainly, the Gwynedd rulers believed that they were the pre-eminent British kings, 

and the history of Wales in the period between the Romans and the Normans is largely 

one of their demonstrating this superiority. It is rather interesting that they had this 
belief, given that the kingdom was based around Anglesey, the centre of the Druids in 

the first century AD which was stormed by the Romans in 60 AD. It would suggest 
that there was some degree of historical awareness which continued through to the 

post-Roman period. 

Powys was absorbed by Gwynedd in 855 when Rhodri Mawr married the daughter of 
the king of Powys. Rhodri then took Ceredigion in 872. His epithet "Mawr" means 
great, and reflects his achievements despite his forced exile at the end of his reign. 
Rhodri's grandson, Hywel Dda, promulgator of the body of Welsh law which was 
used by the Welsh well into fifteenth century, through marriage became king of Dyfed 

as well as Gwynedd. The two kingdoms were still kept as separate entities, but the 
history of Wales became one essentially of the struggle between the Gwynedd and 
Dyfed branches of the one family. Eventually, in the eleventh century, Gruffydd ap 
Llywelyn of the Dyfed branch became king of Wales. This achievement was not to 
last; Gruffydd had to swear fealty to Edward the Confessor of England in 1056, 
leaving him open to Norman pressure after 1066. 

Wales suffered as much as any part of Britain from the depredations of the Vikings in 

the ninth and tenth centuries. However, largely protected from the North Sea, the main 
danger came from the Vikings who had settled in Ireland, based around Dublin. There 
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was some . degree of settlement along the south coasts of Wales by Scandinavian 

settlers, reflected in place-names (Loyn 1976), while there is an implication in the 
Annales Cambriae that Gruffydd ap Llywelyn gained control over Scandinavians who 
were living in north Wales (Davies 1982,52). There appears to have been little in the 

way of formal settlement by the Vikings and contact with Wales was largely in terms 

of raiding. 

4.3.7Ireland 

Most of the information available about the period before the early sixth century is 

unreliable, coming as it does from verses recalling past events which must be the 

process of oral transmission (Mac Niocaill 1972,2; pace Jackson 1963). However, the 
broad changes recorded are probably correct, although the dates and people involved 

are open to question. The major occurrences seem to have been the take-over of the 
kingship 'of Tara by the Ui Neill dynasty, the destruction of Emain Macha (now called 
Navan) with the overthrow of the semi-mythical Ulaid (whose ancestors appear in the 
Ulster cycle of tales about the court of Conchobar and included C6 Chulainn) and the 

arrival of Christianity. 

Ireland was theoretically divided into four kingdoms with Tara as an anomalous fifth. 
The kingdoms, Mumu (Munster), Laigin (Leinster), Connacht (Connaught) and Ulidia 
(Ulster) were sub-divided into myriad small territories which held together in 

supposedly family alliances. Thus, in Ulidia, the various tuatha formed three separate 
tribal groups, the Dal Riata, the Dä1 Fiatach and the D61 nAraide. Each of these tuatha 

struggled for dominance within their kingdoms, while there was a fair degree of 
internecine warfare within groups such as the Dä1 nAraide or the Ui Neill. The 

political history of Ireland comprises an account of the confusing changes in 
dominance between the different groups. The area of main interest historically to 
Scotland was Ulidia, modern Antrim, home of the Dal Fiatach, the Däl nAraide and 
the Dal Riata. 

In Ulidia, after the essentially pre-historic destruction of Emain Macha and overthrow 
of the semi-mythical Ulaid, the struggle for the overlordship was between the D61 
Fiatach and the Dal nAraide (described as a Cruithne tuath) with the Dä1 Riata giving 
support to the Dä1 nAraide. The Dal Fiatach were the more successful, and it was for 

this reason-that the Scottish-based king of Dal Riata, Aedän mac Gabhrain, held the 
Convention of Druim Cett in 575 AD with Aed mac Ainmire of the Uf Neill. Under 

the terms of this convention, the fleet of the Dal Riata was held to be entirely Scottish 
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while the Irish warriors of Dal Riata in Antrim were held to belong to "the men of 
Ireland" (Mac Niocaill 1972,77-8); the notion was that the hosting went with the land 

and thus to the Irish overlord, while the tribute went to the lord of the tuath and thus 

to Scotland (Anderson & Anderson 1961,40). By this treaty, with a more powerful 

group than the Dal Fiatach, Aedan was able to protect his Scottish interests from 

interference by his putative Irish overlord, Baetän mac Cairell of the Dal Fiatach. 

What the treaty meant was that the Uf Neill could require service from the warriors of 
the Ulster Dal Riata but the fleet of the Argyll Dal Riata was solely under Dal Riatan 

control, while all tax and tribute from both sides of the Irish Sea belonged to the king 

of the Dal Riata. The interests of the Scottish branch of Dal Riata thus were under the 

protection of the Ui Neill who held overlordship over the Dal Fiatach, the supposed 

overlords of the Dal Riata (Bannerman 1974,2-3). This division is of interest because 
it demonstrates the concepts behind society at this time. The hosting, the military 
service, was due to the overlord of the land. The tribute and tax due from a population 
group went to their king because the link was personal and could not be usurped by an 
outsider. Thus, there was no unbreakable connection between a particular territory and 
its occupants. The political situation produced by the Convention of Druim Cett 

continued until the battle of Mag Rath in 637 AD when the Ui Neill king, Domnall 

mac Aed, defeated the current king of Ulidia, Congall Caech of the Dal nAraide. In 

this battle, Domnall Brecc, king of Dal Riata, sided with his tuath's traditional allies 
against the Uf Neill and paid the price by losing all control of the Irish territories of 
the Dal Riata (Mac Niocaill 1972,96). 

As far as the Irish Vikings, the Hiberno-Norse, were concerned, the main activity 
apart from the raids they carried out across Ireland, southern Scotland and into 

northern England consisted of the establishment of a kingdom based around Dublin. 
This was not only an important base for raiding but also a thriving commercial centre 
(B Ö Riordäin 1984). This was successfully attacked in 902 by the Irish with the 

expulsion of the Dublin Norse, but was retaken. After the defeat of the Hiberno-Norse 
by Brian Boru at the Battle of Clontarf in 1014, as is recounted in the Cogadh Gall ri 
Gaedhill (Todd 1867), the town survived as a trading centre. 

4.4 CONCLUSION 

The basic problem in dealing with the historical evidence is that the texts cannot be 

used in the same way as more recent legal documents. It is not obvious what the 
intentions of the jurists responsible were in producing the texts, but it is obvious that 
there was a division between the texts and reality. The Irish material was written in an 
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artificially archaic language, presumably to make them more authoritative. This 

immediately suggests that the legal description did not match the conditions of the 

time since the very language would not have evoked contemporary conditions. The 
Llyfr Iorwerth is known to have been antiquarian in nature, the text itself dating from 

the thirteenth century although claiming to be based upon the tenth century laws of 
Hywel Dda. The whole structure of a text such as the Crith Gablach is different to the 
legal texts of later periods, consisting as it does of a series of highly stylised questions 
and answers (Binchy 1941; MacNeill 1923; Charles-Edwards 1986) and it would be 
foolish to treat the information within in the same way as later texts. Further 
differences, as true for the Llyfr Iorwerth as the Crith Gablach, is the fact that these 

were not the proscriptions of a king for all Ireland or all Wales which redefined 
relationships; they were geographically limited, they were descriptive rather than 

proscriptive and they were not apparently the work of kings. 

Within these limitations, there is information to be taken from these sources about the 

relations between and within classes in society in the first millennium AD. All classes 
in society seem to have had internal differences; this should not be surprising to 

anyone who has tried to categorise the class system of Britain in the twentieth century. 
Relations between classes were both asymmetric and interdependent; the asymmetry 
can be seen in the way that the lower the status of an individual, the less advantage 
was returned from apparently reciprocal arrangements. The interdependence was 
necessary for the nobility to be removed from the daily struggle to farm the land and 
for farmers to cultivate enough ground to fulfil all their needs, both nutritional and 
fiscal. The reality of the relations between lord and follower was that the lord 

extracted the produce from the labours of the peasant, returned some of this to the 
`client' as resources otherwise unavailable to them, and thus maintained both status 
and lifestyle: an exploitative redistributive system. This is certainly the underlying 
reality of the taurchrec. Another point is that there would probably have been 

substantial numbers of people who were almost entirely dependent, both economically 
and legally, on the nobility and whose settlements would necessarily have been close 
to that of the lord. Finally, in addition to the point about the interdependence of 
relationships, there is also the point that individuals seemed to count for little below 

the elites. Freemen had to find their legal identity within a kin-group, whether or not 
this was a blood-related group, while the unfree required a lord or owner for legal 

protection. The worth of the lesser nobility also seems to have related to the status of 
their kin and their superiors. This would suggest that, according to the CrIth Gablach 

at least, Irish society seems to have been one where the non-nobles would have kept 

together in communities and probably have stayed close to their noble protection. The 
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overall point is that relationships between classes and within classes were governed by 

the expectations of individuals and groups of individuals, the weight of historical 

precedent circumscribing the forms which such relationships could take. 

The model which emerges from this discussion and the information of Chapters 3,4,5 

and 6 is given here as an expansion of the statement in 1.2.2. Society in the first 

millennium AD was hierarchical with the ordinary farming communities dominated 

by the aristocracy who occupied the isolated monuments of the Celtic West. They 

were politically, militarily and legally dependent upon the aristocracy; this 

relationship allowed, the aristocracy to survive without participation in the processes 

of subsistence by providing an exploitative mechanism for the redistribution of the 

products of the landscape. The farming communities were able to exploit the 
landscape to produce surpluses sufficient for the parts of society which took no part in 

production themselves - the aristocracy and the priesthood (whether pagan or 
Christian). The nature both of the farming practices and of the redistributive 
mechanism affected the distribution of settlement in the landscape because of the 

collective nature of many of the tasks. Equipment and labour were shared; communal 
labour was mobilised by the higher echelons of society; produce was extracted from 

communities without the transport links and long-term storage methods of modern 
economic systems. The effect of this was to produce agglomerations of settlement in 

the landscape, not necessarily nucleated in a way that historical geographers would 

understand, where the houses and out-buildings would be grouped together. At least 

some of these agglomerations would be located in the near vicinity of their elite site: 
this was partly because of ease of communication (both of produce and of authority) 

and partly because of the display of power and authority by the elite. Accordingly, it is 

to be expected from this model that the environs of elite sites of the first millennium 
AD in northern and western Scotland will contain the traces of contemporary farming 

settlements. 
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CHAPTER FIVE 
SOCIAL RELATION IN THE FIRST MILLENNIA: THE 

ARCHAEOLOGICAL EVIDENCE 

This chapter sets the social relations within an archaeological framework for the 

period. The archaeological material is divided between prestige sites, such as forts, 
dins and crannogs, and non-elite sites, looking both at Scotland and Ireland. There is 

then a discussion of the evidence available for the environment in the first millennia. 

5.1 INTRODUCTION 

The most obvious traces of society in the Scottish landscape are the prestige sites, the 
forts, duns and crannögs, and the ritual remains, such as the symbol stones. Indeed, 

the societies of this period are discussed in terms of these sites, the sites of their elites 

with prestige goods of fine metalwork, jewellery, imported pottery and glassware; 
hence the designation of these sites as prestige sites. This is only a part of society, 
however, but there is a much smaller body of sites representing lower levels of 

society, the producers whose efforts fed the prestige sites and allowed them to engage 
in the political acts which make up history. Nonetheless, there are the occasional 
traces of these other parts of society. 

In the preceding chapter, the historical framework for the period has been established. 
In this chapter, the physical traces of the settlement pattern are set out in terms of both 

archaeology and environment in order to understand the context of society in this 

period. A division has been made between the sites of the elites and the ordinary 
agricultural domestic sites because of the differences between the two forms of 

settlement. 

5.2 ELITE SITES IN BRITAIN AND IRELAND IN THE LATER 
PREHISTORIC 

The evidence for prestige sites in this period has increased since 1974 with the series 

of "reconnaissance" excavations carried out by Leslie Alcock on sites he linked with 
historical sources (Alcock 1981). These reconnaissances have produced radiocarbon 
dates and artefactual assemblages demonstrating occupation in the second half of the 
first millennium AD; however, the small-scale investigations undertaken do little to 
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illuminate life in the period and the social systems within which the sites fitted. This 

was accepted by Alcock (Alcock et al 1986), for it was always his intention only to 

demonstrate that these sites were indeed early Historic. A larger-scale programme of 

excavation is now necessary in order to compensate for this deficiency, but it is 

unlikely the resources required will become available in the immediate future or that 

the necessary permission to excavate such sites be granted. 

Prestige sites are of value in illuminating the evidence of the sources since they relate 
to the society revealed in the documentary records available; the nature of the 

ordinary, purely domestic settlement of the first millennium AD is likely to have been 

very different. Nonetheless, both Armit and Foster have recently analysed the nature 

of society associated with brochs, wheelhouses and duns (Armit 1990; Foster 1990); 

these discussions are thus based around material' deriving from a particular section of 

society based largely in the Iron Age, but attempt to illuminate the post-Roman period 

as a single unit. 

Armit's research has dealt with the typological concerns of traditional Scottish 

archaeology (when is a dun not a dun? When it's a broch) with special reference to 

sites in the Western Isles. His argument is that there is no chronological difference 

between any of the monumental structures known from the Outer Hebrides 

(wheelhouses, brochs and duns) and that they represent one, prehistoric, settlement 

pattern rather than a sequence of settlements from the mid-first millennium BC to the 
late first millennium AD (Armit 1990). Instead, he sees monumental structures as 

early Iron Age and argues that there is no evidence for the construction of 

monumental buildings in the mid to late first millennium AD. Armit suggests that the 

settlement type was replaced by cellular structures, similar in appearance to those 
from Buckquoy (Ritchie 1977). He argues from evidence from the Western Isles and 

would not suggest that the situation was the same for the rest of Scotland. A useful 

element of Armit's paper is the discussion of the historiography of field-work in the 
Western Isles, revealing the way in which suppositions based upon material excavated 

at one or two sites become "facts" although the data upon which the suppositions are 
based cannot confirm them. However, the paper is open to criticism since it is possible 
to argue that brochs were in contemporary use with duns without suggesting that there 

is no typological difference between the two forms of site, as Armit does. 

Foster's work relates the brochs of Orkney and Caithness to the surrounding 

structures, demonstrating the social relationships between the levels of structure by a 
Hillier-Hanson spatial analysis. She argued that the brochs of Orkney and Caithness 
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were central to the architecture of their complex and that they formed a particularly 
enclosed and structured space within the settlement. This she interpreted as the 

physical manifestation of the position of the broch-inhabitants within the social 
system, chiefs within a society that was essentially local in its organisation. 
Comparing this with later examples of Pictish domestic architecture such as the 
houses at Buckquoy, she suggested that the period of the first millennium AD saw a 
development from the locally-based societies of the brochs with the central location of 
the lord, to the more regional power structure of later Pictish society where 
settlements were now dominated by lords living elsewhere (Foster 1989). 

There are criticisms to be made of this model; there is no indication of where the lords 

moved to from the brochs. However, the model does reveal the need to look at the 

settlement evidence for Scotland in the first millennium AD from the viewpoint that 
the powerful need the powerless to exist and that the two elements of society are 
inextricably linked spatially in pre-Industrial societies. This is of fundamental 
importance in this thesis; the prestige sites, it will be argued, may stand in isolation in 

the modern landscape, but in the contemporary landscape, they were within a working 
settlement system which involved all levels of society. 

Before discussing individual sites, it is as well to mention the types of settlement sites 
used in Scotland in the first millennium AD. Hillforts, built originally in the Iron Age, 

were re-occupied (such as Craig Phddraig), presumably retaining a prestige because of 
the massiveness of the construction and the location in very prominent positions; it is 

reasonable to assume that many other of the Iron Age hillforts of Scotland may have 

settlement dating to the later first millennium AD as well. The most substantial of the 
elite settlement sites to date to the first millennium AD are the forts. Forts had been 

constructed from the late Bronze Age onwards across the British Isles, although 
coverage is not complete. Most of the forts occupied in the post-Roman period were 
either re-occupations of Iron Age sites or continuations of settlement from the Iron 
Age onwards. Such is the nature both of archaeological evidence and of the approach 
to excavating structures of the size of hillforts that it is difficult to be certain when 
post-Roman use of hillforts relates to the pre-Roman occupation. Most excavations 
have been partial and have concentrated on the ramparts, so evidence for continuity is 

rare. Furthermore, archaeological dating relies upon `snapshots' provided by artefacts 
or radiocarbon dates: stratigraphy, with all its attendant problems and uncertainties, is 

the only way to demonstrate any continuity. A caveat is that to assume hillforts are 

necessarily settlements is not necessarily valid in all cases. Some hillforts are located 

very far from cultivable land, an example being Bennachie in Grampian. This site, 
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consisting of a massive wall enclosing a volcanic plug, is far above the limits of 

cultivation and represents a considerable input of time to travel between the 

agricultural areas and the fort. Moreover, the area enclosed by the wall has little space 
for structures because of the volcanic plug, the summit of which would be impossible 

for settlement, being bare rock and totally exposed. Some other, less secular, 

explanation of the nature of this site may be necessary. 

One type of fort, mentioned above, which has been considered as unique to the post- 
Roman period is the so-called "nuclear" fort, first identified by Stevenson (Stevenson 
1949). These forts have a series of enclosures surrounding an inner `citadel', the idea 

being that the fort would operate somewhat in the manner of a medieval motte and 
bailey. It is probable that, rather than single phase constructions, these sites developed 

over time, with additions accruing to the complex structures now visible. However, 
despite the publication of the report on excavations at several nuclear forts (eg Alcock 

et al 1989; Alcock & Alcock 1990), there is much of the detail of the occupation of 
such forts which is not yet known. What seems reasonably probable is that they would 
have been centres of political power, whose king ruled not only the local population 
but also ruled over other populations and their kings as to the ri, rex to the subregulus. 
This is not to say that nuclear forts were unique in occupying this role; large hillforts 

continued to operate and some probably occupied the same social position. 

Duns can create controversy, in terms of their interpretation. Dating of duns has 

created some debate, Armit disputing whether any duns can be considered as post- 
Roman because of the lack of later material in contexts relating to construction (Armit 

1990). It seems unwise to remove duns from the settlement types of the later first 

millennium AD because no excavated examples can be demonstrated to have been 

constructed after the first centuries of the millennium. As Nieke points out, the 

majority of excavated duns produce material dating to around the eighth century AD 
in addition to any earlier material (Nieke 1990). Furthermore, there have been 

relatively few dun excavations, and an examination of the Royal Commission 
Inventories on Argyll reveals that only around 6% of the Argyll duns have been 

excavated, and only 3% have been dated scientifically. A chronology based upon 

artefacts and typology is scarcely secure. Artefacts can be moved around by 

subsequent settlement, an effect suggested by Armit himself to explain the bone comb 
at Dun Cuier which provides its eighth century date (Armit 1988; Armit 1990,55; 
Young 1956,304). Moreover, artefacts dated typologically are mainly dated relatively 
where the dating relies upon context and analogy and the interpretations involve 

subjective assessments which cannot necessarily be proven. Dating the use and 
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manufacture of artefacts is difficult for most archaeological periods. Similarly, there is 

no reason to remove duns from the settlement forms of the first millennium AD 
because of the lack of evidence in the dated examples for construction after the 
Roman period. This may actually be evidence for the continuity of use of the sites 
over several centuries. Outwith the areas of direct Roman contact, there is no apparent 
reason for the settlement pattern to have been disrupted in the early part of the first 

millennium, so there is no obvious reason for duns built in the first two centuries AD 
to have been abandoned. Accordingly, it is perverse to attempt to remove duns from 
the archaeology of the later first millennium AD on this basis. 

A further area of debate is the social level of the occupants of duns. The argument 
concerns whether they were simply defended farmsteads at a time when all levels of 
society required protection or whether they are the defended settlements of higher 
levels of society (Nieke 1990,135). As Nieke argues, the levels of labour necessary 
for their construction suggest a stratum of society for whom such organisation was 
possible; a site like Dun an Rubha Uamha, on the north coast of Ardnamurchan, 

required skilled labour to effect the difficult drystone building of the curving walls 
and considerable amounts of labour to bring the stone to this isolated coastal site. The 

prominent locations of most duns suggests that the occupants were both free to chose 
the location and that they wished to display their status by that location. 

Duns are an important class of monument because some at least were discrete units: 
examples such as Kildonan and Druim an Duin (Kintyre) and Dun Glas an Loin 
Ghuirm (Islay) were probably roofed structures, as was Clettreval in the Hebrides 
(Laing 1975a, 23; Nieke 1983,303). Moreover, duns tend to be isolated in the 
landscape but within easy reach of agricultural land, suggesting that they were related 
to agriculture but not directly within it. Duns are thus considered within this research 
project as the settlement of a ri of a tuath, subordinate to a ruiri based elsewhere. 

Crannogs seem to have functioned at the same level of society as their Irish 

counterparts and date to either side of the Romans. The distribution of crannbgs 
appears to relate to areas of agricultural production, lying adjacent to cultivable land. 
They also seem, on Islay, to be complimentary to the distribution of the duns, 

suggesting that they are equivalent units (Nieke 1983,305). 

The following discussion considers examples of sites of operating during the first 

millennium AD, some of which were probably the settlements of ruiri, others of 
which were more probably the settlements of ri. It is divided between sites of the 
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RADIOCARBON DATES FOR SITES MENTIONED IN CHAPTER 5 

Site Date C14 date Calibrated date 2a 

Dundurn GU-1042 1510±60bp 433-650 AD 

GU-1043 1435±65bp 448-763 AD 
HAR-2519 1390±60bp 555-754 AD 
HAR-2000 1190±70bp 687-984 AD 
HAR-2001 1260±70bp 658-955 AD 
HAR-2002 1310±70bp 627-886 AD 

Craig Phädraig N-1119 1540±85bp 343-663 AD 
N-1120 2250±105bp 536-3 BC 
N-1121 2280±100bp 551-47 BC 
N-1123 2200±100bp 413-27 BC 
N-1124 2320±105bp 766-157 BC 
GX-2441 2130±110bp 395 BC - 82 AD 

Burghead RS-1 1610±115bp 149-660 AD 
RS-2 1340±105bp 536-966 AD 
RS-3 1610±120bp 146-662 AD 
UB-2083 1085±40bp 891-1016 AD 
UB-2208 1690±40bp 251-435 AD 

Clatchard Craig GU-1794 1560±55bp 409-624 AD 
GU-1795 1350±75bp 562-879 AD 
GU-1796 1475±55bp 447-663 AD 
GU-1797 1470±60bp 446-657 AD 
GU-1798 1400±55bp 550-768 AD 

Dunollie GU-1395 1280±75bp 644-953 AD 
GU-1397 1270±60bp 659-888 AD 
GU-1398 1425±60bp 461-770 AD 
GU-2102 1060±50bp 884-1154 AD 
GU-2103 1080±50bp 859-1025 AD 

Mote of Mark SRR-321 1491±42bp 449-654 AD 
GU-1313 1570±60bp 390-628 AD 
GU-1314 1525±50bp 432-635 AD 
GU-1315 1595±50bp 384-600 AD 
GU-1316 1525±50bp 432-635 AD 

Urquhart Castle 1465±50bp 452-668AD 
1085±100bp 707-1174AD 

Portknockie UB-2149 1265±40bp 676-872 AD 
UB-2150 1210±45bp 691-959 AD 

Cullykhan BM-444 3136±60bp 1518-1225 BC 
BM-445 1533±40bp 434-619 AD 
BM-446 2337±65bp 547-196 BC 
BM-639 2347±59bp 548-201 BC 

Dün Lagaidh GX-1121 2440±80bp 664-401 BC 
GaK-1947 1110±80bp 682-1042 AD 
GaK-1948 2830±90bp 1255-812 BC 
GaK-1949 795±80bp 1037-1366 AD 
GaK-2492 2410±100bp 796-209 BC 

Dün an Ruigh Ruadh GU-1365 ±bp BC 235-59 AD 
GU-1366 ±bp 326-204 BC 
GU-1367 ±bp BC 47-68 AD 
GU-1368 ±bp BC 109-179 AD 
GaK-2493 2530±80bp 815-478 BC 



GaK-2494 1160f80bp 693-1016 AD 
GaK-2495 2970f90bp 1415-1212 BC 
GaK-2496 1960f100bp BC 100-130 AD 
GaK-2497 2920f110bp 1270-1000 BC 

Cruggleton Castle GU-1638 1900f70bp BC 37-321 AD 
GU-1637 1220f70bp 675-967 AD 

Auchategan GaK-2768 1290f100bp 603-974AD 
Dalladies SRR-287 1449f65bp 440-687AD 

SRR-527 ±bp 384-90 BC 
North Pitcarmick GU-4526 1620f50bp 263-550 AD 

GU-4527 1600f50bp 348-533 AD 
GU-4258 1410f60bp 540-690 AD 
GU-4259 1270f70bp 640-890 AD 
GU-4530 1070f50bp 880-1030 AD 
GU-4531 1180f50bp 690-980 AD 

Kildonan GU-1457 1245f70bp 663-959 AD 
GU-1458 1210f60bp 684-966 AD 

Warden's Dykes GU-3507 900f50bp 1020-1250 AD 
GU-3508 4670f60bp 3629-3207 BC 
GU-3509 4800f80bp 3779-3370 BC 
GU-3510 1490f60bp 420-660 AD 
GU-3511 5120t100bp 4226-3701 BC 
GU-3512 1240f90bp 640-990 AD 
GU-3513 3830f90bp 2569-2030 BC 
GU-3514 3450f60bp 1930-1630 BC 



highest status, the settlements of ruirf, sites of high status, settlements of the rf, and 

sites of lower status. It is not intended to be an exhaustive list but is intended to 
illustrate the nature of the evidence and the correspondence of the documentary 

evidence to the excavated material. The numbers accompanying each site refers to its 

identification on illustration 1. 

S. 2.1 Sites of the highest status 

Traprain Law (1) is a large hillfort in East Lothian which has received considerable 
archaeological attention. Four archaeologists (Curie, Cree, Cruden and Bersu) 

excavated different areas of the fort in the years from 1914 to 1948, though still 
leaving it largely unexcavated. The hill has been a focus for settlement throughout the 

eras of the prehistoric past: there are hints of Mesolithic activity, Neolithic axes and 
leaf-shaped arrowheads and slight indications of early Bronze Age activity, although 
the latter is based upon consideration of a very few of the artefacts (Jobey 1976). 
Evidence for occupation begins in the late Bronze Age with 40 bronzes associated 
with the denuded remains of huts. Fortification seems to have begun in the pre-Roman 
Iron Age, and the site was occupied throughout the Roman period, even to the extent 
of working on the fortifications. There is little evidence for post-Roman occupation, 
although some of the artefacts suggest a presence at the site into the post-Roman 
period (Jobey 1976,203). It is possible to speculate that in the new conditions after 
the removal of all Roman influences Traprain Law was superseded by another site 
better suited to the political circumstances, such as Edinburgh Castle. Excavations at 
Edinburgh Castle (2) from 1987 to 1991 demonstrated evidence for occupation from 

the Bronze Age through Roman occupation to post-Roman settlement on Castle Hill 
before the medieval castle (Driscoll & Yeoman, forthcoming). The likelihood is that 
Edinburgh Castle is the site of Din Eidyn mentioned in the sources (Alcock 1981) and 
more importantly the seat of king Mynyddog of Gododdin who sent his warband to 
Catraeth in Y Gododdin (Jackson 1969,4; Alcock 1983b). A similar site, which might 
date to the same period but which remains unexcavated, is the site of Dalmahoy in 

Midlothian. Dalmahoy (3) was the site which Stevenson used as the basis for his 

classification of nuclear forts (Stevenson 1949). Noting that there were major 
differences between Dalmahoy, which comprised a series of enclosures within the 
fort, and the nearby fort of Kaimes, which is a straightforward hillfort, Stevenson 

assumed that the difference was chronological as well as social and that the more 
complex form was the later. On the basis of this, he identified a series of sites as Dark 
Age capitals. This has been very influential (cf Alcock 1981; Alcock et al 1989) as the 
identification has proved to be reasonably successful since most excavated examples 
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have proved to be occupied in the post-Roman period (eg Dunadd, Dundurn and 
Dumbarton Rock). However, it seems likely that the nuclear form of the forts is a 

result of developments over time rather than a particular building design (Foster 

1996). All of these sites were substantial sites, linked with the historically-known 

Votadini tribe, who later seem to have become the Gododdin (3.2.1.2). The material 

culture shows that the three excavated sites were the centres for an elite who 
controlled considerable resources, who had access to artisans and materials beyond 

the level of the ordinary peasant farmer. All three sites have considerable hinterlands 

of agricultural land, but can be thought of as being greater than the centre of an 

agricultural estate. It is likely that these forts were the centres for several estates, the 

political centre for several population groups, just in the way that nuclear forts may 
have operated. The inhabitants would probably have been ruled by a king who was 
over-king or ruiri for kings of smaller population groups, where all the groups came 
together to form the Gododdin. 

A further candidate for this level of settlement is the site of Doon Hill (4) in East 

Lothian, identified as being of the first millennium AD on the similarity between the 
timber structures on the site and those recovered on the Anglian site of Yeavering in 

Northumbria (Hope-Taylor 1980). However, at Balbridie an apparently "Dark Age" 

timber hall was found by radiocarbon dating in fact to be a Neolithic longhouse of the 
third millennium BC (N Reynolds 1980). Hope-Taylor disputes the dating of the 
Balbridie example because the floor-plan of Balbridie matches structure A at Doon 

Hill almost exactly, while structure B is built directly on top of structure A. Structure 

B at Doon Hill is dated by the presence of abraded sherds of terra sigillata (together 

with sherd of Bronze Age and Neolithic pottery) in the foundation trenches and post- 
holes of structure B. This suggests a date of the early- to mid-first millennium AD; 
however, the disturbed nature of the contexts cannot be ignored, while there are 

several post-depositional processes which could have allowed the terra sigillata to 
have become incorporated in the fills of structure B; Doon Hill can only be considered 
as a potential site of this period. 

The best-known British site from the kingdom of Strathclyde is Dumbarton Rock (5), 

originally known as Alt Clut. The site was excavated in 1974 and 1975; few traces of 
the dun of the first millennium AD remain, but enough to identify it positively 
(Alcock & Alcock 1990). This means that the location of the prestige site is known, 

but there is little evidence for the material culture of the inhabitants or the internal 

spatial structuring of the site. The radiocarbon dates calibrate to the sixth and seventh 

centuries; this fits with Bede's reference to "a strongly defended political centre of the 
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Britons called Alcluith" (HE I, 1), writing in 731 AD. In Adamnan's Life of Columba, 

written in the late seventh century, there is a reference to it as the seat of Roderc son 

of Tothal, king of Strathclyde in the late sixth century. The Annals of Ulster record 
the death of Guret of Strathclyde in 658, referring to him specifically as the king of 
Clyde Rock (Alcock & Alcock 1990,98), as do the Tigernach Annals when recording 
the death of Donald son of Owain in 695. The final reference to Alt Clut was in 870 
AD, when the Annals of Ulster record the destruction of the fort by Olaf and Ivar of 
Dublin after a four month siege. 

The artefacts recovered in the excavations consisted of a small amount of largely 

Romano-British Samian, interpreted by the excavator as residual (Alcock & Alcock 
1990,116), glass sherds of a "Germanic" nature and imported pottery dating from the 

middle of the first millennium AD onwards -B ware amphorae and E ware vessels. 
There were few sherds considering the longevity of the historically-attested site, the B 

ware sherds representing perhaps seven or eight amphorae, while there was a total of 
five sherds of E ware. However, despite the limited nature of the evidence, there is 

evidence here for the existence of some contact with the rest of Europe and the 

aristocratic nature of the occupants. This fort must have been a political centre for the 
Britons and possibly the Damnonii before them in the same way that Edinburgh, 
Traprain Law or Dunbar may have been for the Gododdin and Votadini. 

Dunadd (6) in Argyll (Dan Att in the sources) seems to have been the most important 

of the Dal Riatan fortresses and the centre of the kingdom before the unification 'of the 
Scots and the Picts under Cinäed mac Alpin (c 843-858). The site is a fort of a type 

called a nuclear fort; such forts have a so-called citadel at the highest point surrounded 
by a series of enclosures, the citadel being the nucleus of the fort (Alcock 1981). The 
fort is located on a knoll of rock standing above a flat plain created by the fall in sea 
level following the end of the Ice Age. The hinterland is very extensive and there is a 
large area with potential to have settled the client population of the occupants of 
Dunadd. Given the extent of the available land, this site could not be considered for 
inclusion within the fieldwork of this research project because the size of the 

undertaking exceeds by far the capabilities of the single fieldworker. 

Dunadd has been planned and surveyed on a number of occasions, and various 
excavations have been carried out. The most recent excavations took samples for 

radiocarbon dating, which range from 438-653 AD [2 sigma level] to 613-812 AD [2 

sigma level]. The dates centre around 600 cal AD. The artefacts from the site all date 

to the later first millennium AD; they include E ware, D ware, imported Anglo-Saxon 
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jewellery, bone pins, bone combs, moulds for penannular brooches and incised stones 

with rough-outs of their designs, glass beads, a glass tessera with gold leaf from the 
Mediterranean and ̀ Germanic' glassware (RCAHMS 1988, no. 248,149-159). There 

were also artefacts suggestive of a Christian presence -a stone disc with the legend 

I(N) NOMINE (suggesting an eighth century AD date) and a piece of yellow sulphide of 

arsenic, a substance sometimes used as a pigment for illuminated manuscripts. 

There is a limit to how much the artefacts reveal of the society involved. What they do 

reveal is that Dunadd was the centre of a socio-political landscape where one element 
in society was able to mobilise the resources of the economic landscape and use those 

resources to obtain goods from elsewhere; it also shows this group in contact with its 

peers elsewhere in Europe - unsurprising, perhaps, in view of the Barbarian 
Conspiracy of 367 AD (3.2.1.4). Accordingly, it is necessary to think of Dunadd as 
being a part of the milieu of Europe in the post-Roman period. Again, the site was a 

political centre, ruling over several population groups which would have had their 

own prestige sites subordinate to Dunadd. 

Dun Skeig (7) in Kintyre has never been excavated. However, it was used in a 

research programme of archaeomagnetic dating (Gentles 1993). The site consists of 
two duns at either end of a large fort delineated by a timber-laced enclosure wall 
which shows signs of vitrification (RCAHMS 1971, no 165,70-1). The vitrified 
material was the subject of the archaeomagnetic dating, providing a date of around the 
fifth century AD; the duns presumably post-date this vitrification (Gentles 1993,19), 

although this makes the possible unfounded assumption that the rampart would have 

been out of use before the construction of the duns. The dating would suggest that the 
timber-laced fort was either a seat of the Epidii prior to the arrival of the Dal Riata if 

the traditional chronology is correct, or it was one of the sites established by the Dal 
Riata when they arrived in Argyll. Certainly, the two duns would be Dal Riatan if they 
do indeed post-date the rampart. It is unfortunate that excavation has not taken place 

at Dun Skeig for these reasons because this site might produce evidence of either the 

settlement of the Dal Riata or of the pre-Dal Riata occupation of Kintyre. Dun Skeig 

would at some stage have been part of the Cenel nGabrdin. 

Dundurn (8) in Strathearn was a major Pictish fortress of the type described as a 

nuclear fort (Alcock et al 1989). On a high boss of rock in a valley, a very similar 
location to Dunadd, Dumbarton Rock and Dün Lagaidh, there are a series of 

enclosures leading up to a central enclosure. Again, there is a very extensive 
hinterland available for subsidiary settlement, - ruling it out of consideration for the 
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fieldwork programme, but emphasising its position as a centre with political control 

over several population groups. It stands in the Stratheam valley, at the head of the 

arable land, with rig apparent in the near vicinity (Alcock et al 1989,221). 

The excavations of 1976 and 1977 were limited to a form of trial trenching, being part 

of Alcock's series of reconnaissance excavations, so the evidence revealed about the 

social systems at work is strictly limited. It is possible to demonstrate that, like 
Dunadd in Argyll, this was the location of an element of society capable of extracting 
the resources of the farming economy (demonstrated by the animal bones and the 

quernstones) and of trading with Continental Europe and England. Finds were 
sufficiently diagnostic to allow its confirmation as an elite site operating in the Pictish 

period (including E ware vessels, pottery considered to be probably Carolingian in 

origin, penannular brooches, ý pins, metalwork and imported glassware): radiocarbon 
dates obtained for the site indicate occupation between roughly the sixth and ninth 
centuries AD (see table 5.1). 

What these dates indicate is that the site was in operation as a political centre in the 
Pictish period before the union of the Scots and the Picts, possibly as the centre of the 
kingdom of Fortrenn (Alcock et al 1989,190). These dates from the second half of the 
first millennium AD fit with the sparse historical references to the site, known at the 
time as Dan Duirn. The best match is a reference to the site in the annals of Ulster for 
683 AD when it was besieged (Duncan 1975,45); this certainly occurred after phase 
2A if the combination of the two radiocarbon dates is accepted and probably before 

phase 2B of the site, suggesting that the site was re-fortified after the siege. The later 

and continuing importance of the site in the unified Kingdom of Scots after 843 is 

reflected by the fact that the Scottish regnal lists place the death of Giric or Girg son 
of Dungal, one of the short-lived kings of Scots after-Cinäed mac Alpin, at Dundurn 
in 889 AD (Duncan 1975,91). 

Craig Phädraig (9) has long been considered the fort of Brude, the king of the northern 
Picts recorded in Adomnan's Life of Columba. Excavated in 1968-9, E ware and the 

mould of a hanging bowl escutcheon were recovered from a secondary occupation, the 
initial construction and occupation dating to the second or third century BC (see table 
5.1). In addition, a radiocarbon date of the fifth to sixth centuries AD was obtained 
(Small and Cottam 1972). The problem is that the structural features of this 

occupation were very meagre. One clay floor of a building was located as were a 

number of hearths; there was nothing suggestive of a substantial occupation by a 

number of people, although the artefacts recovered do suggest the presence of an elite. 
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Unlike Dunadd or Dundurn, this fort cannot be described as a nuclear fort as it 

consists of a single oblong enclosure and lacks the series of surrounding enclosures, 
but the presence of prestige and imported items suggests a high status for the site. It 

may well be that this was the seat of king Brude as Adomnan appears in Book II 
Chapter 35 to describe a long and taxing climb to the fort by Columba when he visited 
(Anderson & Anderson 1961,81-2; 409); the fort is a stiff climb from the flatter 

ground around Inverness. It is impossible to know whether this was Brude's fort, but 
Columba's visit, if an historical event, would have occurred within the range of dates 

produced by the radiocarbon date. This fort would again have been a political centre 
for a wide area and also had an extensive agricultural hinterland. If Adomnan's 

testimony is to be believed, then Brude was an important figure in Pictish politics, 
having superiority over the king of the Orkneys and over Fortrui/Fortrenn (Anderson 
& Anderson 1961,85), which would have made him overlord of the king at Dundurn. 

Dunnottar Castle (10) was trial trenched as a further part of Alcock's reconnaissance 
excavations in 1985. Despite the attractiveness of the location for coastal settlement 
and the appearance of the name Dun Fother in the Annals of Ulster (MacAirt & 
MacNiocaill 1983), there was no evidence for an occupation before the fourteenth 

century (Alcock & Alcock 1992). However, the possibility of an occupation during 

the first millennium AD cannot be ruled out; the rampart excavated lay directly on the 
bed-rock and included medieval pottery at its lowest levels (Alcock & Alcock 1992, 
274). The presumption must be that any earlier material was entirely swept away by 

the construction of the rampart. Foster notes that the adjacent stack of Dunnicaer 

produced a number of Class I symbol stones and suggests that Dunnottar may have 
been a cult-focus (Foster 1992,222). This would suggest that Dunnottar falls into the 
category of a political centre for several population groups, although the lack of 
archaeological evidence for a Pictish occupation at Dunnottar urges caution in this 

regard. 

Burghead (11), on the other hand, also on the Banffshire coast has been well-known 
as a centre of Pictish activity since the nineteenth century with the recovery of 
carvings of bulls from the site and the site has been regarded as possessing an Iron 
Age murus gallicus, although Ralston would place it within the Pictish post-Roman 
traditions of the Moray Firth (Ralston 1978). The dating of the fort depends partly on 
the symbol stones with their typically Pictish bulls, but more especially on the 

radiocarbon dates. Small's radiocarbon dates from 1966 all relate to the ramparts 
(Small 1969,64) but are compromised somewhat by high error ranges. However, 
Edwards and Ralston re-visited the site in 1976 and collected two samples for 
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radiocarbon assay from eroding sections of the defences above the cliffs. One sample 
came from an upper organic level immediately below the upper rampart, and thus 
dating the construction of the upper enclosure, the other from within the rubble of the 

rampart itself. These re-dates suggest that the rampart was built in the late Roman 

period, in the third or fourth century AD when the Picts were first named as a group 
by the Romans, with occupation continuing until as late as the tenth century AD (table 
5.1). 

The site is compromised in terms of this research project by the fact that the modern 
village of Burghead overlies much of the site and certainly most of its hinterland. 
Little of the interior has been excavated; even the more recent excavations have been 

poorly recorded, so that there is no publication of the location of the 1966 trenches 
(Edwards &' Ralston 1978). Consequently, this site reveals little of the social relations 
operant during the currency of the fort. Nonetheless, the same argument as Dunnottar 
Castle can be made of the importance of Burghead from its ritual aspects and it can be 

at least tentatively identified as a political centre for several population groups, 
possibly as a political centre of the kingdom of Fidach. 

Clatchard Craig (12) in Fife was excavated in advance of its removal for a quarry, and 
a rich sequence of material was revealed despite the fact that most of the effort of 
excavation was centred on the ramparts (Close-Brooks 1986,121, illus 3). Sherds of E 

ware, a glass bead, sherds of imported glass vessels, a series of moulds for penannular 
brooches and bits of diagnostically post-Roman bronze and bone pins were all 
recovered. The dating suggested by these finds is from the sixth to late eighth 
centuries, a sequence given support by the radiocarbon dates (table 5.1). 

This site was one of the few unequivocally Pictish sites and its destruction is to be 

regretted. Although important information was recovered from the site before its 
destruction, there was undoubtedly much more to be learnt from the site which must 
have been a political centre for several population groups or tuatha within the Pictish 
kingdom of Fib and, like Dundurn, was the seat of a king who looked beyond the 
local area in terms of relationships, having the ability to attract imported items of high 

value. Perhaps this is unsurprising since one of the interpretations offered by 
Romanists for the distributions of outpost forts relating to the Antonine Wall and on 
the Gask Ridge is that they provided protection for Roman client groups in Fife; if this 
is true, then Fib ' would have had a long-term connection with Continental Europe 
from its Roman contacts. However, an -alternative explanation for the distribution is 
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that the people of Fife were considered a potential threat, so firm conclusions cannot 
be drawn from this evidence. 

Dunollie Castle near Oban (13), was a stronghold of the Cenel Loairn who held Lorn, 

Ardnamurchan and Morvern and who were to become the dominant group within Dal 

Riata (Alcock & Alcock 1987,127). However, the traces of this fortress, known in the 

annals as Dan Ollaigh, have been largely destroyed by the building of the extant 
medieval castle. Elements of the defences were located, but the details of the actual 
occupation are lost. However, E ware was recovered, as were bone pins and fine 

metalwork dated to the second half of the first millennium AD. A series of 
radiocarbon dates were obtained (table 5.1), matching reasonably well the references 
in the literature to Dan Ollaigh, mentioned in the Annals of Iona in 686,689,701,714 

and 734, although they suggest that there was also occupation of the site between the 
destruction of the Dal Riatan fortress and the building of the medieval Scottish castle. 

The Mote of Mark on the Solway coast near Castle Douglas (14) is more problematic. 
This site has been excavated on three occasions, by A0 Curle (1914), by Lloyd Laing 
(1973; 1975b) and by David Longley (1982). The fort itself is not large, yet the 
investigation of the internal area of the site has not been complete. However, all three 

excavations produced pottery of the post-Roman period which was imported from 

continental Europe, along with large amounts of cullet (presumed to be for the 

manufacture of enamel) and moulds for penannular brooches. It has been suggested, 
from the amount of material present and the small size of the fort, that the site may not 
have been a "royal" residence, but may have been an industrial site. Irish literature 
demonstrates that the smiths were considered both very important and very dangerous, 

occupying a position at the edge of normal society. The suggestion is that the Mote of 
Mark was the residence and work-place of a smith such as the mythical Culann from 

the Täin Bd Cuailgne (Alcock 1983a). This is a reasonable interpretation of the 

available evidence, although it is likely that a maker of jewellery would have been 
kept under the control of a powerful political figure, given the importance of fine 

goods in a prestige-based society. As Driscoll argues, the presence of fine metalwork 
on the vast majority of prestige sites in Scotland, and the frequent presence of 
evidence for their manufacture, suggests that the control of metalwork was part of the 

power of the elite (Driscoll 1992). 

The difficulty with extending the status accorded smiths in the Irish literature to the 
metalworkers of the first millennium AD is that the smiths in the legends tend to be 

supernatural figures and thus are as likely to be representative of the whole concept of 
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smithing as the precise status of the occupation. It is unlikely that the actual artisans 
would have been revered, reverence being reserved for the process itself. Metalwork 

was an important element in the maintenance of retinues and thus status throughout 
Europe in the later first millennium AD and would have been tightly controlled. It is 

very likely that smiths would have been regarded as different to normal people 
because of the transformations they wrought in natural materials and because of the 
dangers of the fires and poisonous metals used but they would have been controlled 
spatially and politically. At Howe on Orkney the settlement around the broch included 

areas of metalworking alongside the domestic (B Smith 1990). 

The main controversy regarding the Mote of Mark, however, concerns the dating of 
the site (Graham-Campbell & Close-Brooks 1976). The penannular brooches attested 
by the moulds had zoomorphic designs, a decorative motif which, according to the 
accepted art-historical explanations of this period, were brought to the Celts by 
Germanic invaders. Naturally, this has been based entirely on typology. The 

radiocarbon dates from the Mote of Mark challenge this, dating the site earlier than 
the earliest date accepted for Anglo-Saxon examples of zoomorphic design. Attempts 
have been made to suggest the site was an Anglian foundation, but the radiocarbon 
dates together with the range of material on-site suggests a date in the sixth century 
for the main activity on-site, edging into the seventh (table 5.1). 

In terms of its catchment area, there is a much smaller area of agricultural land in the 
vicinity so that, together with the presence of imported goods, the focus of the site 
could be considered as being towards the sea. Unfortunately, the excavations have not 
produced enough evidence to' determine whether the Mote of Mark was the centre for 

several population groups, a purely industrial site or the centre for a single population 
group which was well-placed to take advantage of trade. The suggestion that the site 
was purely an industrial centre is unlikely in view of the amount of imported pottery 
on the site; this suggests a political power. If the correct interpretation is that of the 
centre for a single tuath, then either the site would eventually have been abandoned 
for another, more imposing site better placed to exploit agriculture as well as trade as 
the ri of the tuath accrued influence; alternatively, Anglian expansion into the area 
brought an end to the ri"s influence before it could develop into that of a ruin. If the 
site was a political centre for several tuatha, then it is the best candidate so far for 

such a centre within the territory of Rheged. 

The site of Forteviot (15) must also be considered at this stage since it was a Pictish 

palace. The site is supposed to have been occupied by Cinaed mac Alpin and, 
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according to the Scottish Chronicle, the site of his death in 858 AD (Alcock & Alcock 

1992,221). Unfortunately, the excavated evidence for the palace is non-existent. 
Alcock's excavations in 1981 concentrated on the traditional site of the palace at Haly 

Hill and found nothing relating to the Pictish period. Nonetheless, the evidence of 
three fragments of carved ecclesiastical stones and the cropmark complexes which 

suggest extensive Pictish cemeteries make it clear that Forteviot was at least an 

ecclesiastical centre during the first millennium AD. Whether this is a case where an 
ecclesiastical site was confused by later chroniclers for a secular palace because of 
Cinaed's death there is a possibility which can only be investigated by further 

excavation. 

Whithorn Priory in Galloway (16) is one of the most important southern Scottish 

ecclesiastical centre of the first millennium AD, the Candida Casa mentioned by 
Bede. However, there does appear to have been a secular settlement alongside the 

ecclesiastical remains, dating from the fifth/sixth centuries AD to the twelfth century 
(Pollock 1992,27-8). Although no full account of the excavations has yet appeared, 
some interesting material has emerged from the interim accounts published thus far. 
From the earliest parts of the site, imported pottery of A, B, D and E ware has been 

recovered together with fragments of cone beakers and some late Roman glass and 
pottery (Hill 1989,14). This would tie the site in with the social milieu of the duns 

and hillforts discussed elsewhere in this chapter. 

5.2.2 Sites of high status 

All of the sites discussed so far have had a reasonable claim to be considered as the 

centre for several population groups, the seat of the over-king of several tuatha, based 

upon the scale of the fortifications, the presence of high status imported goods and 
metalwork and the occasional existence of historical references to the sites. There are 
various other sites which, for various reasons, are more likely to be the seats of the ri 
of a single tuath. Some may have been the seat of a rf of more than one tuath, but the 
impression is of a lower status than that of the preceding sites. This is not intended to 
be an exhaustive list, merely an indication of the evidence available and an indication 

of the information which can be drawn from it. 

Urquhart Castle on the shores of Loch Ness (17), has been linked with a visit by 

Columba to the Pictish nobleman Emchath in the latter half of the sixth century 
(Alcock & Alcock 1992,245). Excavations at Urquhart Castle demonstrated the 

presence of a substantial occupation during the first millennium AD with radiocarbon 
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dates ranging from 460-660 cal AD at the earliest to 1066-1280 cal AD at the latest 

(table 5.1). The dates appear to fall into three groups, with the earliest date as the first 

phase and prior to the destruction layer. The middle group, ranging from c670-c 1100 
AD, relate to the destruction layer and therefore must derive from structures 
previously built on the site. There are thus probably two separate groups of dates 

relating to the Pictish occupation; it must be remembered that this does not indicate an 
interruption in the settlement since buildings would have been renewed during the 

course of the occupation, thus providing material of differing radiocarbon age on site. 
The final group of dates, from c 1000-c 1300 AD, relate to the medieval occupation and 
derive from the substantial kitchen midden found in the interior of the motte. 

Alcock considered Urquhart Castle as the centre of a large estate around Glen 
Urquhart because of the reference to the site in Adomnan's Life of Columba. The area 
is described as "agrum qui Airchartdan nuncupatur [the estate which is known as 
Airchartdan]" (Alcock & Alcock 1992,245). This leads Alcock to suggest that 
Urquhart was the centre of a large estate based upon the size of the medieval estate, 
the extent of the other Pictish material in the area and the series of terraces within the 

curtain wall of the medieval castle. This makes sense, and it suggests that the site 
would have been a focus for settlement within the landscape. However, the immediate 

area around the site is unsuitable for settlement, with the arable land lying further to 
the west along the Enrick and the Coiltie rivers (see Alcock & Alcock 1992,246: illus 
19; op cit 262). Politically, if the identification of Urquhart with the home of Emchath 
is correct, the site would have been subordinate within the Pictish kingdom of king 
Brude to Craig Phädraig. Alcock suggested that Emchath could be considered as a 
toisech for Brude's kingdom, a royal official who would have been a ri in his own 
right (Alcock & Alcock 1992,267). It is equally possible for the status of Emchath to 
have been a mormaer, a possibility not considered by Alcock, which would mean that 
Emchath and his successors would have been the ruirl for a number of tuatha since 
Jackson would argue that a mormaer occupied this higher level in society (Jackson 
1972). This identification, as toisech or mormaer rather than over-king, makes sense 
in view of the lack of imported goods found on site. Admittedly, there were very few 

artefacts from the excavation apart from a quernstone, but the impression is that the 

site did not have the same access to foreign trade as did the inhabitants of Craig 
Phädraig. 

Little Dunagoil on Bute (18) lies around 250 metres from the larger, vitrified fort of 
Dunagoil. Excavated between 1958 and 1961, the excavations produced a range of 
artefacts from the Bronze Age through to the medieval period (Marshall 1964,9). The 
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site itself stands on a small volcanic plug overlooking Dunagoil Bay on the southern 
tip of Bute. The lowest approaches to the site are defended by a rampart which, on the 

eastern side was an earthen dump faced with stones; on the western side, a secondary 
line of rampart, in this case a mixed deposit of stones and earth with an internal 
facing, ran for a short distance. Two later houses had been built within this lowest 

enclosure. The highest part of the site was enclosed by walling. Occupation deposits 

were encountered behind the wall in area A on the south-west side, but not elsewhere 
within this area. Area B, slightly lower, showed further evidence for occupation, 
although Marshall was unable to recover evidence for the layout of structures 
(Marshall 1964,12-13). The lowest area within this `citadel' part of the fort, area C, 
had no evidence for occupation. Artefactual material recovered from across the site 
suggests a mid-first millennium AD date for the site: E ware, boneworking (pins and 
combs) and glassware. This would probably have been the seat of a ri of Dä1 Riata 

subordinate to a centre such as Dunadd. The inhabitants would have been part of the 
Cenel Comgaill and thus a part of the Cenel nGabrdin, the dominant group within Dä1 
Riata for a time. 

The site of Green Castle at Portknockie on the Banffshire coast (19) produced 
radiocarbon dates from the rampart indicating eighth to ninth century AD occupation 
(table 5.1). However, most of the pre-Medieval material from the site was Iron Age 
(Ralston 1978,33) and there was nothing artefactual to associate with these 

radiocarbon dates; nor was there anything structural other than the rampart to tie to the 

radiocarbon dates. Consequently, this site does little to illuminate the nature of society 
and settlement in the later first millennium AD other than to add another site to the 
distribution maps. What can be determined is that a settlement was fortified at 
Portknockie during the eighth or ninth centuries AD and that it was probably the seat 
of a ri of a tuath of Fidach. 

Cullykhan, at Troup, also on the Banffshire coast (20), was essentially an Iron Age 

promontory fort. The first two main phases of the occupation were entirely prehistoric 
(table 5.1) and saw the construction of a timber-laced wall which was later destroyed 
by burning to the point of vitrification. The third phase of the occupation consisted of 
the reconstruction of the rampart (Greig 1971,19), dated by radiocarbon to the fifth to 
sixth centuries AD. However, as with Portknockie, there was no other material to 

associate with the radiocarbon date and the information provided by this site is 

minimal. It seems again to have been the centre of a tuath of Fidach, perhaps 
continuing on from the Iron Age Taezali or being a new political foundation distinct 
from the Taezali. 
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Dun Lagaidh (21) consists of remains of varying dates on a rocky knoll above flat 

ground on the south-western shore of Loch Broom, near Ullapool. The area available 
for settlement, some 500m by 900m, is limited on two sides by steep slopes and on 
the other two sides by Loch Broom. This hinterland thus forms an acceptable pocket 
of land for surveying, and consequently this site was selected for inclusion in the 
fieldwork programme for this research project. The earliest part of the site is a timber- 
laced fort with an outer hornwork dating to fifth-sixth centuries BC (table 1). At a 
later date, a dun was built on the highest knoll, within the wall of the fort. This has 
been dated by radiocarbon to eighth/ninth centuries AD (GaK-1947). The final 

element on the site was the re-modelling of the dun as a tower, with an associated 
hoard of coins dating to the period 1165-1247 AD, with an associated radiocarbon 
date which matches well (GaK-1949); the one sigma level gives a range of 1159- 
1285. Finds from the dun itself included a bronze ring-pin, an iron bridle bit, a small 
iron socketed spearhead, iron nails, sheet bronze and various bone implements 
(MacKie 1968,6). Interestingly, the excavator believed that there was evidence to 

suggest wooden furniture in the dun - carbonised wood and a large number of small 
iron nails. It was this carbonised wood which produced the radiocarbon date for the 
dun. If the radiocarbon date is accurate, then it would suggest that Dun Lagaidh is 

possibly a tenth century site. By this date, the site would have been Pictish but part of 
the new kingdom of Cinäed mac Alpin; it is not really possible to say anything about 
its earlier history, although it could be possible to link the original univallate fort to 
the Carnonacae if Ptolemy's information is correct. 

Ardifuir in Mid-Argyll (22) is a large dün, excavated by the Society of Antiquaries for 
Scotland in 1904-5. One of the more interesting aspects of the site is that it cannot be 

considered as a purely defensive and strategic site since it is at the foot of a hill-slope 

and thus entirely overlooked (Christison 1905,260). The finds included diagnostic 

pottery, divided between the Roman period with Samian ware and the post-Roman 
period with a fragment of E ware. Unfortunately, since the site was excavated at the 
start of the century, there are no scientific dates available while the detail on the 
location of the artefactual material is quite poor. However, it would appear that 
Ardifuir was a relatively important site of the Dal Riata. The low level of imported 

material suggests that it is appropriate to consider the site as the centre of a single 
tuath rather than any more substantial group. It is a possibility, but no more than that, 
that Ardifuir was a subsidiary of Dunadd which had a greater range of imported 

material than Ardifuir. 
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On Loch Broom, in close proximity to Dün Lagaidh, is the site of Dün an Ruigh 

Ruaidh, or Rhiroy (23). This site was excavated in 1967 and 1968; it was identified by 

the excavator as a semi-broch because of its flattened side. However, there is no 

reason to see the site as a semi-broch; there is enough room on the ridge on which the 

broch stands for the builders to have avoided the cliff-edge without having to reduce 
the width of the wall and the shape is more likely a reflection of collapse over the cliff 
(pace MacKie 1980). The site has little cultivable land in its immediate vicinity, 

standing as it does an a small terrace on the slopes of Cärnan Bän above Loch Broom. 

A series of radiocarbon dates were obtained for the broch, most of which were Iron 

Age from the first millennium BC (table 5). However, there was one date which was 
definitely from the first millennium AD, taken from a secure context (GaK-2494) 

which suggests some degree of occupation or use of the site at the same time that Dün 
Lagaidh was being used as a dün. It can be considered as a part of the same cultural 
and political milieu as Dün Lagaidh, but as a subsidiary centre. 

Eilean Righ 1 on Loch Craignish in Argyll (24), has only one find capable of a post- 
Roman date, a blue glass annular bead. This type of bead, as found at Diin Fhinn in 

Kintyre and at Castle Haven in Kirkcudbrightshire, has been dated in Ireland as 

seventh to tenth centuries AD (Guido 1978,67), such as an example from Lagore 

crannög (Hencken 1950,134, fig 65). Dun Fhinn, near Campbelltown in Kintyre, is 

similarly tentatively identified as having been occupied in the middle to late first 

millennium AD by the presence of a dumbbell-shaped blue glass bead. These beads 

are not particularly diagnostic and have been found in Iron Age contexts as well 
(Brown & Cowie 1987,61). Nor is the presence of a single artefact valid evidence for 

occupation during a particular period. The rest of the finds from Dun Fhinn date to 

roughly the second century AD (RCAHMS 1971,83-4). This site is one of the small 

number of duns which are rectilineal, such as Dun Rubha an Uamha on the northern 

coast of Ardnamurchan. The excavator, WFL Bigwood, believed that there had been 

"ranges of timber buildings... built against the inner face of the wall" (Bigwood 1966, 

11-12). However, given that the site is 13.4 in long and 5.6 in wide, and that the 

postholes are all within one metre of the inner face, it is more likely that the dun was 

roofed as a single structure (cf Nieke 1990,136). Unfortunately, there is no firm 

evidence to show an occupation at either site during the later first millennium AD. 

Kildalloig dun on the shore of Campbelltown Loch in Kintyre (25), was excavated 
between 1963 and 1965. The site had two, opposing entrances and a side chamber 

which contained a hearth edged with upright stones. There were two discrete 

occupation levels, the later of which was associated with a paved floor. A ring of 
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seven postholes were found in an arc within the wall, interpreted as the traces of a 
range of timber buildings. As with Dün Fhinn, these postholes are close to the wall, 
and this interpretation is open to question (cf Nieke 1990,136). Certainly, it would 
have been possible to roof the site and this is potentially a prestige domestic site, the 

residence of a single family or family group. The first occupation was dated 

artefactually to the second century AD, while the later occupation recovered a number 
of artefacts of probable post-Roman date: E ware sherds, a pale green dumb-bell glass 
bead, bone combs, bone pins and spindle-whorls. No radiocarbon dates were obtained 
from the site (RCAHMS 1971, ' no. 219,87-8). This would appear to be the home of a 
rf of a tuath of the Cenel Comgaill, part of the hosting of men claimed by the Senchus 
fer nAlban. 

Kildonan Bay, also in Kintyre (26), was excavated between 1936 and 1938 (Fairhurst 
1939). The site is roughly heart-shaped and revealed no evidence of any postholes. 
The first phase of occupation saw the establishment of several hearths and a series of 
features interpreted by the excavator as the footings of small huts. A later phase saw a 
certain degree of re-modelling with the narrowing of the entrance and blocking of the 

stairway and a new series of hearths. There was little differentiation between the 
floors, so the finds from the two periods were completely mixed up. They include a 
sherd of Samian, a penannular bronze brooch dated by typologically to the ninth 
century AD, iron tools, nails, knives and a spearhead, crucibles for metal-working, 
glass beads and a yellow enamel disc and a series of lithics. The dating was given by 

the excavator as first to second century AD for the first phase and the ninth century 
AD for the second phase; this latter dating was supported by radiocarbon dates, 

obtained decades after the excavation, which suggest an occupation around the eighth 
to tenth centuries AD (Peltenburg 1982,207). A third phase dates to the twelfth to 
fourteenth centuries AD. Fairhurst's suggestion of half a dozen small huts within the 
dun seems unlikely given that the site is 19.2 m by 13.1 m, but it is also unlikely in 

view of the scale of the site that it was roofed as a conventional domestic structure. 

Ugadale Point in Kintyre (27) was excavated by Fairhurst in 1939; accordingly, there 
are no radiocarbon dates available, as is the case with so many of the excavated duns 

of western Scotland. The finds, including a bronze needle, three pieces of a shale 
armlet, three blue glass beads, a spindle whorl, worked bone and fragments of two 
crucibles (Fairhurst 1956), are consistent with the evidence from Kildonan Bay with a 
possible second century AD date for the foundation of the site, with further 

occupation in the eighth to ninth centuries AD. The site was also used in the post- 
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medieval period, represented by the sub-rectangular structure within the dün wall and 
the sixteenth century silver coins recovered during excavation. 

Castle Haven, on the coast near Kirkandrews in the Stewartry of Kirkcudbright (28), 

was excavated in 1905 by the local landowner (Barbour 1907). The site is very 

unusual; it resembles both a cashel such as Staigue, Co Kerry and a medieval bailey 

without its motte. The finds suggest dates from the Iron Age into the middle of the 
first millennium AD; several glass beads, spiral finger-rings, a bronze penannular 
brooch and the remains of what appears to have been chainmail (Barbour 1907,78-9). 

A kitchen midden was preserved at the south end of the inner enclosure, containing 
bones and antler; a human skeleton wearing an iron finger-ring was found in the outer 

enclosure, aligned north-south. The report claims evidence for grain cultivation, 
although the sparse information of the report makes it impossible to say whether the 

evidence consisted of the quernstone or whether carbonised grain was recovered. This 

may have been an elite site of the kingdom of Rheged. 

Cruggleton Castle is situated on the Solway Coast between Garlieston and Whithorn 
(29). This castle was important in the medieval period but was first built as a castle in 

the thirteenth century as a seat of the first Lords of Galloway. This was 

commemorated by a contemporary poem, the Roman de Fergus, about the father of 
Somerled who was first Lord of Galloway (Ewart 1985,6). However, the site was the 
location for settlement before the growth of this medieval kingdom. The first 

occupation was attested by the fragmentary remains of a complex hut circle of around 

eight metres in diameter (Ewart 1985,12). Charcoal from this phase gave a date in the 

second or third centuries AD (GU-1638 in table 5.1). This was followed by a second 

phase consisting of a small rectilinear timber hall with associated palisade wall. This 
feature produced charcoal giving a date in the eighth to ninth centuries AD (GU- 

1637). Unfortunately, this radiocarbon evidence is all the evidence available from the 

site. No artefacts of the later first millennium AD were found, although kitchen 

midden deposits were recovered in association with the phase II features. The bias in 

the faunal material was towards cattle, with only a single fragment of deer bone to 

suggest use of the wildscape (Ewart 1985,68). The problem with this site is that it is 

uncertain whether it was an Anglian site, following the earlier part of the dating 

bracket, or a Strathclyde site, following the later part of the range. 

Castlehill in Ayrshire (30) was excavated in 1901-2 and the artefacts were examined 

at a later date by Curle (J Smith 1919,134). The finds relate to separate phases; the 
Dragendorff 18 bowl, the dragonesque bronze fibula, the sword-guard resembling an 

example from Newstead, the blue melon bead, the opaque yellow glass beads and the 
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green glass jar all date to the Roman period and probably the late first to second 
century AD. However, various of the glass sherds, which include pieces with white 
glass trails and plastic decoration, were identified by Curle as analogous to material 
recovered by him at the Mote of Mark in 1913. This was also true of the bronze 

penannular broch found at Castlehill. The evidence suggests the on-site manufacture 
of jewellery and metalwork, as at the Mote of Mark, at roughly the same period. It is 

unwise to speculate in the absence of firm dating evidence, but it might be that 
Castlehill was a Strathclyde version of the Mote of Mark. 

The site of Buiston crannbg in Ayrshire (31) has been excavated twice, firstly in the 

nineteenth century (Munro 1882,190-239) and more recently by AOC Scotland Ltd 
(Barber & Crone 1993). In the earlier excavation, E ware pottery, jewellery, bone pins 
and metal-work of early medieval type were recovered; this has been given support in 
the more recent excavations which produced several radiocarbon dates and a 
dendrochronological dating sequence. The radiocarbon dates from Buiston cover three 
date-bands: Roman period (45-200 AD cal at 95% level); late - post-Roman period 
(230-520 AD cal at 95% level); post-Roman period (540-680 AD cal at 95% level). 
The dendrochronological evidence unfortunately remains unpublished to date, but the 

pattern emerging is one of continual re-building throughout the first millennium AD 
(Crone, in lecture). Buiston can be considered as a site of the Damnonii which 
continued in use into the kingdom of Strathclyde. As a site subject to Roman 
influence, it is unsurprising that the amount of imported material from Buiston was 
found. 

Loch Glashan crannög in Cowal (32) was excavated by JG Scott in 1960. A very rich 
assemblage of organic artefacts was recovered (RCAHMS 1988, no 354,205-8; 
Earwood 1990), including wooden material (a paddle, a bucket, a scoop, several 
bowls, a trough, a spoon and a spindle whorl), leather material (a sheath, some shoes 
and a jerkin) more industrial material (a crucible, slag, whetstones, pieces of at least 

thirteen quernstones, an iron `bearded' axe and a bronze penannular brooch) and 
imported pottery (an almost complete E ware vessel and sherds from at least four 

others. It is difficult to assess the material from this site: in crude terms, the material 
includes both prestige items and those pertaining to an agricultural lifestyle. However, 

the presence of evidence for industrial and agricultural transformative processes 
argues for a level of society in which there was some degree of control over different 
forms of resources; this can be considered to be the level of the ri or toisech. 
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Dunbar (33), known in the sources as Dynbaer, has recently been excavated although 
the results are not yet published; however, in addition to the Anglian buildings 
discovered (Moloney 1992,50), there are also earlier timber roundhouses built around 
paved yards which date from the second century AD onwards and a series of 
industrial features which suggest leatherworking which date to the fifth and sixth 
centuries AD (Holdsworth 1991,316-7). This site stands within the enclosure of a 
pre-Roman Iron Age promontory fort, but appears to be more related to industrial 

activity and nascent urbanism than to the Heroic Age world of rI and toisech. 

5.2.3 Sites of lower status 

Fragmentary traces of timber structures dating to the middle of the first millennium 
AD were recently recovered by AOC (Scotland) Ltd in the course of a rescue 
excavation on a Bronze Age cremation cemetery at Ratho Quarry (34) in Midlothian. 
There are currently few details available concerning the nature of the remains, but 
there appears to have been at least two small rectilinear structures associated with a 
large number of loom weights. The level of preservation seems to have been poor and 
there was little remaining of the floor surfaces. The first millennium AD date was 
assigned on the grounds of the typology of a bronze pin discovered during the 

excavation (A Smith 1993). Accordingly, the dating at this stage is tentative to say the 
least. Nonetheless, should this site prove to be post-Roman, then it can be assigned to 
the non-elite sites of southern Scotland on the evidence of the large number of clay 
loom-weights. 

Auchategan (35) on the mainland of Cowal just to the north of the Kyle of Bute is a 
site of considerable longevity. In addition to the Neolithic and Bronze Age burial 

cairns present, the main site had a sequence running from Neolithic domestic 

occupation through Bronze Age funerary remains to ironworking and Medieval 

structures (Marshall 1978,39). A hearth lying between the occupations of the post- 
hole house and the stone house gave a date of the eighth to ninth centuries AD (GaK- 
2768 in table 5.1). Unfortunately, the date of the hearth does not relate to either 
structure directly and only provides a TPQ and a TAQ for each (Marshall 1978,72). 
Furthermore, little information would be provided if the date related more directly to 
the buildings because they are single structures with no artefactual material. Nothing 
is known of the activities of the inhabitants, while it is possible that at least one of the 
buildings relates to the local tradition of a chapel of St Modan in the area (Marshall 
1978,36) and would therefore be ecclesiastical. 
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Bruach an Druimein on the Poltalloch Estate (36) was discovered in the course of 

gravel extraction in 1959, and part of the site was damaged. Little material capable of 

providing a date was obtained, apart from two glass beads "belonging to the second 
half of the first millennium AD" (RCAHMS 1988,204). The site itself seems to have 

had three separate phases. The first, consisting of a series of pits and scoops 
interpreted by the excavator as `cooking troughs', lacked any indication of formal 

structures. Phase II was a possible round timber building (this part of the site was 
damaged, hence the tentative identification) of ten metres diameter which was at least 

partially paved. Phase III was a second timber building overlying the first and 
constructed of oak. There were traces of daub and wattle from the walls and some 
charred grain. Outwith the site chronology, being stratigraphically isolated, were the 

stone foundations of a small hut which had evidence for iron-working both in and 
around it. From this evidence it is very difficult to say whether the site was prestige or 
domestic, but it has the appearance of something less exalted than a llys. 

The site of Ardnadam (37) in Argyll (Rennie 1984) is difficult to assess because of the 
fragmentary nature of the remains datable to the first millennium AD in the midst of 
material from other periods. However, there appears to have been an early chapel, the 

remains of a rectilinear structure (structure 17), interpreted as a byre or shed by 
Rennie, later than the chapel but apparently earlier than the Medieval occupation 
(Rennie 1984,32) and a blast furnace which is related by Rennie to structure 17 for 

somewhat obscure reasons but which is apparently not associated with it. 

It is from the Pictish areas of Scotland that the best evidence for domestic settlements 
of the lower levels in society than that of the brochs, forts and crannögs. The main 
type of house known is a essentially circular construction, such as the post-souterrain 
houses at Carlungie (43) and Ardestie (44) (Wainwright 1963), sometimes being oval 
with circular side-chambers, such as at Coileagain an Udal, North Uist (Crawford 
1986). Rectilinear forms are also encountered: the overall shape of the Buckquoy 
houses is sub-rectangular (Ritchie 1977) with the internal layout being an main oval 
room, a lateral circular chamber and a sub-rectangular room with a porch at the 

opposite end. There are also clusters of buildings around brochs, such as at Gurness 

and at Howe, which date by radiocarbon to the Pictish period (B Smith 1990). The 
buildings are a mixture of circular and rectangular houses, stores and courtyards in a 
rubble core and form the basis for Foster's analysis of social developments in Pictish 

areas (Foster 1989). It is also presumed by some (Alcock 1980,74) that the wags of 
Caithness are Dark Age. These are drystone complexes containing several long, 

rectangular houses mixed with circular structures. They are undoubtedly multi-period 
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but the only excavated examples were excavated poorly around the Second World 

War (Curie 1941; 1948). However, the artefacts recovered by Curie from the Wag of 
Forse suggest a date in the early Iron Age, as does the fact that the large hearth in one 

of the oblong buildings consisted of substantial amounts of charcoal (Curie 1941,28). 

This suggests that the occupation of the wag pre-dates the substantial loss of tree 

cover in Caithness and the growth of blanket bog. This seems to have occurred around 
the end of the first millennium BC (Dickson & Dickson 1984), so a date in the early 
Iron Age is likely. 

One of the best examples of a Pictish farming settlement is the site of Hawkshill at 
Easter Kinnear in Fife (45), excavated by the Scottish field school in 1989 and 1990 

(Driscoll 1989;, Driscoll & Watkins 1990). The site was discovered through aerial 
photography and investigated by excavation and geophysical survey. Three structures 
were excavated in the two seasons, two scooped and one that had been re-built twice 

on top of another scooped structure. The basic layout seems to have been sub- 
rectangular to ovoid of less than ten metres on any axis. The last phase of building B, 

a longhouse, was tentatively dated to the eleventh or twelfth century. No pottery was 
recovered, leading the excavator to conclude that the site was in currency during an 
aceramic phase (Driscoll 1989,18). This reflects a difference in the social level 
between Hawkshill and elite sites such as Clatchard Craig or Dundurn which had 

access to imported fine wares. 

Dalladies II (42), a roundhouse complex with souterrains, dates from the second 
century BC to the sixth century AD (table 5.1); the later date derives from charred 
grain (Watkins 1979,164) and thus provides reasonably close dating. The souterrains 
were filled-in sometime in the first or second centuries AD, dated by a piece of 
Samian from the fill (Watkins 1984,66). 

Finally, radiocarbon dates have recently been received from the site of North 

Pitcarmick (55) in north-east Perthshire excavated in 1994 by John Barrett and Jane 
Downes. These prove that the Pitcarmick-type houses which had been suspected of 
being Pictish are indeed of that date; the dates obtained range from the fifth century 
AD to the ninth century AD (table 5.1). Material culture was again very poor, the only 
pottery recovered being Medieval in date and relating to the overlying `chalet' 

structure (J Downes, pers comm). The site as a whole consists of an upland 
agricultural community with no local political centre; in the medieval period, the 

settlement related to a nearby village down on the river. 
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5.3 HIERARCHICAL LANDSCAPES 

Two excavations in the course of the upgrading of the A74 to motorway provide 
contrasting examples of hierarchical landscapes; the first is Warden's Dykes (39) near 
Gretna, the other is Woodend near Johnstonebridge (57). Both sites were identified in 

the NMRS as ditched enclosures possessing two banks. This feature of their 

construction was considered before excavation as being of great importance: Irish 
historical sources such as the Crith Gablach mentioned the right of kings to the 

construction of an extra rampart as part of the labour dues owed by their clients, 
known as the drecht giallnae. Admittedly, this rampart seems to have been a third 

rampart but there did seem to be the principle that status was denoted in architecture, 
in the elaboration on a simple theme. Accordingly, it was felt prior to excavation that 
these sites were likely to have been of high status. 

The constraints of rescue excavation are apparent in both excavations. At Warden's 
Dykes, the excavation was of the cropmarks adjacent to the site and not allowed 
within the enclosure. At Woodend, there was little opportunity for excavation outwith 
the enclosure to investigate the possibility of subsidiary settlement adjacent to the 

enclosure, and this was left to geophysical survey to investigate. However, these 

circumstances meant that the two separate excavations could be taking as showing the 
interior and exterior of a late prehistoric banked enclosure. 

Warden's Dykes was excavated in 1992 (Banks 1992a; Banks forthcoming b), 
following an assessment project which included geophysical survey of the interior of 
the enclosure using both resistivity and magnetometry. The resistivity survey revealed 
a large circular structure inside the main entrance, while the magnetometer indicated 

earlier structures underlying the banks of the enclosure. The excavation revealed a 
large number of features in the area outside the enclosure: nearly 200 pits, stakeholes 
and postholes together with large boundary ditches and a roadway. There was also an 
area of settlement with the robbed remains of circular structures and occupation soils. 
Ten radiocarbon dates were obtained from the site, deriving from a mixture of 
posthole fills, organic layers in the ditches and charcoal patches. None of the 
radiocarbon dates was Iron Age. The earliest date was Early Neolithic while the latest 

was Medieval, demonstrating five millennia of occupation in the area (Banks, 
forthcoming b). The later dates suggest that the site may have been a centre for 

settlement in the area, an interpretation which can draw support from the aerial 
photograph evidence for the enclosure. The single photograph available, 
RCAHMSAP 85. A. 22586/Man Uni DF/2545 taken in 1984, shows a series of large 
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cropmark features, all of which seem to relate to the enclosure. Accordingly, the 

enclosure appears to have had an effect upon the surrounding landscape, acting as a 
focal point for the layout of the socially determined landscape. 

The site of Woodend was excavated in 1994 (Banks 1994b), again following 

geophysical survey. The survey was not as successful as at Warden's Dykes because 

of the presence of a metal water pipe running across the survey area and through the 

middle of the enclosure. The survey revealed little activity beyond the enclosure apart 
from modern disturbance. The survey was the only investigation possible for the 

majority of the field in which the enclosure stood because of the restraints of the 

rescue background of the project and because the enclosure stood on a working farm. 

A trench was machine-excavated around the exterior of the site to determine whether 
any land boundaries related to the enclosure, as had been the case with the large 
ditches at Warden's Dykes. The surface of this trench showed no evidence for such 
land division, but did indicate the former presence of woodland adjacent to the 

enclosure. The excavation of the interior of the site provided evidence for the 

occupation of the enclosure with a large number of structures interpreted as houses 

and one which appeared to be a stockade for livestock. Finds were extremely rare, 
apart from coarse stone which ranged from tools such as pounders and grinders to 

well-made querns which preserved both pivot-hole and handle-hole, and the 
identification of the site as one of high status can be questioned. However, the banks 

of the enclosure support the suggestion that the enclosure represents the results of the 

mobilisation of resources. Two banks were discernible on the surface and had been 

recorded by RCAHMS. The sections through the banks revealed the presence of a 
third, outer bank which had been slighted in antiquity, a reminder of the drecht 

giallnae. Furthermore, the banks had been constructed only partially of material from 

the ditch: three banks had been constructed but only one ditch was excavated. The 

make-up of the banks indicated a mixture of turf, topsoil and sub-soil. This may have 

come entirely from the site, there being no evidence in the sections for a buried land 

surface, but the range of sub-soil, material made it a possibility that soil had been 
imported to the site as a part of the construction. This would match the results from 
Navan, where micromorphological evidence indicated the range of sources of the soil 
in the backfill of the site after its burning (Lynn 1993). 

Neither site provides unequivocal evidence in support of the idea that an hierarchical 

social system will produce an hierarchical settlement pattern. However, both sites do 

give some supporting evidence, while both have significant unknown elements which 
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compromise the value of the information they might provide. Warden's Dykes itself 

was not excavated so its date has to be inferred from similar sites. Similarly, the 

excavation of the surrounding area was limited to the supposed route of the access 
road, allowing an area of 125m by 25m to be excavated. Such a small keyhole in the 
field left a lot of ground for further Iron Age activity uninvestigated; nor where the 

majority of the cropmarks in the field investigated since they lay outwith the 

construction corridor. At Woodend, the contemporary status of the site is not known, 

there being evidence in favour of low status and of high status: few artefacts but a 
great deal of effort invested in the construction of three ramparts which do not appear 
to have been defensive. Furthermore, the extent of activity in the field remains an 
unknown because of the limitations on the extent of excavation. The evidence for 
Warden's Dykes as a centre for the settlement pattern in the area is better than for 
Woodend which will require the production of the micromorphological report to know 

whether the bank material is local or imported from the surrounding area (Banks, 
forthcoming c). 

5.4 IRELAND 

Because of the reliance of any discussion of Celtic social structure in the first 

millennium AD upon the evidence of Irish legal texts and other documentary sources, 
it is necessary to consider the settlement archaeology of this period to see how it 

relates to that evidence; the numbers following several of the site names refer to illus 
2. With an area as large as Ireland, it is obviously necessary to make some 
generalisations in such a brief discussion of the archaeology as this. This is especially 
pertinent since Ireland is one area of Celtica which is not lacking in evidence for 

settlement in the later first millennium AD. Indeed, the problem for Irish archaeology 
is finding the evidence for settlements dating to the early first millennium BC and the 

early first millennium AD (Warner, in lecture). It has been suggested that the dating of 
raths to the later first millennium AD is wrong and that they actually cover the period 
from at least the Iron Age onwards (Edwards 1990,10-11). The basis for this is that 

most of the rath excavations have relied upon the dating of metalwork which is itself 
dated by relating archaeological levels to historical events. However, Lynn rejected 
these arguments by reference to the sites where dating is secure from radiocarbon 
(Lynn 1983). Furthermore, as Edwards notes, "[with] the possible exception of the 
Rath of Synods at Tara, evidence for their Iron Age use is also practically non- 

existent" (Edwards 1990,17). 
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There are few hillforts known in Ireland and most seem to have been built first in the 
Bronze Age, but there is evidence of use in the first millennium AD. There is 

evidence from sites such as Clogher that some hillforts were occupied at least 
intermittently until the ninth century AD (Proudfoot 1977,93). The reduction in the 

role of hillforts has been interpreted as the abandonment of pagan centres with the 

spread of Christianity, but in view of the general assimilation within the pre-Christian 
structures of society where Christianity and paganism met, this explanation is 

unlikely. Hillforts had ritual significance in pre-Christian society demonstrated by the 
fact that thirteen hillforts, such as Tara (59) and Knockaulin (61), contain earlier, 
generally Neolithic burial mounds within the circumference of the ramparts (Raftery 
1972,44). 

Literary references hint at the nature of the occupation of hillforts, although it is 
difficult to match existing archaeological knowledge to this material. The 
Dindshenchas, although dated to late in the millennium, talks of the large number of 
houses and warriors within the fort at Tara (Gwynn 1903-1935), and the general 
impression is that hillforts were centres for warrior elites from whence they went 
raiding. However, it is possible that the reference to Tara relates to the raths in the 

complex rather than the fort. Hillforts do not produce many house plans although they 
do produce imported pottery and luxury metalwork; nowhere so far has anything 
resembling the Mead Hall of Tara been found (Best 1910). This was, according to 

early literature, a long hall divided into five sections, one along each wall and a 
central one. The two long walls were divided into twelve imdae [seats] while the two 

shorter walls were divided into eight imdae. The central division had three fires and 
the cauldron. The nearest analogy so far is the massive circular structure at Navan 
(69), interpreted by the excavator as a feasting hall which was later burnt down (Lynn 
1993), although the site dates to the end of the first millennium BC and the first 

centuries of the first millennium AD and seems to have had a purely ritual function. 

The more numerous form of sites known to have operated in the later first millennium 
AD are the raths and cashels; over 40 000 raths and cashels are estimated to have 

survived, widely distributed across Ireland (Proudfoot 1977). The difference between 

raths and cashels is essentially semantic; raths tend to be earthen and cashels dry- 

stone, but this distinction does not work in all cases. The question is whether they can 
be seen as prestige sites or ordinary domestic sites. It has been calculated (Proudfoot 
1977,90) that the raths are distributed such as to allow each a farm of between sixteen 

and thirty-two hectares. Examples consistent with both explanations exist, while there 
is some evidence that these sites were not the only form of settlement at this period for 
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the various levels of society they represent: Proudfoot's unpublished PhD thesis (cited 

in B Williams 1983,240) found that in Co Down, there are areas of good agricultural 
soil without raths which have a concentration of place-names containing the element 
"balle-" which he considered reveal the presence of a different settlement type which 

was probably unenclosed. 

It is often assumed that raths are the basic settlement unit for the majority of the 

population (Binchy 1941; Duignan 1944; Proudfoot 1961; Brady 1994), although the 

unfree did not live in raths; as Ö Corrain points out, the fuidir was settled on 
superfluous land (Ö Corrain 1972,42). However, this relies upon two arguments. 
Firstly, the sheer number of raths known makes it tempting to see them as the major 
form of settlement used; secondly, many of the excavations of raths have revealed 
little in the way of material culture, suggesting to the various excavators that the 

occupants must have been poor. These arguments are not particularly strong. 

Edwards notes a division in terms of size; univallate raths tend to have a small range 
of finds, such as copper alloyed ringed pins, lignite bracelets, glass beads, spindle 
whorls, rotary querns, iron knives, bone and antler combs and pins, souterrain ware 
(in north-east Ulster, at least) and - leather shoes and wooden vessels where 
waterlogged (Edwards 1990,33). The multi-vallate raths tend to supplement this 

range of finds with fine metalwork and imported pottery and glassware, supporting 
evidence for the drecht giallnae as an indication of royal status. The univallate raths 
could have accommodated the b6-aire and mruigJher, but the range of finds from 

raths indicates that the lower echelons of the nobility, such as the aire deso, probably 
resided in univallate raths as well. 

The list of finds above contains a series of items which indicate access to a variety of 

resources: metal and craftsmen for the beads, bracelets, pins and iron objects, 
livestock for the leather goods and the spindle whorls, and cereals for the rotary 

querns. There are two possibilities to explain this circumstance. Firstly, the occupants 
of all the excavated raths were in a position to mobilise resources from a range of 
different contexts. Alternatively, the occupants of the univallate raths had an 

agricultural surplus which was capable of being traded for the products of artisans. 
This would imply freemen with a reasonable level of resources. 

If the former is correct, then in order to mobilise these resources, a relatively high 

status is suggested. The presence of combs may well be an indication of the occupants 
being lords over others; the comb-maker, according to the Bretha Nemed tolsech, 
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gained his status by "racing a dog in contending for a bone, straightening the horns of 

a ram by his breath without fire, chanting on a dunghill so that he summons (? ) on top 

what there is below of antlers and bones and horns" (Kelly 1988,63). Any examples 
of the comb-maker's art, therefore, are unlikely to have been made by the occupants 
of the rath and they may well have employed the comb-maker, whose status was 

apparently quite low. This does not mean that the occupants would all be of the aire 
grade, since the mruigfher, and presumably the more affluent bo-aire, were able to 

sustain doer-rath clients themselves. Noble status depended partially upon the fer 
fothlai [man of withdrawal] owning twice the possessions of the aire deso (MacNeill 
1923,294), but also upon the maintenance of clients. MacNeill translated the section 
of the CrIth Gablach concerning the fer fothlai as "`a man of withdrawal', why is he 

so called? This man takes precedence of [the other] bdairig" because he withdraws 
somewhat from the position of b6-aire in order to lend capital to clients" (MacNeill 
1923,293). 

Further help is provided by the legal references to the possessions to be expected 
according to status. As mentioned above, raths appear to be distributed to give each a 
holding of between sixteen and thirty-two hectares (Proudfoot 1977,90). According 

to the Crith Gablach, it is only at the level of the mruig1her, the highest grade of 

commoner and whose grandson, known as a fer fothlai [man of withdrawal] could 
become noble, that the commoner owned a plough. The 6c-aire, a lower grade of 
commoner, owned only a share in a plough-team (Lucas 1972,54). Consequently, it 

seems unlikely that the 6c-aire or the aithech arathreba a deich could have lived in 

the raths, since the joint husbandry which the Crith Gablach notes of both these 

grades would have been impractical for the acreages concerned. Only the wealthy and 
powerful can afford to live in isolation. Thus, raths are likely to represent the 

settlement of the wealthy sections of society, with the rest of society living in other 
types of sites. 

Raths were banked enclosures of varying size: Carraig Aile 1 is forty-two metres in 
diameter, Carraig Aile 2 is 46.8 metres (S PÖ Rfordäin 1949a, 52) while others are 
around thirty-five metres. According to the seventh century Crith Gablach, the rath of 
a ri [king] was to be forty-two metres in diameter (Graham 1950,69). Around the rath 
was a quarry ditch, which as Carraig Aile (see 62) shows was not very deep. Cashels 
do not have a ditch, so it does seem to have been a construction feature. 

Men of particularly high rank seem to have had an extra defence, called a drecht 

giallnae [labour service] after the institution which provided for it, built by the base 
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clients; the exact nature of the work is obscure, and while Byrne (1972,138) considers 
it a rampart, Graham (1950,69) considers it a four metre wide ditch, ten metres from 

the rampart of the rath. Whatever the precise nature of this rampart, it appears in Fled 
Bricriu when the champion's wives pass three "ridges" as they come to the rath (§20). 
The rampart itself seems to have been mainly for show and not a serious hindrance: in 

the Täin Bd Cüailgne, when the guests heard the noise of Cü Chulainn killing 
Culann's dog, they ran "out over the palings of the fortress". This suggests a palisade, 
although still not forming a formidable defence. In Fled Bricriu, Loigaire is thought to 
have jumped over the ramparts of mac Curoi's fort in §82, while in §88, CU Chulainn 

actually achieves it. This is a feat, however, and the significance is that the wording 
shows that the heroes, when keeping watch, were outside the rath; Culann, in the Täin, 

says of his dog that "because of our cattle and our goods he is slipped and the liss is 

closed" (Dunn 1914). 

Within the bank were circular huts, generally wooden, but occasionally stone or with 
stone foundations. At the Grange, Lough Gur (62) (S Pb Riordäin 1949b, 128), there 

was only, one house, Letterkeen in Co Mayo had two (6 Rlordäin & MacDermott 
1952,71) while Carraig Aile 2 had four or five. The houses inside the raths were 
normally about six metres in diameter and contained a central hearth. At 
Leacanabuaile (60), Co Kerry (Duignan 1944,133), the major house is a rectangular 
stone house with a subsidiary circular clochdn and two sub-rectangular "lean-to"s. 
There is evidence in the literature for farm-buildings. In the story Dark-haired is 
Duanach, -from a legal text (Dillon 1932,63), there is a description of a byre: "Then 

there used to be a beam across through the house and seven pegs in it and five 

spancels on each peg. " The cows were thus tethered to allow milking in the byre. In 

the same text, there is mention of a daub and wattle shed in which Maine locks some 
pigs, while elsewhere, the smithy of MacEndge (the armourer of the Ulaid) is said to 
have had a skylight. 

The houses were built with daub and wattle walls. In Fled Bricriu, in §25, it is 

obvious that the feast-hall is of daub and wattle. Loigaire and Conall Cernach "each 
broke a stave of the palace" to allow their wives entry, while Cu Chulainn lifted up 
the building "until the stars of heaven were to be seen from underneath the wattle... 
Thereupon C9 Chulainn let the palace down till seven feet of the wattle entered the 

ground. " Excavation has supported this evidence, with waterlogged sites revealing 
wattle walls clad in moss and other organic material for the huts; the best example 
comes from Deer Park Farms in Ulster (Lynn 1987; 1989), where the wattle has been 
dated by dendrochronology to 648 AD. 
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The ramparts were not necessarily defensive; at Ballingarry Down, Co Limerick 
(Hunt 1951,74), the houses overflowed the rath, obviously not needing its protection. 
In The Courtship of Ferb (Leahy 1902), Conchobar's attack on Rath Imi consists of 
his warriors "raising a cry of havoc" and Gerg and his men coming out to drive them 

away; Conchobar has been inside the rath twice already before he kills the last 
defender and plunders it. From this, it would appear that the fighting took little 

account of the structure of the rath. In the Täin (Dunn 1914), when Cü Chulainn seeks 
combat on taking up arms, his victims come out of their rath to meet him on the 
faithchi [lawn]. In Togail Bruidne Da Derga [The Destruction of Da Derga's Hostel], 
(in Dillon 1948,31), it is clear that the defenders come out of the hostel to drive off 
the raiders and "many a man got a drink of death tonight at the gate of the hostel". 

Promontory forts in Ireland are widely distributed generally, although with very few 
in the south west. Of the excavated examples, most have produced dates from the mid 
to late first millennium AD (Proudfoot 1977,93), although Dunbeg (63) shows signs 

of long usage (Barry 1981). The finds show an economy typical of the raths such as at 
Larrybane, Co Antrim (Proudfoot 1977,93) and they seem to be a coastal 
complement to them. Most are uni- or bi-vallate, but a few, such as Dunbeg, are 
multivallate. This latter site has three earthen banks and a stone rampart. 

Crannögs are of a similar size to raths and have a similar mixed economy. They are 
also in areas of good farmland, while there is no evidence for any significant 
exploitation of marsh and lake exploitation (Proudfoot 1977,90). They have similar 
round-houses of about six metres diameter, with hearths built on beaten clay or placed 
on flagstones. A causeway generally connects them to the mainland, but several have 

additional "jetties" for access by boat, such as at Lagore (Hencken 1950). The range 
of social status is also that of the raths, with some very rich sites producing luxury 

goods, other sites producing small amounts of material equipment alone. However, 
Edwards states: "Crannögs were defended homesteads occupied by the wealthy and 

prestigious in early medieval Irish society. The crannög construction would have 

called for the organisation of a considerable labour force" (Edwards 1990,41). 

In general, stratigraphy is difficult to recover on crannögs, but it was possible at 
Lagore (64) and Ballinderry 1 (65). They are both rich sites with the normal 

preponderance of cattle remains in the faunal record. However, there is a marked 

reduction in the later levels of the numbers of cattle in favour of pigs and sheep 
(Proudfoot 1977,90). It is seen as representing a decline in status of the occupants. 
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Dates have been obtained by dendrochronology for a series of crannögs in Ulster. All 

of these dates, apart from one, range between 570 AD and 627 AD for the felling of 
the trees. The one aberrant date is 553 AD, from the site of Mill Lough in Co 

Fermanagh (Edwards 1990,37). This suggests that crannögs in Ireland can be 

considered a settlement type of the later first millennium AD. 

Clogher (72) has Neolithic, Bronze Age and Iron Age occupation followed by an early 
medieval occupation, linked historically with the Airgialla and thus of interest in view 
of the connection between the Airgialla and the Dal Riata. The Iron Age occupation 
consisted of a univallate fort with an earthen bank; the first phase of the later 

occupation was a fifty metre diameter enclosure formed by a wide, flat-bottomed ditch 

with an internal palisade and an external, possibly timber-framed bank and possibly 
two phases of palisade. The chronology is provided by the presence of a large number 
of sherds of B ware, dating to the fifth to sixth centuries AD, and a radiocarbon date 
from iron-working debris of 410-600 AD cal (Edwards 1990,44). This was replaced 
by a seventy metre rath dated to roughly the seventh century by E ware. Edwards 

presumes that the occupation ended sometime after 800 AD with the decline of the 
Airgialla and the rise of the Ul Neill. 

The best indication of the hierarchical type of landscape suggested for the Scottish 
landscape comes from Antrim in Northern Ireland; the strength of this example lies 

partly in the fact that it comes from the Irish part of Dal Riata. A current programme 
of aerial survey and excavation has revealed upland settlement dating to the mid-first 
millennium AD consisting of houses lying within circular enclosures (B Williams 
1984); at the site of Ballyutoag (67) in Co Antrim, there are two enclosures close 
together with ten and twelve houses respectively, 0.4 kilometres from a rath with an 
associated field system. Excavation has dated the houses to the seventh century AD (B 
Williams 1983,239). Williams believes that settlements sites currently known from 
Ireland are only a part of the original settlement record; sites like Ballyutoag "owe 

their survival to the fact that they are located just above the margins of modern 
agricultural enclosures" (B Williams 1984,47) and indicate the type of sites which 
may have been destroyed in the lowlands. Indeed, Williams argues that "... eighteenth 
and nineteenth century reorganisation of the landscape has removed almost 
completely much [sic] of the evidence from the lowlands. Early Christian raths 
survive, as do the mottes and castles of the medieval period, because they were too 
large to remove. Smaller-scale structures such as field fences and houses simply 
vanished" (B Williams 1988,95). Williams interprets the enclosures as transhumance 
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sheilings since he interprets the raths as the normal settlement type but the importance 

of the site lies in the fact that it indicates the presence of subsidiary levels of 

settlement which in this case have survived through being enclosed and above the 

main zone of agricultural destruction. 

The landscape of Scotland in the Medieval and post-Medieval periods has generally 
been considered purely in terms of the elite structures which form the main part of the 

upstanding material: "The Scottish medieval towerhouse has for a long while now 
been viewed as a free-standing, largely self-contained entity ... seen in complete 
isolation" (Tabraham 1988,268). However, as Tabraham continues, "the towerhouse 

still stands at the heart of the complex, the chief residential unit and the most secure 
in troubled times. But it can no longer be viewed as an isolated dwelling house" 
(Tabraham op cit, 275). What is true of the later periods is likely to be true of the first 

millennium AD: the substantial stone structures are the surviving element of a 
settlement pattern also consisting of less-durable constructions. Moreover, as 
Tabraham says, they would have been at the heart of the complex, and can be 

considered as being the heart of the social landscape as well. 

5.5 THE ENVIRONMENTAL BACKGROUND 

There is little evidence currently available for the environment of Highland Scotland 
in the first millennium AD, a rare exception being the excavation at Lairg (58) whose 
palaeo-environmental material covers this period. The Lairg results suggest the 

climate did not decline until the start of the second millennium AD, with agriculture 
continuing throughout the post-Roman period as shown by the date of peat re- 
generation (R McCullagh, pers comm). Work has been carried out on pollen cores in 
Central Scotland (S Ramsay, pers comm), while work in southern Scotland and 
northern England has some application to the period (Tipping 1992). There is also 
pollen evidence available for the period from Arran (Robinson & Dickson 1988). 

The evidence for central and southern Scotland suggests that the landscape, which had 
been relatively wooded in the first millennium BC, underwent considerable clearance 
at the end of the first millennium BC and the first centuries of the first millennium 
AD. Tipping argues for a major land clearance episode between c 300 cal BC and c 
100 cal AD in southern Scotland and in northern England (Tipping 1992,119). There 
is debate over the cause of the clearance, whether it was generated by the activities of 
the local population or rather the result of the Roman invasion. The work of Tipping, 

particularly in the case of Yetholm Loch (Tipping 1992,115), would suggest that this 
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clearance pre-dates to some extent the arrival of the Romans. However, it does appear 
that central and southern Scotland had a relatively open landscape in the first half of 
the first millennium AD. Tipping argues that the evidence from his work in the 
Cheviots could indicate that the predominance of wet and dry woodland in the first 

millennium BC was replaced by a much more open landscape characterised by wild 

grasses, plantain, dock and cereals (Tipping 1992,118), although he notes that the 

start of the clearance episode may have been earlier than is apparent in pollen 
diagrams because much of the pollen he examined from the Cheviots bore clear 
indications of having been reworked before entering the pollen record. By this, he 

means that the pollen was not from that year's growth, but had been lying in the soil 
for a period of time since its initial release and was being released by the greater soil 
erosion consequent on de-forestation. Tipping suggests that the apparent start of the 

clearance episode is actually the point at which the erosive effects of tree clearance 
have died away, reducing the amount of soil-borne pollen entering the record and 
starting to reflect the actual proportions of the species present. He also points out that 

some of the vegetational changes are the result and not the cause of geomorphic 
changes such as erosion, since the re-deposition of alluvial gravels would kill off a lot 

of the wetland tree species (Tipping 1992,119). For the later part of the first 

millennium AD, - Tipping has also pointed out that nearly all of the pollen diagrams 

available for southern Scotland show an agricultural or partly agricultural landscape 

predominating by 700 AD (R Tipping, in lecture). 

Climatic conditions may not have changed in the early part of this period; Tipping 

notes that the best evidence for climatic deterioration in his data applies to the Early 
Iron Age at around 800 cal BC, later than the expected 1250 cal BC elsewhere in the 
Cheviots (Tipping 1992,119). Tipping sees no evidence for poor climate in the early 
centuries of the first millennium AD, and there is certainly nothing to indicate higher 

precipitation in the sediment levels. 

In the case of the pollen analysis from Arran, Robinson and Dickson noted a marked 
reduction in the levels of indicators of human activity in the later Bronze Age and the 

early Iron Age which they linked to an apparent decline in the climate during this 

period (Robinson & Dickson 1988,232). They also note that the indicators of 
agricultural activity continue throughout the first millennium AD though limited by 

the growth of peat; they also quote other workers whose results show major clearance 
in Ayrshire and the Galloway Hills in the period before 750 AD (Robinson & Dickson 

1988, -233). The Arran pollen column reveals tree clearance on Machrie Moor with a 
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strong rise in charcoal in the period 750-1000 AD, which they assume relates to the 

clearance of ground for cereals. 

The overall picture of the environment is that the climate of the first millennium AD 

was wetter and colder than in the Neolithic and Bronze Age, so that the extent of 
settlement is unlikely to have been as great as in those periods. Despite this, the first 

millennium AD definitely saw a continuation of agriculture from the preceding period 
although this may have been tailing off at the end of the millennium as the climate 
declined in the lead-up to the so-called Mini Ice Age of the Medieval period. 
Although the settlement pattern would not have been as widespread as in the second 
and third millennia BC, this would have been reflected more in terms of the altitude at 
which settlement was possible than in the latitude of the settlement. Accordingly, it is 

unlikely that much of Highland Scotland was less capable of sustaining settlement 
than at earlier or later periods; there would just have been less extensive settlement 
than in earlier periods. 

5.6 CONCLUSIONS 

The obvious conclusion to be drawn from the evidence presented in this chapter is that 
very little information about ordinary life during the first millennium AD is available. 
Many of the sites above have post-Roman material as a single phase in a multi-period 
site, as artefacts entirely unrelated to any particular features or as radiocarbon dates 

without an artefactual assemblage. Little evidence exists concerning the lives of the 
elites to be correlated with the information provided by the documentary evidence; 
there are hints that the texts give an accurate impression of society with the 
importation of pottery, metalwork and other prestige items. This is still better than the 
position for the lower levels of society. In Scotland, there is almost no evidence of 
ordinary agricultural domestic sites, especially outside the Pictish areas. Warden's 
Dykes, near Gretna, has radiocarbon dates from material deriving from pits not 
associated with any structures; Auchetegan has a hearth dating to the later first 

millennium AD again without association with a structure; Bruach an Drumein has 

artefacts dated by association to the later first millennium AD but without firm 

association to structural material. Only in the Pictish areas of the north and east is 
there decent evidence of the settlements in use. The overall conclusion to be drawn 
from the evidence above is that our current understanding of settlement across 
Scotland in the period is partial and very much driven by documents and artefacts. 
The environmental evidence suggests that there is no reason for much of Scotland to 
have been abandoned after the Roman period as a result of environmental or climatic 
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conditions. Accordingly, it is very likely that the ordinary domestic sites are located in 
the landscape and will be found if suitable techniques and methodologies are found. 

Another point which arises is the difficulty of isolating ethnic identity within the 

material culture. Dunadd was the seat of a dynasty apparently recently arrived from 
Ireland when it was built, yet there is little in the material culture which marks it as 
entirely distinct from a site like Dundurn or Craig Phädraig which were Pictish. 
Indeed, little is known of what the inhabitants of north-western Scotland considered to 
be their ethnic identity; Lane argues from the pottery that the Western Isles were 
probably part of a different political arrangement to that of Dal Riata and suggests the 
Pictish Orcadian kingdom (Lane 1990). This may be true, but the lack of identifiably 
Pictish material in the north-west makes it impossible to be certain. 

What this discussion of the archaeological evidence has shown is that only fragments 

of the society of the first millennium AD have been recovered; small patches of 
occupation amongst medieval disturbance, kitchen waste amidst earlier and later 

material and artefacts whose depositional contexts are not always clear. Moreover, as 
a society itself the remains are fragmentary because far less survives of the farming 

settlement than does of the political settlement. However, what does remain can help 
to build a model of this fragmented society. 

That the available evidence for the later first millennium AD should be so sparse 
suggests that the communities which occupied Scotland during the first millennium 
AD evolved from the Iron Age into the medieval inhabitants with few substantial 
changes. A sign of major upheaval in society is that existing patterns are abandoned 
and everything is laid out anew; this can be seen in the deserted medieval villages of 
England and Wales and the depopulated settlements of Scotland. In terms of the 

archaeology of the first millennium AD in Scotland, the changes are confined to the 

structures of the elites. 

Moving away from the consideration of artefacts, important information about society 
can be extracted from the fragments of the settlement patterns of the period. Nieke 

notes that duns tend to be sited in prominent locations which are generally isolated 
(Nieke 1983,304). Williams emphasises this in his discussion of the context of 
Ballyutoag in Co Antrim, where he talks of "... at least 30 000 raths... which, if they 

survive, usually do so as isolated monuments in the modern landscape" (B Williams 
1984,47). This must be the lesson of the history of the period when applied to the 

archaeology. These apparently isolated monuments do not, in fact, stand in isolation. 
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They relied upon the support services supplied by lower levels of society, some of 

which at least must have been located in the near vicinity of the elite sites. 
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CHAPTER SIX 
AGRICULTURAL PRODUCTIVITY IN THE FIRST 

MILLENNIUM AD 

This chapter considers the productivity of agriculture to ascertain whether Scotland 

was suitable for settlement in the first millennium AD. There is a discussion of the 

way that agriculture has been represented in historiography. This includes a 
discussion of literary evidence from the Classics, from the writers of the Dark Age 

monastic annals and the medieval writers on agriculture. The intention is to produce 
an understanding of the productivity of agriculture and its significance within society. 

The basis of the economy of Europe in the first millennium AD was agriculture; the 
basis of wealth, power and influence was the possession of land. Consequently, any 
analysis of society in this period needs to understand the agricultural base for society, 
both in terms of practices and of its productivity. Agricultural practices followed in 

pre-Industrial Europe structured both the lives of the majority of the population and 
the relationships between the different levels of society, so agriculture as a whole is 

vital to an understanding of society in this period. If agriculture is important to social 
relations, then a society producing little food and living at subsistence level would be 

very different to one that produced surpluses. As will be argued below (6.3, and more 
fully in chapter 7), there is a slightly deterministic element to some agricultural 
practices, reflected in the way that the population was dispersed across the landscape. 
Finally, the productivity of agriculture will affect the amount of settlement supported 
by the landscape; ' if yields were low, there is unlikely to have been substantial levels 

of settlement. The idea of low yields requires critical assessment because of the 
influence it has had in the perception of agriculture in this period. This chapter will 
analyse the productivity of agricultural practice, the types of food produced and the 

economic regimes followed with a consideration of the social effects of these factors. 

It must be recognised that the problem with examining agriculture in the first 

millennium AD is that the evidence about agriculture from this period is poor 
(Bennett 1933), as it is for every other aspect of the period. There are indications of 
the practices followed and the efficacy of such techniques in sources such as Saints' 
Lives and other ecclesiastical documents, while the laws ' of the various barbarian 

successors to Classical society also contain much that is relevant. The productivity of 

agriculture is suggested in documents ranging from estate records to legal codes to 
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chronicles of events. All of these require careful use, however, since they were not 

written to inform posterity of the economics of the agricultural economy. It is 

necessary also to consider evidence from later periods in the development of 

agriculture in Europe, given that there were few technical advances in most of Europe 

until the Industrial Revolution. Consequently, conditions in post-Medieval Europe 

will also be taken into account when assessing agriculture from the first millennium 
AD. Moreover, there being few excavations of farming settlements from the first 

millennium AD in much of Europe, the archaeological evidence will need to include 

material from prehistory. Accordingly, this chapter will examine the sources for 

agriculture in the first millennium AD, but will also draw on earlier and later material 
where necessary. 

6.1 HISTORICAL APPROACHES TO AGRICULTURE 

It is almost a truism in medieval history to discuss the economy of the period in terms 

of land. Power derived directly from land; every noble required land to provide 
sustenance for himself and his retainers, to give as rewards to faithful followers and to 

give as gifts to the Church in return for spiritual and political advantages. Essentially, 

the importance of land derived from its ability to produce food, shelter and manpower. 
However, agriculture is not a major topic in the study of medieval history. Most of the 
discussion of agriculture that does occur concerns tenurial systems and prices, and is 

thus either a legal or an economic history. Indeed, some scholars even argue that land 

was of no value during the Early Medieval period because of the poor productivity of 

medieval agriculture; this is reflected in the apparent ease with which peasants gave 
up their land for `consumer goods', such as a piece of pig-fat and six hogsheads of 
millet (Doehaerd 1978,8). These scholars then argue that the reason nobles 
accumulated vast estates was to overcome the low productivity of each farm 
(Doehaerd 1978,7). This perception must be considered in terms of the model for this 

research project; if agriculture was unproductive in Europe to the extent that the 

nobility found it necessary to accumulate huge estates in order to obtain a decent 
income from their land, then would such a hierarchical system pertain in the Scottish 
landscape where soil quality was so much poorer and the weather conditions so much 
less conducive to agriculture? This chapter will attempt to show that the ideas of 
Professor Doehaerd and others concerning early medieval agriculture are based upon 
uncritical acceptance of certain sources and that the ideas cannot be supported by the 

small amount of archaeological evidence available. 
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6.1.1 The Pirenne Thesis 

A good example of the traditional historical approach to the economy of the period 
and thus the position of agriculture in the discipline of Medieval History is the 
Pirenne Thesis, the model advanced by Henri Pirenne after the First World War for 

the nature of post-Roman European society (Pirenne 1937). This thesis was based on 
the central position of land. Partly because of the effect the War had upon him, 
Pirenne viewed the post-Roman period as one of fragmentation and disorder. He 
believed that in the chaos he understood to have resulted from the collapse of Roman 

authority, the estates of the nobility formed self-sufficient islands of order. With the 

stimulus of trade, the Medieval world expanded from these islands to the quasi- 
industrial societies of the second millennium AD. Ronald Ross has recently argued 
that another aspect of Pirenne's thesis, Pirenne being a Walloon, was the legitimation 

of Belgium, whereby the trade and industry of the Flemish cities brought an end to the 

chaos arising, from the collapse of the old order caused by the Germanic invaders 
(Ross 1996). Ross argues that Pirenne was trying to define existence of a Low 
Country community separate from the specifically Germanic societies surrounding it; 

this was of obvious importance for the Walloon community after the German invasion 

of the First World War. Alternatively, the same argument could be used to suggest 
that Pirenne's purpose was to underline the role of the nascent bourgeoisie and of 
commerce in restoring order to Europe after the destruction of the military 
aristocracies. 

Pirenne considered the post-Roman estates of northern Europe to have operated at a 
basic subsistence level (the material culture being poor) with little contact 
(commercial or otherwise) between separate estates. He also believed that 
Mediterranean civilisation survived the fall of the Roman empire and was only really 
destroyed by the Islamic conquests of the seventh and eighth centuries. He believed 

that the most significant aspect of the fall of Europe was to separate the Mediterranean 
littoral from the rest of the former Empire which now fell under barbarian, and (Ross 

would emphasise) Germanic, control. Ross would also argue that the purpose behind 

this element of the Pirenne Thesis was to downgrade the importance of the Germanic 
invaders in the history of post-Roman Europe. 

The arguments against the Pirenne thesis have largely depended upon the level of 
commercial activity following the collapse of Rome (Hodges 1982; 1983). A central 
point of the Pirenne thesis is that there was a certain degree of residual commercial 
activity as barbarians were subsumed by civilised society and won over by the 
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advantages of trade. Pirenne believed that this was destroyed by the conquest of the 
Mediterranean littoral by the Islamic Jihad of the seventh and eighth centuries. The 
debate has focused on this point, attempting to demonstrate that commercial activity 
continued with little interruption for centuries after the collapse of Rome and that the 
Islamic conquests had little effect upon mainland Europe (Hodges 1983). All of this 
discussion considers only the purely economic arguments. 

Nowhere in this debate is there a discussion of the validity of Pirenne's assumption 
that the agricultural base for society was at subsistence level, yet this must be 
fundamental to an understanding of the economy of the period. So that a society can 
have groups within it that are not directly involved in the process of production, 
whether in industrial or pre-industrial societies, there must be a surplus of food. 
Despite this, historians have traditionally ignored the importance of agriculture in 
favour of feudal relations and trade, the legal and the economic. Unfortunately, 

assumptions such as Pirenne's, that agricultural production was at subsistence level, 
have been the underpinning for attitudes to the agriculture of the period in both history 

and archaeology. 

6.1.2 The Position of Agriculture in the Study of Medieval History 

Within medieval history, especially as it pertains to the history of the first millennium 
AD, agriculture is frequently dealt with on a fairly superficial level. This is 

particularly apparent in the works of leading historians such as Georges Duby, Renee 
Doehaerd, Charles Parain and BH Slicher van Bath; the opinions they express about 
the productivity of agriculture in the first millennium AD and the populations that 

produced the food supply are difficult to justify. These characterisations need to be 
discussed and assessed because they feed back into archaeological accounts where the 
historians' opinions are often accepted as facts without further investigation, as will 
be demonstrated below (6.2.2). 

Doehaerd was interested in the productivity of agriculture, although much of her 
discussion revolved around prices and consumer goods, but her work is useful in 

gathering many of the opinions current within this pessimistic climate of opinion 
(Doehaerd 1978). Her position on socio-economic conditions in the first millennium 
AD can be characterised as one of endemic famine, low yields, low technology and 
low population. This latter element, the question of low population, is of great 
significance to this research. If her beliefs about conditions in the first millennium AD 

are accepted, then an area with mountainous terrain, shallow soils and high rainfall 
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(such as Highland Scotland) could well be written off as unsuitable for substantial 
settlement during this period, and locating the rural settlement of the period would be 

pointless. Fortunately, there are substantial problems with her views. 

Georges Duby has taken a very pessimistic view of medieval agriculture (Duby 1972), 

where the conclusion that he has a particular dislike of the peasantry is difficult to 

avoid. Duby believes that the organisation of agricultural production "was - and is - 
determined by the living standards and dietary habits of the population" (Duby 1972, 
191). A further comment shows the particular bias inherent in the argument: "This 

peasant civilisation, a slave to its eating habits, persisted in growing grain even 
where the climate was unsuitable; along the Atlantic seaboard, for instance, it was 
often too wet" (Duby 1972,191). This is an echo of views expressed by Slicher van 
Bath, where he described agriculture as an alien economy, developed and evolved in 

the conditions of the Near East and transferred to the very different conditions of 
Europe (Slicher van Bath 1963). Both authors suggest that part of the problem of 
subsistence in medieval Europe was the result of the unsuitable nature of the crops for 

the conditions of western Europe and imply a level of stagnation in the peasantry that 

prevented them from altering their practices to suit the conditions. 

This is difficult to sustain. Firstly, the transition to agriculture across Europe had 

spread crops and livestock throughout Europe by the end of the fourth millennium 
BC. There had been sufficient passage of time for the species concerned to adapt to 
the local conditions, and it is unlikely that the agrarian regime would have been 

unchanged had it been so unsuitable in the millennia between the introduction of 
agriculture to western Europe during the Neolithic and the end of the Roman Empire. 
Furthermore, palaeobotanical research into crops shows that the species most 
prevalent in the macrofossils on archaeological sites were barley and oats, both 

species being tolerant of cold and wet conditions (M Jones 1981). Finally, Duby 

argues that agricultural organisation was determined by the living standards and diet 

of the peasantry (Duby 1972,161; quoted above). This is entirely the wrong way 
around. The nature of agricultural organisation determined the way that the peasants 
lived and the foods that they ate. The social system within which they were located 

would govern whether they had enough time to work their own plots and whether they 
had enough left from the harvest after taxes, dues and renders to feed themselves 

adequately. 

Charles Parain similarly believed in the poor productivity of agriculture, but was more 
interested in questions of technology. He produced a list of developments which he 
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believed revealed that there was an agricultural revolution in the tenth to eleventh 
centuries (Parain 1966,124). These ranged from the introduction of wheeled ploughs, 
modern harnesses, flails, water-mills and improved harrows, the use of horses rather 
than oxen as draught animals and the extension in the use of rye and oats together 

with the implementation of a three year rotation of crops. It is apparent that he judged 

the efficiency of agriculture in the first millennium AD on the basis of his belief that 
the conditions of the tenth and eleventh centuries were the basis of later medieval 
agriculture; therefore, for Parain, the period before the tenth century had to be 

substantially worse. Unfortunately for this hypothesis of a tenth to eleventh century 
agricultural renaissance, there are problems in accepting any of Parain's list as new 
developments of the end of the first millennium AD, and Parain's views are inaccurate 
(see 6.5) although they echo the work of Lyn White Jnr (White 1962). 

Slicher van Bath is quoted as an authority on agricultural yields and practices within 
the historical establishment, and his work is used widely, both by historians and 
archaeologists. His was also a very pessimistic view of medieval agriculture, 
apparently based on his belief that agriculture was an alien economy imported to 

unsuitable conditions (see above). Consequently, he believed it likely that agriculture 
would have had very poor yields, and his reading of the sources suggested to him a 
figure of around 1: 2V2 or 1: 3 (Slicher van Bath 1963,66). The problems with this 
figure, and with Slicher van Bath's reading of the sources, will be discussed below. 

The historical themes current in the writings of French, British, American and most 
western European historians of this period are the importance of legal history, of 
economic history in the "macro-" sense of the movement of prices and of the dialectic 
between Church and State in the dynamics of the development of European society. 
This consensus has not always been universal. At roughly the same period as Pirenne 

was writing, a very different view of the importance of agriculture to society was 
being expressed within the historical materialism dialectic in the Soviet Union, chiefly 
by Bukharin (Danilov 1992). His belief, which conflicted with that of Stalin and led to 
Bukharin's death in the great purge of 1938, was that the absolute basis of society was 
the food supply, and that without an alliance between the urban proletariat and the 

peasantry there could be no hope for the Soviet Union to succeed. Bukharin's was an 
economic argument; his thesis began from the premise that agriculture gave a more 
rapid return on investment than industry. However, he underlined the fact that there 

could be no industrial society built upon an inadequate food-supply. Events appear to 
have supported Bukharin's beliefs, and his argument can be applied to pre-industrial 
societies. Without a secure food supply, medieval European society would not have 
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been capable of conducting the wars of the period, of supporting the learning of the 
Church or of supporting towns. After Bukharin was shot, Soviet historians did not 
place agriculture quite as centrally in their analyses of social conditions in the past; 
before the Purges, there was much more interest in the question of agriculture and the 

peasantry, shown by the importance in any discussion of peasantry of the work of 
Chayanov (Chayanov 1926). 

6.2 THE FOOD SUPPLY 

A society constantly in crisis with successive famines is not a society which will 
develop. Rather, society will fragment to the point of non-existence. The famine-hit 

countries of the Third World are not bursting with technological and cultural 
development in the midst of starvation, a situation which Piotr Kropotkin predicted 
with his comments on the limitations on development imposed by constant 
competition for resources (Kropotkin 1899). The conclusion that the rich artistic 
achievements of the period suggest is that the food supply was certain and assured. 
The level of productivity of agriculture during the first millennium AD will have 

major implications on the structure of society, both within rural communities and 
between rural communities and their socio-political leaders. This is because the social 
relations between groups and individuals will have revolved around the production of 
food and will have been structured by the processes of that production. Furthermore, 
if the food-supply could not be guaranteed in Continental Europe, there are major 
implications for the level of settlement in areas currently in marginal climatic zones, 
such as Scotland. 

6.2.1 Endemic Famine 

The general attitude in Medieval History towards the peasantry of the period has 

traditionally been to believe that they were on the point of starvation, inadequately 

equipped, with too little land and using farming techniques that condemned them to 

poverty (Duby 1972,191); this is always in tandem with the idea that the peasantry of 
Europe was not particularly successful at farming and that starvation was a normal 
event within the agricultural cycles of the first millennium AD. There have been 

exceptions (Davis 1968,189) who blamed the undoubted poverty of the peasantry on 

socio-economic factors, and Doehaerd also pointed to socio-economic factors as a 

source of their misery. This conclusion is the one accepted within this research 
project. 
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6.2.1.1 Source Criticism 

Much of the traditional attitude towards the agricultural base of medieval society, 
typified by writers such as Duby (1968; 1972; 1974; 1980) and Slicher van Bath 
(1963), derives supporting evidence from the accounts of chroniclers and annalists 
who recorded horrific scenes of starvation. Historical methodology requires a critical 
analysis of the sources to determine the validity of the evidence, and in the case of 
these accounts of famine, this is particularly necessary. 

6.2.1.1.1 The Sources 

The historical sources used to demonstrate the endemic famines across Europe in the 
first millennium AD consist of entries in monastic annals, such as those of Fulda or 
Lorsch, and entries in chronicles such as that of Gregory of Tours. To look at some 
particular examples quoted by Doehaerd (Doehaerd 1978), Gregory of Tours is a very 
valuable source because, of the various famines he recorded, only one was from a 
period before he was writing (Historia Francorum II, chap 24). The rest are all from 

within his lifetime, in 585,587 and 591 AD. This gives an impression of an 
agricultural system nearing collapse, with a famine on alternate years. Additionally, in 

the sources discussed by Doehaerd, there were also famines in 793, recorded in the 
Annals of Fulda and the Annals of Lorsch (Doehaerd 1978), in 843, recorded in the 
Annals of Fulda and the Moselle Annals, in 868 and 942, both recorded only by 
Fulda. This does suggest that there was a constant problem with ensuring the food 

supply. However, questions remain as to how towns were supplied with food, how the 
Church fed its clerics and how armies on campaign were able to feed themselves. 
Those groups who took no direct part in the production of foodstuffs should have had 

the most difficulty in finding food in times of famine. Certainly, the accounts deal 

with hunger in towns as well as in the countryside, but the brunt of the famine was 
always taken by the countryside. This would suggest that the effects of shortage were 
worsened by a social system which removed the products of the countryside to the 
towns and restricted access to those products through pricing. This discussion relates 
to conditions in Europe and-in England; in Scotland, society was much less based 

around towns, and the social system cannot have been as exploitative. In the urbanised 
parts of Europe, there were considerable populations outwith the agricultural mode of 
production who required supply, whereas in areas like northern and western Scotland, 

the proportion of people not involved in the production of food must have been much 
smaller: the noble, his retinue and his Artisans. Accordingly, the socio-economic 
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hardships for the farming population in an area such as northern and western Scotland 

must have been less than for the farmers of Merovingian and Carolingian Europe. 

6.2.1.1.2 The Historical Background 

The point made above regarding the supply of armies on campaign is very important. 
In the period between the fourth and sixth centuries AD, the degree of movement by 

armed groups across Europe was so extensive that it has been termed the Migration 
Period in English, or the Volkserwanderung in German. The history of the 
Merovingian kingdoms, according to Gregory of Tours' Historia Francorum (Thorpe 
1974), consisted of fraternal feuds, internal disputes between nobles and kings and 
wars against the Saracens and the neighbouring Germanic tribes. The result of this 
was the destruction of crops, the movement of waves of refugees and a demand for 

manpower in armies. This should, logically, have tipped the system into total chaos. 
However, it does not seem to have done so. The references to famine do not coincide 
sufficiently with accounts of major warfare for this to be an explanation of the 

problems nor do the sources blame warfare for the dearth of food. Throughout the 

most violent episodes of medieval history, society seems to have survived intact and 
the conclusion must be that most of the population was largely unaffected unless 
armed bands passed through the immediate area. 

6.2.1.1.3 Personal Knowledge 

There are further problems with these contemporary accounts. All of these sources are 
recording events occurring elsewhere, never in the immediate vicinity of the 

chronicler or within their own experience. Even Gregory of Tours, whose reputation is 
based upon his checking of information, was talking about events elsewhere in Gaul. 
None of the famines he recorded were in the area of Tours, and in view of his 

overwhelming local bias (see Thorpe 1974,34), this must be because Tours and its 

environs did not suffer a famine during his lifetime. In the case of Fulda, Lorsch and 
the Moselle Annals, the famines they recorded were located in France while the 

monasteries were in modem-day Germany (Doehaerd 1978,6). Admittedly, the 

monasteries were part of an international organisation so that political boundaries 

were largely irrelevant. However, these accounts are reports at least from second-hand 
and, tellingly, none of the chroniclers or annalists ever recorded themselves as having 

gone hungry; surely any such personal testimony would be included. A perfectly 
acceptable interpretation is that these are records of stories similar to the modem-day 
urban myths; alternatively, the effects of the famines were strictly local although the 
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rumour of them spread widely. It must be remembered that Gregory in particular was 
didactic, writing for effect, and that part of his intent was to demonstrate the 

wickedness of the world. 

6.2.1.1.4 Hidden Agenda 

The problem in dealing with these sources is that they are not raw data to be used 
empirically; they have a particular historical context and must be assessed in that 
light. Gregory saw his history as an account of the struggles between the righteous 
and the wicked (Historia Francorum, preface), a description of the wars "waged by 
kings against hostile peoples, by martyrs against the heathen and by the Churches 

against the heretics" (Historia Francorum I, chap 1). Furthermore, much of what he 

wrote was overtly `political' in that he was an orthodox Catholic heavily involved in 

the struggle with the Arian heresy, as is evident in his record of a debate with an Arian 

priest called Agilan from the court of Leuvigild, king of the Visigoths (Historia 
Francorum V, chap 43). Consequently, much of what Gregory wrote cannot be taken 

as an objective, factual record of events because he wrote didactically; he frequently 

tried to show the disasters that would inevitably follow disobedience to God and how 

natural disasters presaged major political upheavals. 

The importance of this factor in assessing the truth of the records of famines comes 
when looking in detail at the accounts. In reporting the scarcity of food, the 

chroniclers and annalists talk of bizarre happenings: Gregory talks of starving 
peasants in the famine of 585 making bread from grape-pips or hazel catkins, from the 
dried roots of ferns and of others who were forced to eat grass (Historia Francorum 
VII, chap 45); the Annals of Fulda for 868 talk of cannibalism in the region of Sens: 
"Some invited the starving into their houses, killed them and cured them in the salting 
tub. " (Doehaerd 1978,2); there are various accounts of starving people eating 
excrement or even soil baked into loaves: "people ate each other's excrement, people 
ate each other, brother ate brother and mothers their own children" Moselle Annals 
793 (Doehaerd 1978,2); "In several parts of Gaul men were forced to eat earth mixed 
with a little flour and shaped into loaves" Moselle Annals 843 (Doehaerd 1978,2). 
All of these raise questions; for example, where did the grape pips, mentioned by 
Gregory in 585, come from? It is unlikely that peasants would collect such waste 
material, so does this account mean that there had been a good grape harvest? The 

conclusion must be that these are the sort of fantastic account designed to impress the 
listener and are effectively a standard literary device; it is interesting that very similar 
accounts were made of the famines in France in 1788, just prior to the French 
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Revolution- (Kareiew 1899), while an account from the Swedish famine of 1596 is 

uncannily similar: "People ground and chopped many unsuitable things into bread; 

such as mash, chaff, bark; buds, nettles, leaves, hay, straw, peatmoss, nutshells, pea- 

stalks etc. This made people so weak and their bodies so swollen that innumerable 

people died. Many widows, too, were found dead on the ground with red hummock 

grass, seeds which grew in the fields, and other kinds of grass in their mouths" 
(Utterström 1955,27-8). The mention of widows dying of hunger reveals the level of 
society affected, the poorest. without resources. Widows of peasants traditionally 
formed the bordar level of society, having only a hovel and no land, dependent upon 

gleanings from the fields after harvest. This is true as far back as the Old Testament, 

with the story of Ruth, and underlines the socio-economic factors involved in 

starvation. Such people had no reserves and would suffer most in times of hardship. 
Essentially, there is a strong argument that these accounts are the contemporary form 

of urban myths derived from a kernel of factual material but which are greatly 
exaggerated. 

6.2.1.1.5 Historical Veracity 

The other point to note is that the accounts which Gregory gives of the destruction of 
crops by the weather (Historia Francorum V, chap 33; VI, chap 44; VIII, chap 23; IX, 

chap 5; IX, chap 17; IX, chap 44) are all very much out of context as though later 
insertions. ' They rarely relate to the events narrated in the adjoining chapters and are 
frequently self-contradictory (Historia Francorum X, chap 30), and it is very possible 
that, in the same way that he inserted chapters about ecclesiastical affairs (Thorpe 
1974,26), Gregory also added in accounts of the weather and other natural disasters 

as ̀ colour'. It must be remembered that in the case of the annals and chronicles, it is 

uncertain how close to events the records were made. Certainly, the earliest elements 
of the Anglo-Saxon Chronicle were recorded in Leap Years (Laing & Laing 1992). 

Much is made of the accuracy of Gregory of Tours by historians (see for example 
Thorpe 1974,33-36). Undoubtedly, compared to many other historians of the period, 
Gregory was more concerned to record events around him and to check the reliability 
of the stories he reports. However, this does not remove Gregory from the intellectual 

milieu of his time. He was still within the same mind-set that found bizarre and 

miraculous stories acceptable. Consequently, although Gregory may tell us stories of 

cannibalism, they have no necessary basis in fact. 
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6.2.1.2 Evidence for Endemic Famine & Hunger 

Famines definitely occurred in the past; there are references to famine in Egypt at 
Saqqara dating back to the third millennium BC, while it is generally accepted that the 
famines recorded in the Old Testament story of Joseph are based on real events. 
However, there are different ways that famines occur - crop failure, disastrous weather 
conditions, warfare and social conditions. There are also conditions of dearth that, 
while severe and leading to a higher than normal death rate, do not amount to famine. 
The various causes of famines can be seen in modern times: starvation in Leningrad in 
1942-3 was caused by the siege of the city by the German Army; the famines in 
Ethiopia resulted from prolonged drought, the loss of tree cover for fuel both 
destroying the local ecosystem and removing the topsoil and finally modern warfare 
leading to disruption of the agricultural cycle and the large-scale movement of refugee 
populations. None of these relate to the ability of the population to produce food and 
surpluses beyond mere subsistence level. It must also be recognised that famines in 
Africa are frequently the result of the local ecosystem being upset by the demands of 
cash crops required to pay off debt to the Developed World; this is a political and 
socio-economic factor. Consequently, it is necessary to assess the accounts of famines 
in the first millennium AD to understand the causes and thus the ability of that 

population to ensure both food supply and surpluses. 

6.2.1.2.1 The Historical Evidence 

Supporting evidence for this supposition of endemic famine in the period is taken 
from elements within the accounts of peasant life in the historical sources. The first is 
the amount of material in the sources relating to the exchange of liberty for food by 
the poor (Doehaerd 1978; Ganshof 1964). In 585, the poor apparently were frequently 
taken into slavery by merchants in return for food (Historia Francorum VII, chap 45). 
Similarly, various acts of legislation by Charlemagne concern the question of poor 
people forced into slavery by hunger (Doehaerd 1978,3). 

A second body of evidence quoted as revealing the precarious nature of agricultural 
production is the way that the hagiographic sources seem frequently to be obsessed 
with the provision of food and charity by saints. Various Saints' Lives have accounts 
of their holy subjects bringing fertility to an area by their presence, of providing food 

and equipment for poor farmers (Doehaerd 1978,4). The idea is that the sub-text is 

one of general scarcity so that plentiful food must be miraculous. 
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Finally, there is the calculation of how the recorded populations of estates matched the 

number of manses recorded. The idea here is that a mansus was supposed to be the 
land necessary to support a family for a year; the equivalent for Anglo-Saxon England 

was the hide. Over time, the number of tenants (with associated families) came to 

outnumber the manses on estates, so the presumption is that the families were living 

on parcels of land too small to support them properly and were at the mercy of crop 
failure. An analogous situation can be found today in societies such as rural India 

where partible inheritance has reduced the size of the family plots to a point where 
they can hardly support themselves. 

Before considering this evidence in detail, it needs to be emphasised that these all 

relate to hunger and do not have any necessary connection to famine. Accordingly, the 

case for endemic famine fails at first examination. However, there is a need to 

consider the question of endemic hunger. 

6.2.1.2.2 Alternative Readings 

The most detailed account in Gregory of Tours' history is that of 585 AD (Historia 

Francorum VII, 45). As was noted above (6.2.1.1), much of this chapter was devoted 

to the extreme ways in which the peasantry attempted to survive the famine. However, 

there is a revealing section in the account: "Vast numbers suffered from hunger to the 

point that they died. The merchants took sad advantage of the people, selling a bushel 

of corn or half a measure of 'wine for the third of a gold piece. The poor sold 
themselves into slavery in order to obtain something to eat". This is echoed in the 

account of famine in 793 in the Annals of Lorsch: "in Burgundy and France hunger 

was so great that many died of it" (Doehaerd 1978,2). There are several important 

points to be made about this. Firstly, Gregory's statement that the hunger was severe 

enough for people to die could equally be taken to suggest that deaths from starvation 

were not a normal occurrence. Secondly, the fact that the merchants and the 
landowners had sufficient food to be able to support themselves and to profit from the 

misery of the poor suggests that the normal situation was for the agricultural system to 

produce more than enough food to supply the population. Finally, the fact that the rich 
had plenty of food would suggest that, whether or not there was a scarcity of food that 

year, the problems of the poor were socio-economic rather than specifically 

agricultural. Since the passage makes clear that the events occur within a monetary 

economy, an alternative reading could be that the problems of the poor were caused 
by inflation and price-fixing. 
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Indeed, although both Doehaerd and Ganshof suggest that the evidence in historical 

sources for free men selling themselves into serfdom indicates that the ordinary 

peasants were unable to support themselves, it is as good evidence for the fact that 

medieval societies had a poor element who owned too little to support themselves. In 

the absence of a welfare state, perhaps the only alternative to a life of perpetual hunger 

at the edge of famine was to sell oneself into slavery where food and lodging were 

guaranteed (Samson 1994,101). This is a socio-economic issue, not one of the 

productivity of medieval agriculture because ownership and price are controlled by 

elements within society. Enough food could be produced for all members of society, 

as the ability of the rich to feed their serfs indicates, yet if access to that food were 

controlled then artificial dearth could be created. This will thus have nothing to do 

with the ability of agriculture to produce. 

As for the evidence from hagiographies, it seems to be special pleading to suggest that 
the preponderance of references to food is somehow evidence for endemic famine. 
Given that the general population of post-Roman Europe was substantially 
agricultural, food was a central element and would have been a major cultural theme 

without hunger being a stimulus for this interest. Certainly, the evangelisers of the 
Christian Church were constantly at pains to make their message as relevant to their 

audience as possible; local deities were incorporated as saints, as in the case of St. 
Brigid in Ireland (Ö hAodha 1978). In those circumstances, it is hardly surprising that 

the Christian message was encoded within agricultural semiotics. In particular, it is 

hardly surprising . that the good qualities of a Christian saint were expressed to a 

previously pagan audience in terms of their effect upon the fertility of an area; this 

was a standard feature of the myths surrounding pagan deities. 

The argument that partible inheritance had reduced the size of manses below viable 
levels is very strong, not least because analogies can be found today in the modern 
world. One possible explanation that would avoid the suggestion of manses reduced to 

virtually nothing is that there was a major effort of internal colonisation during the 
Carolingian period. Areas of forest and waste were brought under the plough; much 
was land that had been cultivated during the Roman period but which had been 

abandoned with the collapse of the Empire. This would allow an expansion of the 

number of manses without necessarily needing to reduce them in size. Furthermore, 

the description of a mansus as the land capable of supporting the tenant and family for 

a year is a legalistic one that may not have been accurate (see 7.2). It may be the case 
that the mansus could be reduced in size without leaving the tenant unable to support 
themselves; there is nothing to suggest that the mansus is the minimum capable of 
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supporting the tenant. It is impossible to know how large a mansus was, just as it is 
impossible to know how large a davoch or oxgang was; the size depended upon the 
individual circumstances, and the conclusion must be that it is unwise to presume too 

much on the basis of the size of a manse. However, the issue of partible inheritance 

must be considered more of a problem for Celtic Scotland where land resources were 
limited; the foregoing discussion relates to conditions on the Continent within the 
Carolingian Empire. 

The likelihood of famine was, naturally, quite high. However, this has nothing to do 

with the competence of the peasantry in producing food. Much more important in this 

regard is the question of the weather. As has been noted above, there are frequent 

references to the weather conditions in texts such as the Historia Francorum. While it 
is certainly true that Gregory's particular accounts read as later insertions, the weather 
does seem to have deteriorated during the first millennium AD in one of the many so- 
called "mini-Ice Ages"; the period of c 500 to 650/700 AD was one of wet summers 
and cold winters, followed by a great improvement after 700 AD and culminating in a 
hot, dry spell around 980 - 990 AD (Lamb 1981,55). Irrespective of the truth of 
Gregory's accounts, poor weather conditions must have existed for them to have been 
believable. In those circumstances, crop failure would be highly likely. This has been 
the result of bad weather throughout the second millennium AD: in Dumfries in 1623, 
there was a famine caused by climatic crop failure, when accounts record "many died 
in the streets and on highway sydes, for verie want of food, famished" (Appleby 1978, 
152). In the eighteenth century, weather conditions are one of the factors blamed for 

the revolution in France in 1789 (Furet 1992,56), while in Scotland, at the same time 
as the French Revolution, crop prices rocketed because of a succession of bad harvests 
in the years 1792-6; in the area around Dumfries, the prices reached such a level as to 
be beyond the reach of most people (Meikle 1912,192). In the nineteenth century and 
as part of the same climatic episode, crop failures during the period of the Napoleonic 
War caused considerable economic hardships and led to the promulgation of the Corn 
Laws. Interestingly, a 1972 report from the US Department of Agriculture concluded 
that "the persistence of good yields in recent years is evidence of anomalously 
persistent good weather. There is no known reason why the variability ... should have 
disappeared" (quoted in Parry 1978,72); the report concludes that, were the good 
weather to end, modern agriculture would have no greater defence than in earlier 
periods. The overwhelming importance of weather conditions on the productivity of 
agriculture must be considered. 
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6.2.1.2.3 Socio-economic Factors 

It can be argued that socio-economic factors rather than environmental or agricultural 
were the root-cause of much of the hardship suffered by rural communities, using 

evidence from other sources. A significant passage comes from Ermold le Noir, 

writing in the early ninth century AD (Doehaerd 1978,6), who described peasants 
starving in the midst of plenty in Alsace because of the export of produce: "whilst they 
themselves suffered from hunger and thirst in the midst of their own fields". In 

addition, Charlemagne legislated against the sale of subsistence crops in 794, aimed at 
profiteering by estate managers, and in 805 against the export of grain outside the 
Carolingian Empire, because of the disruption this was causing to the internal markets 
(Doehaerd 1978,5). All of these point to the idea that, irrespective of the productivity 
of the agricultural population, the fact that their social system gave them little control 
over the results of their labour meant the peasantry were the first to suffer when there 

were any strains on the agricultural system. This could be the result of adverse 
weather, crop disease, warfare, increased taxation or any of a number of other factors 

outwith the control of the peasantry. There are parallels between the actions of the 
estate managers of the Carolingian Empire and the problems of the Third World 
today, where agricultural produce goes to pay the debts incurred by the governments 
to the First World; this is exacerbated by the use of productive soils to grow cash 
crops such as flowers and tobacco which means that there is insufficient food 

available and no money locally to import it. 

Again, there are parallels to be found between the socio-economic factors pertaining 
during the first millennium AD and those of the period leading up to the French 
Revolution. It is useful to look at this period of history for which the documentation is 

so much better. Despite the major changes in the nature of society in the intervening 

period, there are certain structural similarities that relate the two periods. In the same 
way as the peasantry of the first millennium AD, the peasantry of eighteenth century 
France had little control over the fruits of their labour and had a series of obligations 
incurred at majority to their lord. They were subject to a whole series of taxes, some 
of which, like the taille, were only levied upon the peasantry. The peasantry could be 

sub-divided into different economic groups: the laboureurs who were substantial 
landholders in their own right, employed others to work for them and were financially 

self-sufficient; the metayers who were small-holders with a little land but who were 
forced to obtain further land and resources from landowners in return for part of the 
harvest, in a system of share-cropping; the rural poor who owned no land and worked 
for wages on an ad hoc basis (Lefebvre 1947; Schama 1989; Furet 1992). Parallels 
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can be made with the different grades of Irish society detailed in the Crith Gablach; 

the laboureurs and the b6-aire can be linked, as can the sencleithe and the rural poor, 

although the former were not considered free. As the tax burdens upon the peasantry 

rose, and the price of bread rose with the disastrous harvest of 1788, the poor began to 

starve. This was nothing to do with the abilities of the peasantry, this was the result of 
freak weather conditions - Thomas Blaikie, a Scottish gardener visiting France at the 

time, claimed that the hailstorm of 13 July 1788 killed hares and partridge and ripped 
branches from elm trees (Schama 1989,305) - and of economic conditions with taxes 

and prices. 

Indeed, details preserved of a contract for a farm in south-west France from 1779 

underline the socio-economic causes of want. The farm could be expected to produce 
100 setiers annually, more than the 20 required to feed a family of five, but after the 

payment of all the dues, renders and taxes, the farmer was left with 15 setiers to feed 

his family (McPhee 1992,7). His only recourse was to take paid labour as well as 

running the farm. 

6.2.2 Yields & Productivity 

The basic measure of the productivity of an agricultural system is its yield. The yields 
of the first millennium AD are generally seen as having been very low; figures of 
1: 2V2 and 1: 3 are routinely quoted both by archaeologists and historians (Widgren 

1983; Davies 1982; Pals 1987). These yield figures relate to work by scholars such as 
Slicher van Bath (1963,66) and Parain (1966), who had a particularly pessimistic 
view of the yields obtained by peasants in the first millennium AD. Although many 
discussions of agriculture in archaeological and historical literature use these 

particular yield figures, there is no discussion of their accuracy or validity. Therefore, 

the important first step in discussing the effectiveness of the agriculture of the first 

millennium AD, it is necessary to assess critically these figures. 

The standard form of yield figure seen in the archaeological and historical literature is 

as a ratio, such as 1: 3. This means that for every one unit of grain planted, three will 
be harvested. This is a fairly simple figure to use, but it does not really give any idea 

of the actual amounts produced. The other way of denoting agricultural yields, most 

common in economic and modern history, is to talk of bushels of grain per acre, 

essentially just to discuss the return without mentioning the `investment'. This 

overcomes the problems of the ratio, but ' it does leave a question about the actual 

productivity. Figures of this type are generally compiled from estate records where the 
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size of the harvest was recorded, but it leaves the researcher needing to estimate the 

amount of seed-corn required to produce that total (Wrigley 1989,239). This seems to 
have been accepted as being 2% bushels per acre. These figures will be discussed in 

more detail below. At this point, it is sufficient to note that the danger with such 
figures is using anachronistic beliefs about the sizes of the harvests recorded; in pre- 
Industrial conditions, the amount harvested may not have been the same as the amount 
grown and social considerations were important. The widows and poor who survived 
by gleaning from the fields were a recognised phenomenon throughout history, from 

the Book of Ruth to the eighteenth century, and until the agricultural improvements, 

concepts of efficiency may well have been very different to those of today. 

6.2.2.1 Source Criticism 

There are numerous sources used in discussing the productivity of agriculture in the 
first and early second millennia AD. None of them was written down to record for 

posterity the efficiency of agriculture, and this means that there is a conceptual gap 
between the record and the modem analysis which draws upon them. For any analysis 
to claim validity, the sources must be assessed critically. 

6.2.2.1.1 The Sources 

One of the more frequent sources used is the evidence from the Winchester Rolls, a 
fourteenth century source of reasonable statistical validity (Beveridge 1930; Bennett 
1933; Titow 1972). However, this is of doubtful validity for the first millennium AD 
because conditions in the fourteenth century were very different. The most important 

point is that Winchester was operating in a commercial market environment, whereas 
the likelihood is that the first millennium agricultural communities were operating as 
a part of an embedded economy (see below). The particular consequences of this 
difference will be discussed in terms of the nature of the figures recorded (6.2.2.1.2). 

Documents such as the Polyptyque de Ste. Germain and the Brevium exempla are also 
frequently used for assessing the productivity of agriculture in the first millennium 
AD. These documents are Carolingian in origin, dating to the ninth century and form a 

series of reports compiled by royal officials concerning the estates owned by the 
Emperor. The importance of the Brevium exempla to the question of yields in the first 

millennium AD is that officials recorded the harvests of various farms in a way that 

suggests productivity can also be assessed. However, there are problems with these 
figures and they do need to be assessed critically. 
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Other useful sources include English sources such as The Anonymous Husbandry, 

written circa 1300, and the estate management guide of Walter of Henley, dating to 

the fourteenth century (both in Oschinsky 1971). Both of these sources discuss the 

productivity of farms and assess the level of return to be expected from agriculture. 
Unfortunately, these sources are cited very infrequently in the historical works that 
deal with agriculture in the medieval period. 

As far as the seed corn amount suggested by Wrigley of 2V2 bushels per acre, this is 

extrapolated from a series of more modern documents and cannot have any validity 
for earlier periods. The intensity of seeding has varied from area to area and from time 
to time according to a variety of principles; levels of seeding in early modern and 
modern societies thus have no intrinsic relevance for any earlier period. 

6.2.2.1.2 The Nature of the Figures 

It was mentioned earlier that the figures used to reveal yields of medieval farming 

cannot necessarily be accepted uncritically (6.2.2.1). There are a number of factors 
involved. 

The first problem is actually calculating the yield of a harvest. This is notoriously 
difficult to do; the yield figures produced at the Butser Experimental farm have been 

estimated by extrapolating to the whole field from sample areas (Reynolds 1979). The 

medieval figures were largely recorded as volumes, but there is generally no 
indication of the initial seed amount. The problem is that the figures were not 
recorded in order to reveal to later research the productivity of the fields. 

The figures from the Polyptyque de Ste. Germain seem easier to deal with because 

they appear as part of a formula where the amount sown was recorded as was the 

amount found by the estate officials: "This year, there were x baskets of [spelt]; y 
baskets were sown and we found the rest" (Loyn and Percival 1975,98). However, the 

obvious problem with a record of the amount found by the royal officials is that there 
is no indication of how soon after the harvest the official visit was made, and therefore 

what the relationship between the amount found and the amount harvested might 

actually be, whether the figures record the gross yield or the net yield after the 

subtraction of seed corn (Wrigley 1989,237). The point is that the information 

recorded in the Polyptyques was recorded within a particular historical context and for 
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particular socio-economic reasons, so that care must be taken in extracting data from 

the source which were not part of the recorders' intentions. 

6.2.2.2 The Validity of Yield Figures given for Medieval Europe 

The figures generally used by the writers who believe in the low level of yields in the 

medieval period are based upon landlords' records (Parain 1966) or upon the 

movement of grain prices (Wrigley 1989), yet it has been said that there are no figures 

capable of worthwhile analysis before 1400 (Bennett 1933). Bennett, unlike most 
scholars working within this area, decided to look at the validity of the figures 

produced, rather than just produce figures by adapting data from primary sources. 
Taking the figures available from the Winchester Pipe Rolls for the period 1250 - 
1400, he calculated that the figures indicated a yield of 7%2 bushels per acre sown. 
These figures were, Bennett suggested, unnaturally low (Bennett 1933,63). The 
Central Agricultural Region of Russia in the nineteenth century, which he saw as 
climatically, technologically and agriculturally similar to fourteenth century England, 

produced a yield of at least 11 V2 bushels per acre. While Bennett's assumption of the 

parallels between fourteenth century England and nineteenth century Russia is open to 
debate, he also pointed out that in the period 1923 - 1931, the only areas producing 
less than 10 bushels per acre were Morocco and Algeria. These countries were of the 
technological level of medieval Europe, but the figures used relate to a period of 
prolonged drought in North Africa and are thus representative of crisis rather than 

normality. 

An interesting example of the difficulties of using the medieval data uncritically is 
found in the Carolingian document, the Brevium exempla, with the case of Asnapius, 

near Augsburg. In the midst of figures such as 160 baskets of grain found with 100 

sown, 450 found with 300 sown, there is one record of 30 baskets of spelt found with 
only one sown (Loyn and Percival 1975,105). This particular case undermines the use 
of the polyptyque figures for producing yield ratios. The problem is that these figures 
do not record the harvest. It might be that the harvest is the number of baskets found 
from the investment of the number sown; or the harvest is the two figures added 
together from an unknown investment. It is hard to say whether there is any 
discernible relationship between the figures recorded and the harvest made. Finally, 

the figures relate to one year's harvest, with no indication of how the figures relate to 

previous years. 

178 



There are various factors that may have caused a substantial difference between the 

size of the harvest and the amount of grain recorded. The royal officials may have 

come somewhat after the harvest, in which case some of it may have been used, lost to 

rats and other vermin or simply sold. Alternatively, there might well have been fraud 

involved. In §51 of the Capitulare de villis of Charlemagne, a decree concerning the 

management of royal estates, the emperor was moved to demand that "Every steward 
is to take care that dishonest men do not conceal our seed from us, either under the 

ground or elsewhere, thus making the harvest less plentiful". The records of a 
landlord are not necessarily the best source for the productivity of the tenant's land, 

considering that the level of rent would depend to some extent on the productivity of 
the land. 

Certainly, the peasantry has rarely had good reason to admit to anything other than 

extreme poverty. There is an interesting account in the Confessions of Rousseau, the 

eighteenth century Swiss philosopher, which illuminates this point. During the course 
of a journey from Paris towards Lyons, he stopped at a peasant's house to ask for food 

and drink. The initial response from the peasant was to give him poor quality bread 

and milk, saying that this was all he had. However, when the peasant realised that 
Rousseau was genuinely in need of food and drink and was not a taxman, he revealed 
a hidden cellar in which he kept'all his good foodstuffs and his wine because of the 

various taxes and dues payable on these goods (Rousseau 1782,160-1). 

Another indication that the yields posited for agriculture in pre-industrial Europe 

might not be accurate comes from the experimental work carried out on yields and 
crops by the Butser Experimental Farm and also the work carried out on the 
Rothamsted Experimental Farm. Taking the work at Butser first, since 1973 crops of 
Iron Age type have been grown unfertilised on fields with Iron Age species of weeds 
and Iron Age methods of ground preparation. An added element of authenticity comes 
from the fact that the fields have not been affected by pesticides or artificial fertilisers 

within living memory, as far as could be ascertained (Reynolds 1979,23). As has 
been mentioned, there has been some concern over the validity of the figures recorded 
for yields (6.2.2.1.2), but it is certainly true that there has been no problem in 

producing substantial quantities of grain without fertilisers and without crop rotation 
(Reynolds 1979). Indeed, the lowest yield ratio recorded was 1: 7, dating to 1976 and 
the severe drought. 

Archaeologically, Butser seems highly relevant, but a project with possibly more 

authority is the work carried out at Rothamsted Experimental Farm. This is not an 
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archaeological project, but is part of a general agricultural science investigation. As a 

part of this effort, the Broadbalk field has been cropped annually without resting, 

without manuring and without fertilising for around 150 years. The longevity of the 

project makes its results less easy to dispute than those of Butser; in the first thirty 

years, after very high initial yields, there was a rapid drop in productivity each year, 
but production subsequently stabilised at a level of around 12 bushels per acre. This is 

higher than the figure estimated by Bennett from the Winchester Pipe Rolls, which is 

as low as 7V2 bushels per acre; the obvious assumption in this case is that the data 
from the Winchester Pipe Rolls are not capable of reconstructing yield figures. 

There is also historical evidence for higher yields than the 10 bushels or fewer and the 
1: 3 / 1: 2V2 yield ratios commonly quoted. The earliest comes from Rhigyfarch's Life 

of St. David, where Rhigyfarch talked of bountiful harvests providing hundred-fold, 

sixty-fold and thirty-fold harvests (Davies 1982,38). This source is hardly likely to be 

accurate because Rhigyfarch was exaggerating for effect. However, there are other, 
more reliable sources. Walter of Henley said in the fourteenth century: "§ 59: If the 

summe of thy barn doe [answer only] three tymes so muche as thy seede was, thou 

gaynest nothing by it unless corne bear a good price" (Oschinsky 1971,325), a 

quotation which suggests very strongly that a yield of only 1: 3 was an economic 
disaster in a market economy. This was not a `simple farmer' talking; it is an estate 
manager discussing the yields across the entire estate. If a yield ratio of 1: 3 was too 
low to be profitable for an estate, it seems extremely unlikely that the normal level of 

production of agriculture could have been as low as that. 

A further historical example comes with the Anonymous Husbandry, dating to around 
1300, which gives a full exposition of the expected yields: "by rights, barley ought to 

yield to the eighth grain, that is to say one quarter seed will yield eight quarters and 

rye to the seventh corn, peas and beans to the sixth. Drage of barley and oats if mixed 
in equal parts, to the sixth corn, and if there is more barley than oats it ought to yield 

more, if there is less barley than oats it ought to yield less. And likewise, wheat and 
rye, if mixed in equal parts ought to answer to the sixth corn, and if there is more 
wheat than rye it ought to answer less, while if there is more rye than wheat it ought 
to answer more. And wheat ought to answer to the fifth grain, oats to the fourth 

grain. " What this means is that the lowest yield can be expected from oats, at a ratio 

of 1: 4, while the highest would be barley at 1: 8. There seems little reason for the 
Anonymous Husbandry to be making unattainable targets, and consequently no reason 
for dismissing or ignoring it. It is also worth mentioning that the English traveller 
Arthur Young, recording his observations of pre-Revolutionary France with his 
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disdain for the abilities of the peasantry, was shocked to discover yields as low as 1: 5 

(Lough 1960,43). 

The final evidence presented here concerning the yield levels posited by modern 

scholars for pre-industrial Europe and hence the first millennium AD comes from 

attempts by archaeologists to use the figure for medieval yields of 1: 3. One major 

example is work carried out in Östergötland. This study examined the population of 
Early Iron Age Östergötland and attempted to determine the amount of land for a 
theoretical extended family consisting of eight to ten people of varying age (Widgren 
1983). The figures used in this study were a yield ratio of 1: 3V2, taken from Slicher 

van Bath, and a minimum daily intake of 3200 kilocalories. Widgren concluded that 
the group could farm three hectares of arable, based on Chisholm's theoretical limit 

on the productive area around a settlement (Chisholm 1962), but would require an 
extra thirty hectares of meadow and thirty hectares of rough grazing to make up the 

calorific shortfall that this area would leave (Widgren 1983,78). 

The problems with these estimates are extensive, (see 6.3.2). However, the simplest 
statement of them is that the figures are based upon a poor understanding of nutrition 
and calorific content, while they assume a closed system with no external demands 

upon the harvest. A closed system is one where the needs of the system are entirely 
met by the harvest and where the intention for the harvest is fulfil the food- 

requirements of the system. It does not allow for external pressures on the harvest 

such as taxation, the need to produce surplus to repay loans and so on. Taxes were 
extant at the earliest point that historical sources could record them in the form of 
renders, while the taurchrec in Ireland demonstrates that investment, and thus re- 
payment, was extant in the mid-first millennium AD. Consequently, the figure of a 3%2 

return on the crop, even ignoring the problems over nutritional values, is inadequate 
for any but a purely subsistence unit with no external relationships; this does not 
describe the forms of settlement unit in the first millennium AD, which were parts of 
larger units that extracted surpluses in the form of taxes. The conclusion must be that 
the case for low productivity has not been made and that the available evidence, 
though poor and flawed, indicates a yield of greater than the 1: 3 normally found 

within historical and archaeological texts. - 

6.2.3 The Foodstuffs of the First Millennium AD 

The importance of the foodstuffs of the first millennium AD to this discussion is that 

the various foodstuffs mentioned, in legal codes, hagiographies and stories, all give an 
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indication of productivity, climatic conditions and agricultural practices. In terms of 

understanding the society of the first millennium AD, it is important to have this level 

of information. Productivity and climatic conditions will give an indication of what 
level of population could be expected while the nature of the agricultural practices 
followed will have had an effect upon the form of the settlement, as is explained in the 

next chapter. 

There are plenty of references to food in the literature of the first millennium AD. 
While it is always necessary to be careful with any such material because of the gap 
between the information sought by the researcher and the information being imparted 

by the writer, these at least show the sorts of food which were considered to be 

available for some sections of the population. 

6.2.3.1 Meat foodstuffs 

This area can be divided into the products of farming and the products of the 
landscape, the domestic and the wild. The former seems to have been the more 
important, but the latter still had a role in feeding the populations of the first 

millennium AD in Europe. 

6.2.3.1.2 Beef, Pork and Mutton 

Looking at meat first, in The Settling of the Manor of Tara (Best 1910), meat is 

ranked according to status: "oxen and boars and flitches for kings... and meat from 

spits of iron... for warriors and reivers... heads-and feet of all [kinds off cattle to 

charioteers and jugglers and the rabble... veal then and lamb and pork and the seventh 
portion... for young men and maidens. " The significance of this is that it suggests that 

meat was available to all, while also underlining the importance of cattle for status. 
The problem with this source is that it is relatively late, but it does at least suggest that 
it was meat could have been a part of the diet of the ordinary population, the rabble. 

Faunal remains from sites support the view that meat was an important food source. 
At Ballinderry 1 (Hencken 1936,234), ox bones formed 73.25% of the faunal remains 

on-site, while at Lagore, the ox bones formed 84.8% of the remains (Hencken 1950, 

227). Admittedly, the Lagore crann6g was the seat of the Sil Aedha Slaine of the 

southern UI Neill (Hencken 1950,7) and thus a royal site, but other crannög sites, 

such as Lough Faughan, support this view (Collins 1955; Proudfoot 1977,90). The 

post-broch settlement at Howe, Stromness show a predominance of cattle, but at a 
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lower level than for Lagore, with figures of 50% cattle (Ritchie 1985,163). This 

would suggest that the eating of beef might vary according to status, supporting the 

evidence of the quotation above. It can be seen clearly when comparing the evidence 
from Ballinderry 1 and Lagore. In both cases, there is a fall in the percentage of cattle 
bones and a rise in the percentage of pig bones between phases; at Ballinderry 1, cattle 
drops from 73: 25% in phase 1 to 57% in phase 2, while pig bone rise from 17.75% to 
37.5% (Hencken 1936,234); at Lagore the change from phase lb to phase 3 is from 
84.8% to 72% for cattle and 8.2% to 15% for pigs (Hencken 1950,227). Although 

nothing is known of the historical events surrounding Ballinderry 1, Lagore's history 

within Ulster is recorded. Periods la and lb saw the Sil Aedha Slaine contribute nine 
kings of Deiscert Brega and even a king of Tara, called Fogartach. This period of 
political ascendancy ended at the destruction of the crannög in 850 AD by Cinaedh 
Mac Corraing. From 850 to the second destruction of the crannög in 934 AD by Olaf 

of Dublin, the Sil Aedha Slaine produced only four kings of Deiscert Brega, while 
after this period, only two of the family achieved regional power (Hencken 1950,7). 
As their political power reduced, so did their consumption of beef. As a control to this 
data, the proportions of species at Lough Faughan, a small crannbg with a far lower 
level of material culture, remained constant throughout its use (Proudfoot 1977,90). 

It has generally been assumed that there is considerable evidence in the faunal 

analyses of first millennium AD sites for dairying (McCormick 1983; Alcock and 
Driscoll 1986). However, this evidence has been re-interpreted as indicating a 
substantially beef-dominated economy (McCormick 1992). Nonetheless, the historical 

evidence presented in 6.2 indicates that dairying was an important part of the diet of 
the first millennium AD. Perhaps the mistake is to try to create a rigid division 
between dairying and beef production rather than seeing the pastoral element of 
farming as essentially mixed. 

6.2.3.1.2 Meat from the landscape 

In addition to the products of the agricultural landscape, mention must be made of the 

products of the wild landscape; certainly, in the past, both domestic and wild would 
have been important to communities. Other examples of meat as food source from 
literature include hunting: the Täin B6 Cuailgne has Cü Cuchlainn hunting swans and 
ducks; the Life of Columba (iii, 24) talks of many fishermen fishing the several deep 

pools of the river Fend; a story from the Irish Law Tracts (Dillon 1932,60) talks of 
"the weir full offish"; verse 3 of the Tinmar Chathair Mhair, the bequest of Cathar 
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Mar to his sons in the Lebor na Cert (Dillon 1962), may be a mention of trawler- 
fleets: 

My sea with its full harvest 

to my sweet-voiced Bresal. 
May each fierce warrior of the numerous line 
be the steersman of a well-laden fleet! 

Certainly, there is evidence for deep-sea fishing in the few midden deposits relating to 

sites of the first millennium AD. At Buckquoy (Ritchie 1985,163), bones of cod were 
found within the midden along with more coastal species such as congers and saithe, 
while recent excavations at Robertshaven, near John 0 Groats, have produced 
evidence of a predominance of cod, ling and saithe with very small amounts of bird 

and mammal bone (J H Barrett 1994). 

The fulachta fiadh of the first millennium AD also suggest the importance of hunting, 

with a solution to the problem of the low level of wild species in domestic middens 
(Jones 1983,113). These are taken as having been the site for cooking the kill from 

the hunt, and there are a whole series of references to such sites in the literature, in the 
Täin Bo Cuailgne, although many are from the late Fenian cycle (Ö Drisceoil 1990, 
160). Excavations of two burnt mounds near Crawford are suggestive of a connection 
between the mounds and food; burnt bone with adherent charred flesh was recovered 
from environmental samples during flotation (Banks, in press). The main difficulty in 

connecting these sites to the first millennium AD is that the vast majority of excavated 
burnt mounds throughout Britain and Ireland have been dated to the second 
millennium BC (Brindley et al 1989; Brindley & Lanting 1990,5), although there are 
also examples dating to the Neolithic such as a recent discovery of a burnt mound 
adjacent to a Mesolithic site at Kirkhill in Annandale (Pollard, forthcoming b). 

There are a few Scottish examples with medieval dates: Auld Taggart 4, near 
Glenluce in Galloway, produced dates which average on calibration to 1039-1225 AD 

at the two sigma level, while the nearby site of Auld Taggart 2 produced a date 

calibrating to 1020-1250 AD (Barber 1990b, 101); Killearnan 15, near Helmsdale in 

Sutherland, produced a date calibrating at the two sigma level to 1299-1469, but this 
is from a late hearth on top of the mound (Russell-White 1990,83) and the other dates 

are late first millennium BC. Finally, a burnt mound in the Strath of Kildonan 

produced a calibrated date of 890-1151 AD (Barber 1990b, 102; however, Russell- 
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White in the same volume, p 83, gives the original date as 920 ± 50 be rather than 920 

ad). 

Certainly there are a large number of references to the use of cooking places, with late 

medieval and early modem pictorial representations of such sites in use (Ö Drisceoil 
1990,160), and these always relate to hunting, activities. These compare well the 

assumptions of the use of burnt mounds, although as has been noted by Ray (Ray 
1990), there is a certain circularity in these arguments. However, experimental work 
has shown that the method of cooking meat works very well, and that the waste 
products resemble the material of burnt mounds (O'Kelly 1954). In his experiments, 
O Kelly was able to heat 100 gallons of water in a soil-cut pit to virtually boiling 

within 35 minutes, with few subsequent stones necessary to maintain the temperature. 
The meat, wrapped in straw was fully cooked within normal cooking times of twenty 
minutes per pound weight (O'Kelly 1954,122). His attempts at roasting pits, also 
mentioned in the sources, were equally successful, the meat being placed on heated 

stone slabs with heated stones heaped around and over the meat (O'Kelly 1954,123). 

6.2.3.2 Livestock foods 

As far as the side-products of pastoralism are concerned, dairy foods and so forth, 
these do seem to have been important. There is some doubt regarding the orthodoxy 
that the faunal record displays a heavy reliance upon dairy products (see 6.2.3.1.1). 
Nonetheless, there are a series of references in the sources to the consumption of dairy 

products, demonstrating that dairying was undoubtedly an important element in the 

agricultural mode of production in the first millennium AD. 

In the details of renders to be paid under the tauchrec [advance payment] where the 
lord gave land, cattle or equipment in return for set annual payments of foodstuffs, 
dairy produce is one of the elements mentioned (Mac Niocaill 1981,7). In the Bretha 
Crölige, the law of sick maintenance from the eighth century AD, there is a list of 
foodstuffs that are to be given to those injured unlawfully by the culprit. Determined 

according to the rank of the individual, the foods were also divided into winter and 
summer products. One of the main elements of the sambid [summer foods] was the 
banbid [white foods], the dairy products, which came in various forms. Milk could be 
lemlacht [fresh], clabair [thickened], or draumec [soured and skimmed], while there 

were seven forms of cheese: gruth [cottage cheese], tanach [hard, pressed cheese], 
faiscre crotha [made from pressed curds], maethal [sweet cheese], grus, tath, millsen 
and mulchan. fm [butter] was generally salted but could also be flavoured with onions 
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(Binchy 1938). This would tend to support the idea of a developed dairying economy 
in Ireland during the first millennium AD. 

There are other references to dairy foods in legal texts relating to the first millennium 
AD. In the Welsh text Llyfr Iorwerth, a thirteenth century text supposedly based upon 
the lost tenth century Laws of Hywel Dda (M Richards 1954), the gwestfa [render] 

required of the free tenants of a lord included butter and cheese in a long list of 
foodstuffs. There are similar references in legal codes from Germanic societies on the 
Continent from the same period (Drew 1972; 1973). 

There are of course foodstuffs other than meat and dairy products available from 
livestock. Blood sausages are a non-destructive foodstuff, blood being drained from 

the living animal without killing it, and while there are no references to this form of 
food in the contemporary sources, it is a traditional peasant food across Europe and in 

societies in Africa such as the Masai and is certainly attested from the sixteenth 
century in Ireland with an Elizabethan account of Irish cooking with blood from 1571 
(Lucas 1989,219). This has always been presented as a food for times of scarcity, but 

again it would appear that there has been a certain degree of observer bias. As Lucas 

points out, all the surviving accounts are from observers outside the practice and none 
are from those who bled cattle. There seems to have been a mixture of embarrassment 
amongst the Irish writers and horror from the English writers which meant that the 
bleeding of cattle was presented very much as a last resort (Lucas 1989,221). Lucas 

concludes that accounts are completely biased and that the practice was a fairly 

normal part of agriculture production. It is likely, then, that blood is a form of food 

that would have been eaten in the first millennium AD. 

A possibly more significant foodstuff, and one that is attested in the sources, was 
honey. The Llyfr Iorwerth includes honey in the gwestfa, while the Bretha Crölige 
includes honey as one of the condiments available (§27,45,46 & 47), along with 

garlic and celery. The importance of bees and honey in Ireland in this period is 

indicated by the existence of an entire legal text devoted to this subject, the Bech 
Bretha (Charles-Edwards and Kelly, 1983). Before the appearance of sugar cane and 
sugar beet from overseas, honey would have been a rare sweet taste in the northern 
European diet. 
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6.2.3.3 Agrarian foodstuffs 

The growing of crops in Britain has a long history, attested by impressions of grain on 
the Windmill - Hill pottery of the early Neolithic causewayed enclosures, by the 

recovery of macro-fossil cultigens from settlement and ritual sites from the Neolithic 

throughout Britain, such as Windmill Hill, Clegyr Boia (A Williams 1952), Lyles Hill 
(Evans 1953) and Skara Brae (Clarke 1976). For a period of around 6000 years, the 
farming population of Britain has grown a variety of cereals. For most of prehistory, 
the most widely grown crops were wheat and barley; the wheat was mainly einkorn 
(small-headed and little different from its grass-ancestors) and emmer (more resistant 
to fungus and adverse weather conditions), while the barley was mainly six-row, both 
hulled and naked (Jones 1986,59). These species were in general much better suited 
to the climate and soil conditions than the modem bread wheats which require 
massive alteration of the chemical and nutrient content of the soil which becomes 

merely a sterile medium for the plants. 

The importance of this palaeo-botanical evidence is that it demonstrates that the 

attitudes of writers such as Slicher van Bath, where he considered cultivation to be an 
alien economy from the Near East (see 6.1.2), to be incorrect. Rather than people 
struggling to exist in conditions unsuitable for their lifestyle, these environmental 
results suggest that prehistoric communities at least were well adapted to their 

environment. Accordingly, it is impossible to apply modern land-use maps to 
Scotland in the prehistoric period or during the first millennium AD in order to 
demonstrate that much of Highland Scotland would have been either abandoned or 
entirely marginal. Crops were different and hardier, while soil conditions would have 
been very different to the gleyed podsols covering much of the area today. 

In terms of the place of cultivation within the societies of Scotland and Ireland during 

the first millennium AD, there are numerous references to the activities associated 
with it in the literature of the period. Many of the stories in the hagiographies are 
about things to do with ploughing, such as the Life of St. Mochuda and the Life of St. 
Ailbhe of Emly (Lucas 1972). Laws relating to the plough team are also a substantial 
part of the body of Irish law from the period: there is legislation about the ownership 
of equipment in the Crith Gablach; about the lead ox in a plough-team (Lucas 1972, 

58-9); about the joint husbandry carried out amongst the peasantry in Crith Gablach 

and the Llyfr Iorwerth. Most of this material is dealt with in greater detail in the next 

chapter, but it can be seen from this quick discussion that cultivation was an important 

part of the agricultural economies of the first millennium AD. This point is important 
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because it is the contention of this research that cultivation has a greater effect upon 
the distribution of rural settlement than does pastoralism, and that in a mixed 
economy, the effects of cultivation on the pattern will predominate. Consequently, in 

attempting to reconstruct the likely patterns of settlement for the first millennium AD, 

the models used should draw more heavily on the requirements of agrarian systems 
than pastoral. 

The other point is that the evidence suggests that the social landscape indicated in the 
Llyfr Iorwerth and described extensively by Professor GRJ Jones in his model of the 

multiple estate (Chapter 4) are substantially correct for Celtic Britain. The 
documentary sources indicate the importance of pasture for both meat and dairy 

products; while the position of arable is underlined by the considerable concern about 
ploughing and spade cultivation. The importance of wild resources is also apparent, 
demonstrating that, unless the local aristocracy took it upon themselves to deny even 
this resource to the peasantry, there was a food supply that could be used to 

supplement the produce of agriculture. 

6.3 NUTRITION AND THE AGRICULTURAL PRACTICES OF THE 
FIRST MILLENNIUM AD 

The question of nutrition is of importance in understanding society in this period in 

the same way that the productivity of the land is important. Nutrition is the point at 
which the products of agriculture are converted into human sustenance and is 

therefore another factor in the estimation of the productivity of an area. Consequently, 
the nutritional value of the products of a community will have an effect upon how 

much land they needed to use, how large the population could be without causing 
dearth and the nature of the economy. This is important in considering whether a 
society was ̀ closed', ie whether it was largely self-sufficient, or whether it was reliant 
upon contact with other communities. This will affect the nature of the settlement and 
the agricultural practices followed. Moreover, the question of nutrition is important in 
determining the type of farming undertaken in a community and the relative 
importance of the various elements involved. This in turn is reflected in the form of 
settlement, because agrarian activities are much more deterministic than are pastoral, 
while the form of settlement produced by each tends to be different. Pastoralists tend 
to live in dispersed communities, with houses set at some distance from one another, 
while agrarian farmers tend to live in more nucleated communities. This is a 
generalisation and is certainly not an invariable rule, and the whole question is dealt 

with in more detail in the next chapter. However, this reveals the relevance of the 
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economic regime to a discussion of rural settlement, and accordingly, it is necessary 
to discuss nutrition in this chapter on agriculture and the foodstuffs of the first 

millennium AD. 

6.3.1 Nutrition and the pastoraUagrarian mix 

Many of the discussions in the literature about agriculture seem to make a distinction 
between lowland communities mainly reliant upon agrarian produce, with livestock a 
minor component of the diet and economic regime, and upland communities where 
livestock was the primary element of economic practice and hence diet, with crop 
husbandry a small part of the activity. This certainly seems reasonable in common- 
sense terms. Areas with poor quality soils, high rainfall and lower temperatures, such 
as the upland areas of Britain, would seem more likely to have relied upon animals 
grazing the plentiful grass rather than grain crops struggling against adverse 
conditions. However, grain crops were grown at high altitudes in the past: north-west 
Wales had cultivation at 305 metres in the medieval period, with even an aberrant 
indication of cereal pollen at 610 metres OD at Bwlch-y-fign (M L Jones 1984,6). 
These are ý reasons to doubt the separation of upland settlements from arable 
production, but there are also elements of nutrition that need to be taken into account 
in this discussion. 

Put simply, the problem is that either these upland communities were part of a larger 

economy where produce from specialist producers was traded in a market to allow 
each to gain from the other's efforts, or the pastoralist communities would have had 

serious problems surviving with little non-meat food. In a recent article, the question 
of pure pastoralism was treated by nutritionists in an attempt to see whether human 

could be wholly carnivores or not (Noli & Avery 1988). Their work was based upon 
clinical observations of the effects of various diets upon patients. Despite various 
anecdotal accounts of explorers who survived on entirely meat diets (Noli & Avery 
1988,397; JH Dickson, pers comm), the findings of Noli and Avery show that excess 
protein leads to severe medical problems. Excess ammonia is produced in the blood- 

plasma because of the overproduction of nitrogen with the breakdown of protein. 
There is a limit to how much nitrogen the body can excrete, so that a dangerous 

surplus of nitrogen builds up and can lead to death within weeks. 

The reason that this research is of importance is that it demonstrates that before the 

existence of a market economy with specialist production, where there was settlement 
in northern and western Scotland there was likely to have been fields of some form; it 
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also means that the determinism of agrarian production will have at least some effect 
on communities even in the most inhospitable parts of the Highlands. 

6.3.2 Nutrition and the problem of carrying capacity 

The question of carrying capacity, the population levels capable of being sustained by 

a region, is one that has been of great interest to archaeologists working with 
environmental data. Largely through the efforts of ES Higgs (Higgs 1972), this was a 
concept introduced from ecology and biology. In its most extreme form, this approach 
strips the humanity from people in the past and turns them into units to be fitted into 
formulae of potential produce. The approach has a less rigid form, of course, but this 
is the Verständnis underlying all such approaches. The problems of this formulaic 

mode are very obvious in the more extreme abuses of carrying capacity, such as 
Atkinson's estimates for the population of Mesolithic Scotland where an estimate of 
two people per modem county was given as a serious suggestion (R Atkinson 1962). 
However, it is also invalid when used more carefully. Widgren used estimates of 
carrying capacity in order to estimate the likely population of Iron Age Ostergötland 
in Sweden (Widgren 1983), and his work reveals the problems inherent in this 

approach (see 6.2.2.2). 

Firstly, unless the carrying capacity model allows for demands upon the harvest other 
than the purely nutritional, there is no validity to the figures. By turning humans who 
really existed in a particular time and place into abstract units, removing the social 
elements from the reality of their existence, the whole exercise is rendered 
meaningless. As soon as human society moved beyond simple subsistence into 

conglomerates of individuals, not all of whom were involved in daily production, 
social elements made demands upon production. This might have ranged from 

perhaps the feeding of religious or political leaders to the production of food for large- 

scale co-operative efforts such as the construction of monuments. 

In the context of the Iron Age (which extends into the first millennium AD), this 

problem is shown by the fact that there is no provision in Widgren's estimates for 

seed corn, nor is there any provision for the renders and taxes demanded of the harvest 
in the first millennium AD. Consequently, it seems unlikely that a yield of 1: 3Y2 

would suffice to feed an extended family. The only way for the shortfall to be made 
up effectively and the external demands upon the harvest be satisfied would be if the 

ground were more productive and the yield ratio higher. 
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These are the immediate, archaeological and historical criticisms of the model. 
However, turning to nutrition, there are serious criticisms to be made which 
demonstrate that the whole approach was inadequate for understanding the 

complexities of the humanly-derived landscape. The minimum calorific intake of an 
adult is so dependent upon such a large range of variables that it is inestimable other 
than on an individual basis. Nor do these estimates take into account the differences 
between modern and ancient foodstuffs in terms of their calorific value, so the 
calorific value may well be somewhat overstated. 

6.4 CONCLUSIONS 

Agriculture is the basis of pre-Industrial societies, and as such, has a considerable 
effect upon the ordering of those societies. Since the major expenditure of effort 
within such societies lies in agriculture, it is inevitable that there will be a reflection of 
the needs of the agricultural systems in the way settlement in particular is structured. 
It is thus necessary to understand agriculture in order to understand the ways in which 
human societies have occupied the landscape. 

In this regard, there are certain problems with the current consensus within history and 
archaeology. It has long been asserted that the productivity of post-Roman and 
medieval Europe was very low and that the population was similarly sparse. This is 
important for the search for first millennium AD rural settlement in Scotland; if this 

perception of conditions is correct, it may have been the case that areas where 
agricultural conditions were marginal would have been abandoned in the climatic and 
social upheavals of the first millennium AD. However, an examination of the sources 
regarding European agriculture as a whole has revealed that farmers in the first 

millennium AD were no more inept than their descendants, and that they were able to 

produce enough to survive. In terms of Britain, the literary sources are full of 
references to foodstuffs, with the implication that any dearth was largely a socio- 
economic condition. Furthermore, the sources also reveal a mixed economy in which 
both cereal crops and pastoral products were important. This latter point is important 
in its implications for the effects of the agricultural systems upon the settlement; fields 

are more demanding of organisation than grazing. In the next chapter, the particular 
forms of agriculture used in Britain will be considered and there will be a discussion 

of the relationship between economic practice and settlement patterns. 

The picture of medieval agriculture which emerges from this discussion is that food 

sufficient to supply not only the majority of the population engaged in agriculture but 
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also all those individuals who were in the Church, those who spent their lives fighting 

and those who lived in towns and traded and manufactured consumer goods. The 
distribution of the food supply was anything but equitable, the countryside having 
least access, with times of shortage making the inequities in the distribution system 

particularly apparent. Dearth was a constant spectre hanging over rural life, but it was 
the result of weather conditions, warfare and pests more than any failings on the part 
of the peasantry. Productivity cannot be seen as having been particularly high but 

certainly exceeded the 1: 3 yield ratio that has been accepted for the period by 
historians and archaeologists. Finally, all agricultural communities which were not 
part of a market economy which promoted specialisation will have operated a mixed 
economy and will thus have required soils capable of arable production. 
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CHAPTER SEVEN 
AGRICULTURAL TECHNIQUES IN THE FIRST 

MILLENNIUM AD 

This chapter examines the techniques available to farmers in the first millennium AD 

and the equipment used with a critical assessment of the way such issues have been 

considered in history and archaeology. There is a discussion of the crops and 
livestock likely in northern and western Britain in particular, which reference to the 

effects on settlement that these will have. The chapter ends with a discussion of the 

relationships of time and space in agricultural production with the effect that this has 

upon the form and location of settlement. 

In chapter 6, the agriculture of the first millennium AD was discussed both in terms of 
the historical evidence available and in terms of its productivity. In this chapter, the 
techniques used will be discussed. The reason for this part of the discussion is that this 

research would argue techniques of farming will have an effect upon settlement 
patterns. This is not a crude form of environmental determinism, rather it arises from 

the social geography of the Lund school, most particularly the work of Tommy 
Carlstein (1983), and from the work of the historical geographer Michael Chisholm 
(1962). This chapter will argue that a combination of the labour requirements of 
particular agricultural techniques and the geography of the landscape will affect the 
distribution of human settlement in the landscape. 

7.1 THE NATURE OF THE FARMING ECONOMY 

The first point to be made is that farming settlements with a mixed economy would 
probably have been the norm in Europe during the first millennium AD. As Noli and 
Avery's work demonstrates, there are sound biological reasons for this (Noli & Avery 
1988). In terms of the economic conditions of the period, a mixed farming economy 
was extremely likely because each farming unit would be more or less self-sufficient; 
specialising in particular cash crops was a development of the second millennium AD, 

although it is true that in southern Europe, where the economic conditions of the 
Classical world survived for a much longer period, grapes were certainly grown as a 
cash-crop. 

There is historical evidence for the mixed economy across Europe. The fifth to sixth 
century AD Lex Burgundforum has two entries relating to mixed farming (Drew 
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1972). Chapter XLIX is a discussion "Of Animals causing damage in Closed Fields 

and Driven into Enclosures and Horses wandering at Large". In particular, this 

chapter talks about "beasts of burden and animals that are wont to wander off", 
demonstrating that this relates to livestock kept in the midst of cultivation and not 

solely off-duty plough animals wandering around. Chapter LXXXIX, "Of Animals 

which have entered a vineyard", gives a list of the errant animals which might be 
found wandering around: "smaller animals, that is, goats, sheep or pigs .. a 
cow... oxen, work-horses, asses or riding horses". Thus, both of these judgements 

expressly link livestock with draught animals of the agrarian landscape. Similar 

evidence can be found in the Lombard Edictum Rothari of 643 AD: Ch 343 "On 
finding Animals that are causing Damage" (concerning livestock rather than vermin); 
Ch 345 "Concerning the Man who causes his Pigs or Cattle to do Damage"; Ch 350 
"Concerning the Man who finds Pigs making Holes in his Meadow" (Drew 1973). 

The Llyfr Iorwerth, in its discussion of the gwestfa (see Chapter 5), lists the foods 

required by a lord of his unfree tenants. §7 of Ch XIX, "Of gwestfa", demands 

payment of. "a sow..., a flitch of salted bacon; and threescore loaves of wheaten 
bread... that is, if wheat grow there; and, if wheat do not grow there, let the bread be 

oaten ... if a sow be not had, a tub of butter is to be paid instead... ". The sense of this is 

that the bond tref [township] was expected by the compiler of the Llyfr Iorwerth to 

operate a mixed economy, and that such communities would always be growing 
crops. The livestock is enumerated in Ch XXV: "the swine, the sheep, the goats, the 

geese and the hens". 

From this evidence it would appear safe to assume that generally farming 

communities in the first millennium AD grew crops and raised livestock for meat and 
for dairy products. Agriculture was a mixture of agrarianism and pastoralism. The 

medical evidence of Noli and Avery (see 6.3.1) demonstrates that it is natural for 
humans to practise a mixed agricultural economy in order to obtain all the nutrients 
they require (Noli & Avery 1988). There is also plenty of evidence for a mixed 
economy available from history and archaeology. The following sections of this 

chapter will set out the physical evidence for this model of the farming economy of 
the period. 

7.2 LIVESTOCK 

Evidence for the maintenance of livestock is ubiquitous in the literary sources, with 
cattle, sheep and pigs all mentioned. The evidence comes from both Wales and 
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Ireland; in the Welsh version of the Life of David, Boia's wife lists their stock as 
"namely the cows and oxen, and horses and sheep" (W Rees 1853,407), while an Old 

Irish text about judges lists eight types of livestock (Charles-Edwards and Kelly 1983, 
40): cows, pigs, sheep, horses, goats, hens, geese and bees. A bd-aire was to own, 

according to the Crith Gablach, twenty cows, two bulls, six oxen, twenty sheep, 
twenty pigs, four boars, two sows and a horse. As the faunal remains show, recovered 
from sites across Britain and Ireland and cited in 6.2.3.1.1, cattle, caprines and pigs 
were used for meat, with cattle predominating. All major sites show this 

predominance, with some Irish sites given almost entirely to cattle, such as Lagore 

with 84.8% cattle bones in phase lb (Hencken 1950,227). Since the food value of 

cattle is much greater than that of sheep or pigs, the actual contribution to the diet may 
have been, even greater than the percentages suggest. However, there are two 

exceptions to this rule: Divas Powys has figures of 61.3% pig, 20.2% cattle and 13.4% 

sheep (Alcock 1963,162), while at Dun Mor Vaul, sheep are predominant (Noddle 
1974,188). However, in the latter case, the position of the bones shows deliberate 

placing, and thus abnormal deposition for reasons other than simple waste disposal 
(pers comm, S Driscoll). 

Meat was not the only, nor even the main, purpose of livestock. Pigs were certainly of 
little value other than as for meat, and the ageing of their bones reveals a spread of 
ages without clustering, indicating a butchering economy. Sheep were generally quite 
small factors in the diet, rarely above 15% of the total recovered on sites of this 

period, although in addition to the case of Dun Mor Vaul above, the post-broch 
settlement at Howe, Stromness, produced 30% sheep, 20% pigs and 50% cattle 
(Ritchie 1985,163). It would seem likely that they were used more for wool than for 

meat (M L Jones 1984,109) especially since individuals are generally either immature 

or old. The difficulty of using these figures is that it must be remembered that the sites 
providing these figures are largely elite sites at the end of the production cycle; they 

may not be representative of the farming economy and will certainly have drawn upon 
the efforts of several productive units. 

As far as cattle are concerned, the only site with a detailed faunal analysis for the pre- 
Viking period is Moynagh crannbg, Co Meath (McCormick 1983,255). 63% of the 

cattle bones were of juveniles, and 43% were between 13 and 24 months. This age 

represents calves kept to their second year to increase their meat weight, but 

slaughtered before reaching maturity: this is indicative of a dairy economy. This is 

consistent with the analysis from Dundurn (Alcock and Driscoll 1986; Alcock et al 
1989), where most of the cattle were under 24 months and all were under 36 months. 
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Moynagh's uniqueness is that it has provided sexing evidence. Of the adult bones, 

75% were female. This means, since cattle produce a male: female ratio of almost 1: 1 

that most of the calves slaughtered must have been male. At the time, this was 
interpreted as evidence for dairying, with the assumption that the young were being 

slaughtered to remove competition for milk (McCormick 1983). However, 

McCormick has re-assessed this evidence in the light of historical evidence about 

animal husbandry (McCormick 1992), where Irish law codes discuss the need for the 

cow to have its calf present before it will provide milk. This evidence is supported by 

anecdotal evidence from Nigeria, where native breeds would only provide milk if their 

calves were present (P Mungovan, letter to Current Archaeology 1993). 
Consequently, it is perhaps better evidence for a beef economy; it is noticeable that 

where an age analysis has been made of faunal remains, juveniles are always in the 

majority. Nonetheless, dairying must have been a major part of agricultural activity, 
especially given the references to dairy products in the food renders of the Crith 
Gablach and of the Llyfr Iorwerth. Furthermore, since milk and cheese represent a 
27% efficiency in converting plant to animal protein as against 18% for pigs and 8% 
for beef and mutton, dairying would be an important food source. 

At Dundurn, a surprisingly high percentage (4%) of neonates (under 12 months of 
age) was recovered (Alcock & Driscoll 1986). This has been suggested as an 
indication of the production of fine leather and vellum, thus showing craft uses for 
livestock. 

Livestock generally seems to have had seasonal pasturing; the Llyfr Iorwerth talks of 
hafodau [shielings], while the acre of the tyddyn [cottage] was to serve as winter 
stockyarding (G Jones 1976). Circumstantial evidence of the importance of the 

shepherd within the daily life of farms is provided by the historical sources. In the Life 

of Brynach (W Rees 1853,296), a wolf is said to have behaved like a "well-trained 

shepherd", driving "the cow every morning to pasture and every evening brought it 
home". However, this was not always the practice, and it seems likely that the 
livestock was often left in the pastures. Brynach's cows are said to be in "distant 

pastures" (W Rees 1853,296), while in Adamnan's Life of Columba, the saint 
exorcises the pail of a young man who was "on his way home from the milking of the 

cows" (ii, 15). In Aillil and Medb's pillow-talk at the start of the Täin, the livestock is 

named along with the various pasturing grounds: "Their numerous flocks of sheep 
were led in from the fields and meadows and plains... their horses-were brought from 

pastures and paddocks... their numerous droves of swine driven from the woods and 
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shelving glens and wolds... their droves of cattle and their herds and their roaming 
flocks from the brakes and wastes of the province". 

Pigs seem generally to have run freely in the woods, being semi-wild still, and the 

point of the story Ruchtaib Ruib Ri from a legal tract (Dillon 1932,53) is that a herd 

of pigs are able to devour a neighbour of their owner because they are unconfined and 

without supervision outwith the forest. For cattle, fodder in the winter confinement 
was probably a mixture of heather and holly twigs, since hay was not produced 
(Duignan 1944,144). In Fled Bricriu, the bull that is part of the champion's portion is 

said not to have eaten heather or twig tops (§9); the implication is that such cattle 
fodder was a low grade feed and likely to have been given to livestock in times of 
dearth such as the winter. In addition, in the tree list of Bretha Comaithchesa, the 

airechas [nobility] of cuilenn [holly] is partly due to its use for winter fodder (Kelly 
1976). Accordingly, the agricultural model for the period would suggest a landscape 

of hamlets gathered in fields, with the livestock grazing further away. 

7.3 PLOUGHING 

Oxen, of course, were used for ploughing. The nobility and the mruigfher were 
supposed to own full plough-teams according to Crith Gablach, but there is strong 
indication that the single ownership of ploughs and plough-teams was confined to the 

privileged. This element of joint husbandry is discussed in 7.6. 

It is difficult to know what forms of ploughs were actually used in this period. Ards, a 
simple wooden and with a share, would certainly have been used, but it is possible that 
the technology of ploughing went far beyond this to the Roman-style plough with an 
asymmetric iron coulter. Sian Rees has argued that the heavy soils cultivated by the 
late Roman period mean that mould-boards were present in Britain by this stage at 
least (S Rees 1979). There are no examples of full mould-boards preserved, but there 

are examples of asymmetrical mould-boards from the third and fourth centuries AD. 
Similarly, at Ruddchester, plough-marks that pre-date the Hadrianic Roman activity 
indicate the use of eared ploughs by the fact that ridges were created and iron-pan 

broken up (M Jones 1981,112); a wooden eared plough from Britain has been dated 

to 663-347 BC at the two sigma level. In terms of historical evidence, the Romans 

knew of wheeled ploughs, a type of plough more widely used in northern Europe than 
in the south (Parain 1966,128) and which Pliny the Elder believed had been invented 

by the Raeti (Doehaerd 1978,9). Certainly, there is no reason to believe that the 
farmers of the first millennium AD were using ploughs that were incapable of dealing 
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with all of the conditions encountered in north-western Europe. It has often been said 
that the introduction of mouldboards was the start of real ploughing, since the latter 

allows real furrowing rather than just scratching the surface and exposing the soil. 
However, this underestimates the capabilities of ards (Payne 1957,78; Reynolds 

1979,103), and Iron Age ards were capable of cultivating even the heaviest soils. 
Most of the plough or and was made of wood; there is a provision in an early Irish law 

that gives general and free right to wood from forests for a cuing [yoke] and a cechta 
[plough] (Lucas 1972,55). The plough pulled by the oxen was, depending on wealth, 
either a simple and with a share, iron or wooden, or a Roman-style plough with an 
asymmetric iron coulter. 

The plough-team could either be two, four or six oxen, although the latter was rare. St. 
Ailbhe of Emly was asked for a team of two oxen by a poor man, as was St. Mochuda 
(Lucas 1972,54). A team of four seems to have been more usual; a legal text uses the 

phrase "arathar conafedain techta . i. iiii doim" [a plough with its proper team, ie four 

oxen]. By the medieval period, the heavy ploughs in use required a team of around 
eight oxen to pull it (Fenton 1976,31). The team was yoked by a withers yoke across 
the neck. The change from head yokes is apparently preserved in literature such as 
Tochmarc Etain and Coir Anmann, both of which record the story of Eochaid Airem 
introducing the change after the example of the elven Sidhe dwellers. The Life of St 
Ciaran of Clonmacnois has a story that suggests that horses were not considered 
normally capable of being used. After giving away an ox, St Ciaran had a horse take 
its place: "And the horse... became trained and ploughed skilfully under the yoke like 

an ox for the whole day" (Vita Sancti Hiberniae 1,203). This may reflect the 
difficulty of using horses due to the nature of the yoke which cut across the windpipe 
of a horse (White 1962); equally, it may indicate that horses were not used for 

ploughing and were thus unlikely to be trained. 

The Irish were using horse traction before the Viking period, attaching the plough to 
them by tying it to their tails (Lucas 1972). The tail is very strongly rooted, and the 
technique gives the horses greater freedom of movement, making them more 
responsive to sub-soil obstructions. Nonetheless, it is instructive to consider the 

attitudes of thirteenth century English writers on agriculture. They tended to prefer 
oxen for ploughing. Oxen eat less than horses and did not require to be shod; they are 
more patient, stronger and more resistant to disease than horses, while their harness is 

cheaper and simpler than that of the horse (Parain 1966,143). The only advantage of 
horses was that they ploughed faster than oxen. This is important because the reason 
for using horses would be that the need to plough greater areas more rapidly had come 
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to outweigh the cost of horses; this would suggest that the concentration on horses for 

traction is an indication of an economy which is not based upon subsistence but which 
is intending to produce surpluses for whatever reason. 

Whatever the actual size of the plough-team, the team would be in pairs with the lead 

pair off-set to the left, the lead ox being called the imechtraid [outer ox]. The setting is 

presumed to have been to the left because of the prejudice against movement 
widdershins (tuatlai) was as common in the Dark Ages as it was in more recent times. 
The imechtraid, because it guided the other oxen at the turns, required good training, 

and a fine is recorded in the Lebor Aicle as due for passing off an ox as better-trained 

than it was: "If an ox be put in a higher position than its own proper position, there is 

a fine... ". The plough-team as a whole required training, and therefore a reasonable 
degree of investment of resources, shown by references in texts such as the Llyfr 
Iorwerth forbidding the removal of trained oxen from the communal plough-teams: 
Ch XXIV, §25 forbids the substitution of untrained oxen for those engaged in tillage; 
§26 forbids the retirement of oxen from plough-teams without the full agreement of 
all parties involved in the joint husbandry. 

There is evidence to suggest that the ploughteam required more than one person to 

operate. In addition to the driver, who had to control the plough itself, there was a 
requirement for someone to lead the oxen; the discovery of what has been interpreted 

as an iron tip for a goad in a Romano-British level at Traprain Law (Fenton 1976,35) 
has been taken to demonstrate the system of ploughing dates back into the early first 

millennium AD. The need for people was increased by the need to prepare the ground 
both before and after ploughing. 

Ground preparation was carried out, at least by the post-Medieval period, a light 

plough known as the ristle plough. This plough, found across- Europe from 
Scandinavia to the Iberian peninsula (Fenton 1962,316), was used to break up tough 
turf by cutting a long slit and allowing the ploughshare from the full plough to cut 
easily through the soil. This required an extra two men and two beasts to operate 
(Fenton, op cit), making it expensive in labour terms. 

After ploughing, harrowing was required in order to break up the large clods left by 

the plough. The technology involved did not change over a considerable period of 
time: a harrow from an Iron Age context at Dorregeest, with a radiocarbon date of 22- 
260 cal AD, one from a well in Viborg, producing a radiocarbon date of 670-1040 cal 
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AD and examples from the eighteenth century AD are identical (Lerche 1982). These 

would have required time, labour and oxen to drag across the field. 

7.4 CULTIVATION 

Agriculture has a long history in Britain, with evidence of grain impressions on 
Windmill Hill pottery from the early Neolithic causewayed enclosures. A late 

neolithic pot-sherd from Ogmore in Wales shows the impression of a Celtic bean (M 
L Jones 1984,101) and carbonised seeds are found in storage pits in sites covering the 
full range of British prehistory. Grains such as emmer and both naked and six-rowed 
barley are found in use as are various pulses such as the Celtic beans. By the Dark 
Ages, new crops had been added by the Romans, such as peas and rye, while various 
root crops, like turnips, and fruits, such as plums and vines, were introduced to the 

warmer climate of south-west Britain. 

Recently, Wales and Scotland have been considered quite poor agriculturally, with 
little viable land for crops. However, as the site of Cefn Graeanog II shows, crops 
were grown in areas today thought unsuitable, either because early crops were much 
hardier and better cropping than modem forms or because of soil deterioration. At this 
Romano-British farmstead, grains of emmer were found; these were analysed using 
new techniques that can determine whether a site produced the grain or consumed it 
(M L Jones 1984,104). The site was found to be a `producer' site despite being in an 
area now considered unsuitable for wheat. 

Evidence for species grown in Ireland is found in the text Bretha Dein Checht (Binchy 
1966) which ranks the cereals; wheat is the status of a ri, oats the bo-aire status, 
barley, rye, siligo (possibly winter wheat) and ruadan (possibly one of the buckwheat 

species). Since crops used in Celtic Britain included emmer, wheat, barley and oats, it 
is likely that there was a three crop seasonal sowing system. Emmer can be sown in 

the autumn to provide a spring crop, wheat does best when given a winter sowing for 

a summer crop, while barley and oats thrive under a spring sowing, harvested in the 

autumn. This would provide a good spread of crops throughout the year and reduce 
storage needs (M L Jones 1984,105). 

Some analysis of the labour costs of harvesting has been undertaken. The most recent 
statement of these costs is contained in the report on excavations carried out on the 

village of Kootwijk, dating to the later first millennium AD on the Dutch coast 
(Groeneman van Waateringe & Wijngaarden 1987). JP Pals, in an article on the 

200 



economic basis of Kootwijk, quotes several estimates drawn from different data (Pals 
1987,119). From data recorded by the Roman writer Columella, it has been estimated 
that harvesting would require roughly 6 person-days per hectare, while Slicher van 
Bath, using data from medieval sources, estimated between 5 and 6% person-days per 
hectare. These figures match reasonably well, although estimates drawn from Dutch 

sources of the eighteenth and nineteenth centuries suggest 4 person-days per hectare 
(Pals 1987, op cit). As Pals notes, these figures are artificial, since they take no 
account of the ages and physical condition of those involved; they should really be 
taken as a minimum. Pals also quotes a figure of 1 /2 person-days per hectare for 
haymaking, using figures drawn from Drenthe in the late eighteenth and nineteenth 
centuries (Pals 1987,120). Weeding would probably have been undertaken, adding 
considerably to the labour costs of producing the crop; in medieval England, 

strenuous efforts were made to weed the fields. It is worth pointing out that weeds are 
unlikely to have limited the size of crops (Postles 1989). 

The lesson to be taken from the discussions on ploughing and on cultivation is that 

much of the agricultural work required was labour-intensive and would need 
collective effort. 

7.5 OTHER TOOLS 

Cultivation was also achieved with the tool of the poor: in the Life of Carannog (W 
Rees 1853,41), the saint took "a spade from a certain poor man". The spade was an 
important tool in the past, although Fenton argues that, for most of the medieval 
period, ploughs were normally used and the spade only became significant around the 
eighteenth century (Fenton 1976). This was especially the case in Shetland where 
attempts to force people into the fishing industry had resulted in the townships being 

sub-divided into crofts whose areas were too small for ploughing and certainly could 
not produce sufficient pasture for the oxen (Fenton 1976,43). 

Spade cultivation was much more work than a plough, although groups using cas- 
chroms and cas-dhireachs in the Highlands of Scotland and in Ireland in recent times 

were able to delve large areas quite quickly, twelve men using cas-chroms being able 
to turn an acre in a day (Fenton 1976,43). Indeed, it was reported from Dunrossness 
in 1793 that a team of five to seven people could turn as much as a Scots plough with 
a team of eight to ten oxen (Fenton 1962,307). The advantage was that spades were 
much cheaper than providing eight to ten oxen trained to the plough, although it was 
much more labour intensive. Furthermore, spade cultivation seems to have had a 
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beneficial effect upon yields; yield ratios for barley cultivated by spade on Lewis, 
Eigg and Harris in the seventeenth century were 1: 16,1: 18 and 1: 20 respectively, 
while oats on the three islands yielded at a ratio of between 1: 10 and 1: 12 (Fenton 
1962,302). The method is not entirely dead yet; spade cultivation was used in the 
Renfrew area during the Second World War (A Gordon, pers comm. ), while it is 

known outside Europe (Lerche & Steenberg 1972). 

The spades were made of wood and, by the Dark Ages, had acquired an iron tip; 
however, this is really the only Roman innovation which was assimilated in sub- 
Roman Britain. Even in Wales, advanced tools are confined to purely Roman Britain 
(M L Jones 1984,108). 

The cas-chrom was a particular technological development of the north and west, 
being particularly useful at turning the soil where there is a developed turf and a high 

stone content (Fenton 1976,43). Although, slower than a plough-team, spade 
cultivation was certainly cheaper, more useful in the environmental conditions of the 

north and west and better suited to the small crofts brought in with the beginning of 
the Clearances. In terms of the first millennium AD, spade cultivation was used, as the 

archaeological evidence demonstrates for at least the Roman period, and must have 
been a substitute for the plough when a plough-team was beyond the resources of a 
family or community. The important point is that, whatever the effects of ploughing in 
bringing people together in the landscape, the greater intensity of labour required by 

spade cultivation would increase that effect. 

Harvesting was accomplished by sickles in the form of reaping hooks, cutting the ears 
of the cereals high up on the stem (Edwards 1990,62). This would leave the long 

stems for grazing. Scythes were used in the Roman period but were little known 

outside southern England; they only appear in the Middle Ages (S Rees 1979,742). 
Consequently, the harvesting process would have taken been a labour-intensive 

process, requiring a substantial workforce. As Edwards notes (op cit), harvest was a 
time of considerable stress as a result of trying to beat the weather in bringing in the 

crop. 

There is a belief amongst medieval historians that there was a major advance in 

technology at the end of the first millennium AD in the tenth and eleventh centuries 
(see 6.1.2). Applied to agricultural technology as well as arts and sciences, the 

advances are believed to have made possible the emergence of the High Middle Ages 
from the ignorance of the Dark Ages. Admittedly, this is a view of scholars working 
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from the 1950s onwards, but it is an idea that still finds much support in discussions 

of medieval agriculture. Some academics, such as Georges Duby, regard the peasantry 
of the first millennium AD as unintelligent and superstitious, condemned by prejudice 
and the weight of customary practice to using inappropriate and primitive methods of 

raising unsuitable crops (Duby 1972,191). The agricultural revolution which is 
believed to have occurred in the tenth to eleventh centuries (Parain 1966,124) is 

supposed to have introduced a series of improvements. These range from the 
introduction of wheeled ploughs, modern harnesses, flails, water-mills and improved 
harrows, the use of horses rather than oxen as draught animals and the extension in the 

use of rye and oats together with the implementation of a three year rotation of crops. 

None of these can be confidently assigned as developments of the tenth and eleventh 
centuries. The problem with trying to date the developments of agricultural 
technology is that few tools actually survive; in the case of ploughs, the main 
elements to survive are the inorganic parts such as the share or coulter (Brady 1994, 
133-137). These can only be dated from context, providing at best a TPQ for their 

appearance. It is a mistake to consider that it dates the introduction of a piece of 
equipment. Similarly, while Brady notes that the use of the word coultar [coulter] in 
Irish is later than that for soc [share] (Brady 1994,135), this does not necessarily 
relate to the use of the equipment. The usage which Brady notes is presumably 
legalistic and ecclesiastical, since the words of the farmers were not recorded. 
Consequently, the use of the word in specialised documents such as hagiographies or 
legal codes may bear no relationship to the use of the equipment. Elsewhere in 
Europe, there are pictorial representations of peasants at work, and these have been 

used to date the use of particular forms of farming equipment (Mane 1983). Similar 

problems of connecting the pictorial representation with the use of the equipment 
apply here; were it the case that ards were depicted only in earlier pictures and proper 
ploughs only in later pictures (it is not), this would still not be unequivocal evidence 
for dating the introduction of ploughs. It must be remembered that there would have 
been a substantial degree of nostalgia in the representation of such activities in Church 

works, especially where part of the unstated purpose of such works was to emphasise 
the unchanging nature of the life of the peasantry, which life had been ordained by 
God. An example of the problems of using the calendriers to date technology is given 
by Perrine Mane, who noted in cataloguing the calendriers of France and Italy that 
there are very few depictions of ploughing despite its central place in the agricultural 
year (Mane 1983,142). Mane's explanation for this is convincing; she argues that, 
because the activity of ploughing is carried out across several months and is repeated, 
there is no particular month that could be characterised by an illustration of ploughing. 

203 



The fact remains, though, that there are few depictions of ploughing despite its 
importance, underlining the difference between the artificial Church presentation of 
daily life of the calendriers and reality. 

Parain's list of developments (wheeled ploughs, modern harnesses, horses as draught 

animals, a spread in the use of rye and oats, flails, water-mills, improved harrows and 
a three year rotation) has been partially demolished already within this chapter. In 7.3, 
the question of the level of plough technology on the one hand and harnesses and the 

use of horses for ploughing on the other has already been discussed, demonstrating 

that the Irish were using horse traction before the coming of the Vikings, attaching the 

plough to the tail and avoiding the need for the more advanced harnesses. Similarly, 
the use of rye and oats is attested in Ireland before the tenth century AD in the Bretha 
Dein Cecht (Binchy 1966; see 7.4), while there is evidence from post-Roman sites in 
England of the use of rye on agricultural sites (cf van der Veen 1987,95). Oats are 
particularly suited to Atlantic Europe, tolerating acid and infertile conditions, quite 
contrary to the idea that oats should be little used until the later first millennium AD. 
Also contrary to Parain's belief is the fact that bread-wheat is a minor part of grain 
assemblages on British sites before the Roman period and only became significant 
outside the Lowland Zone after the fifth to sixth centuries AD; this was the real 
innovation of the period. The significance of this change is that bread-wheat is much 
less robust than other cereals and does not respond as well to the conditions of north- 
western Europe (M Jones 1981). The only advantage which breadwheat has is that it is 

a heavy cropper; this is surely of significance where the need is to produce surpluses 
rather than ensure subsistence. It would seem more likely that communities on the 
edge of starvation would not grow crops which were more prone to disease and pest 
and less tolerant of local conditions than other crops that were readily available. The 
logical conclusion is that a predominance of bread-wheat indicates an economy which 
has moved beyond subsistence level. This is interesting when taken together with the 
idea that horses only become important for ploughing when production is more 
important than subsistence (see 7.3). 

There is little validity in the rest of the list. The flail is attested in Egyptian 
hieroglyphs and monumental art; it is important in the processing of grain, so it is 
inconceivable that flails were unknown in Europe before the end of the first 

millennium AD. The only alternative to threshing is graddaning, where the culm is 
burnt and the flames extinguished (hopefully) before the grain is destroyed. This is 

really a way of getting dried grain from the stalk without drying and threshing and 
was not a way of dealing with an entire crop (Gill 1963). 
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Harrows were in use in the Iron Age and changed little through the whole of the first 

millennium AD; virtually identical harrows found in waterlogged deposits at Viborg 

and Dorregeest, the radiocarbon dates separated by nearly eight centuries, are 

essentially the same as harrows used in the eighteenth century (Lerche 1982; Bell 

1983). There is also historical evidence for harrows being used in Europe being first 

millennium AD: Pliny the Elder, writing in the first century AD, talked of the Raeti 
harrowing their furrows, and the implication is that this was not a technique taught to 
them by the Romans (Doehaerd 1978,9). Water-mills are known from the Roman 

period onwards in Europe, while in the north-western parts of Europe, the horizontal 

water-mill seems to have been widespread by 600 AD (Baillie 1982). They entered 
the literature of the later first millennium AD, such as the Irish story The Death of the 
Boys in the Mill (MacEoin 1983). The important development in mills during the first 

millennium AD was socio-economic and not technological. Water-mills grind much 
more grain than hand-mills, require a large investment of resources to build and were 
the property of the wealthy; the relationship between the technology and the socio- 
economic can be seen in details such as a law passed by Alexander III of Scotland in 

the thirteenth century as part of the Statutes of the Gild, which law expressly forbade 

the use of hand-mills (Statutes of the Gild XXII). By the High Middle Ages, mills 
were used in folk-tales as symbols of oppression and were early casualties of any 
peasant unrest. Water-mills were oppressive in that they were a further opportunity for 

the landlord to tax the produce of the peasantry, while controlling the milling 
equipment emphasised the subjugation since the landlord, through the miller, 
controlled the ability of the peasantry to make bread, the staple of their diet. This is 

the truly significant development in mills after the Roman period. 

The three-year rotation of crops was probably not an innovation of the end of the first 

millennium AD; there is much circumstantial evidence for the earlier use of rotation, 
although it is unlikely that this is capable of being proved. Doehaerd states that, using 
the Polyptyque of St Amandus, a three-year crop rotation was normal in Europe by the 

ninth century (Doehaerd 1978,15); she also ' suggests that Tacitus hints at the use of 
crop rotation by the Germans. She points to his reference that the fields alternated, 
while also stating that the Germans asked "only grain harvests" of the land (cited in 

Doehaerd 1978,9). This is not as convincing, but then neither is the idea that farmers 

could have learnt nothing of how best to exploit the soil after millennia of farming in 

Europe. Martin Jones would agree with this attitude, where his analysis of the relative 
proportions of plant taxa in environmental material from sites across England suggests 
the use of crop rotation by the Roman period: "It may well be that as well as 
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experiencing soil deterioration at an early stage, North European communities also 
developed methods of restoring quality to the soil in advance of contemporary 
communities in the Mediterranean" (M Jones 1981,112). 

A word is also necessary about the fundamental element of medieval agriculture, the 

rig and furrow. This has frequently been castigated as inefficient, especially in terms 

of the social system which went with it, whereby rigs were divided between the 
partners in a fermtoun (Hunter 1976). However, rigs provide particular advantages 
over the environmental conditions pertaining in Highland Scotland, and it is possible 
to argue that it was a deliberate response. Rigs provide a greater depth of soil, heaping 
it up into mounds. Large areas of the north and west of Scotland have little in the way 
of soil depth, so that rigs would ameliorate this problem and this was certainly one of 
the reasons behind the spade-dugfeannagan or lazy beds. Secondly, rigs aid drainage; 
the rigs themselves are free-draining because of their raised nature, while the furrows 

provide run-off channels for excess water. Finally, rigs provide good protection 
against frost since they are above the level of the surrounding ground and the soil is 

relatively loose. These advantages mean that rigs have been used in various forms 

across the world in different forms; they are known from Papua New Guinea 
(Carlstein 1983) and from South America (Darch 1983), while British settlers took the 
technique with them to the Colonies (eg Twidale 1971). 

7.6 CO-TILLAGE ARRANGEMENTS 

Having discussed the nature of the agricultural effort of the first millennium AD, it is 
important to discuss the co-tillage arrangements that are found throughout Britain in 
the first millennium AD, and beyond. This element of agricultural life in the period is 

of the utmost importance because of the social effects it had. 

In Ireland, it was assumed by the jurists who wrote the legal codes that all grades 
below the mruigfher would be involved in co-tillage arrangements; all the lower 

grades were expected to have parts of the ploughing equipment and not be 
independent. This has created a problem in the historiography of agriculture, mainly 
in the discussion of collective farming in the common-field system of Medieval 
Europe. The background to this aspect of history seems to have arisen from the 
`Whig' history of the late nineteenth and early twentieth centuries typified by GM 
Trevelyan that arose as a reaction to the aristocratic-dominated constitutional history 

of the time (eg Trevelyan 1922). This reaction favoured the idea of a free, peasant 
bourgeoisie in the pre-Roman period, represented in historical terms by the Germanic 
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tribes described in Tacitus. This bourgeoisie was reduced in status to the serfs of the 

medieval period because of the growth of aristocratic power at royal expense, 
according to this approach, echoing the new socio-economic power of the bourgeoisie 
in Victorian England. This viewpoint was very influential, many historians believing 

that farmers should have been free economically and legally in prehistoric and post- 
Roman times and standing as a contrast to the authoritarian Roman empire and the 
feudal lordships of the medieval period. The early medieval period was seen as a 
golden age for the peasantry, bizarrely echoing the beliefs of Engels who saw a 
development from primitive communism in prehistory to the restrictions and 

structural imbalances of feudalism. It is unlikely that any of these historians would 
knowingly have aligned themselves with a Marxist analysis. 

The upshot of this belief was an assumption, reinforced by the ideology of the 
Agricultural Improvements, that co-operative or collective effort in agriculture was an 
unnatural state and that economic independence was the natural and desired state for 

the peasantry (Thirsk 1964; Gerriets 1983). A frequent statement is that full legal 

status in Ireland was only obtained by the attaining of independent status and that only 
the unfree and those yet to achieve adulthood needed to co-operate in agricultural 
practice (Duignan 1944; Thirsk 1966; Gerriets 1983; MacLeod 1986; MacLeod 1987), 

although there are dissenting opinions about economic independence (Dahlmann 
1980). 

However, the evidence of the law codes is that there were substantial numbers of the 

peasantry who were unfree, the fuidri, the bothaiche and the sencleithe, while the 
doer-rath [base clientship] meant that a freeman gave up his independence for the 
duration of the taurchrec arrangement. There is little different in the process of 
accepting the taurchrec and the seoit tauchrecluideo in Ireland in the seventh century 
AD and the process of becoming a serf, other than that the former had a time limit. In 

effect, below the level of the bo-aire, few farmers had real economic freedom. This is 

echoed in Wales, where there were far more bond trefs than free (M L Jones 1984). 

The Crith Gablach, as already mentioned, analyses the grades of society. In the course 
of this, it discusses the possessions to be expected of the various grades, a subject 
which is of relevance to the question of co-tillage. The mruigfher, the highest free 

grade below the nobility, was expected to own, among other things, "the tools for use 
in every season, every implement thereof unborrowed.... full ownership of a plough 

with all its outfit" (MacNeill 1923,291). The b6-aire was to own a share in a mill and 

a half share in a plough (Binchy 1941,6). The aithech arathreba a deich and the dc- 
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aire were required to own "cethramthu arathair J. dam 7 soc 7 brot 7 chennos 7 r" [a 
fourth part of ploughing apparatus] (Binchy 1941,5-6) and be capable of combi 
tualaing comsi [joint husbandry] (Lucas 1972,54). The point about this is that the 

majority of the free farmers, who were not the poorest group within society, were not 
considered by the compiler of the Crith Gablach to be capable of ploughing alone and 
were considered to be involved in co-operative effort. 

This evidence is supported by the Welsh legal text, the Llyfr Iorwerth. Chapter 24 of 
the Llyfr Iorwerth is called "Of co-tillage this treats"; § 10 reads "Every one is to bring 
his requisites to the ploughing, whether ox, or irons, or other things pertaining to 
him; and, after everything is brought to them, the ploughman and the driver are to 
keep the whole safely, and use them as well as they would their own"; paragraph 13 

reads "After the co-tillage shall be completed, every one is to take his requisites with 
him home" (Owen 1841). 

Further evidence, significant because it comes from a later period, is that of a law of 
James I of Scotland in 1424 which required every labourer to have half an ox in the 
plough or to dig by hand seven square feet every working day (Fenton 1976,36). 
Obviously, this legal statement is unlikely to have been reflected in reality and was 
probably occasioned by dearth, but it does suggest that there was expected to be a 
large degree of co-operation occurring in ploughing. Indeed, Fenton links this 
explicitly to the later ferm-touns, citing a sixteenth or seventeenth century plough 
song from Aberdeenshire which names twenty-five members of the labour force 
involved in ploughing (Fenton 1976,35). 

ý, 

This is of importance because the requirement of co-tillage on a community is that 
they live in a reasonable degree of proximity. Equipment was pooled for ploughing 
and the plough-team drawn from the animals of each participant. This would require 
proximity of settlement because, as Carlstein argues, one of the limitations on the 

effectiveness of farming is the need to collect people and equipment together before 
the work can start (Carlstein 1983). This effect was particularly strong where the 
labour requirement of a lord was substantial; the other effect of this was to ensure the 

proximity of the participants to their lord's residence. As stated above (7.5), where 
spade cultivation was necessary the requirements of proximity of habitation were even 
greater. This has some importance for this research project. 
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7.7 TIME AND SPACE IN AN AGRICULTURAL CONTEXT 

The preceding discussion has dealt with the nature of the agricultural mode of 
production largely in terms of its demands on labour and resources. Another aspect 
that should be considered is the question of time as a resource requiring investment in 

agricultural production. This has been of particular interest to geographers working in 

the area of physical geography, building on the work of Johann von Thünen (von 
Thünen 1826). Von Thünen owned farms in the Rostock area of north-eastern 
Germany in the early nineteenth century and was attempting to discover the 

underlying laws which he believed governed the prices of agricultural products, and 
also the way that price variations were reflected in spatial distribution (Chisholm 
1962,20). His conclusion was that zones exist around the settlement of particular 
forms of land-use according to the economic value of the products to be gained, now 
called Von Thünen Rings. The most valuable products in terms of the greatest 
monetary yield would be closest to the settlement, the least valuable furthest away. 

The theory has been criticised on many grounds, not least for the fact that it was very 
much a model and did not have all the possible variables built in, such as land 

capability, communications, proximity to other settlements and so forth. However, the 
underlying principle of the model, that different forms of land use are in competition 
for the available space, is valid; hence the presence of garden plots round most of the 
depopulated settlements of the pre-Improvement era. Furthermore, this directs 

attention towards the more sophisticated landscape models developed more recently. 
In these, the element of time is added to that of space. In different ways, both Michael 
Chisholm and Tommy Carlstein of the Lund Geography school have worked within 
this paradigm. 

Chisholm's work considers the element of time within a broadly Von Thünen form. 
Investigating the effect of distance from settlement on the productivity of a field, he 

reported that the returns diminish with increasing distance. Despite considering 
evidence from different cultures at different times and in different environments, 
Chisholm found a general order of magnitude that he felt gave the model a more 
general applicability (Chisholm 1962,101-136). He believed that there was no effect 
upon settlement where fields lay within one kilometre of the village, that where fields 
lay 3-4 kilometres distant, there would be some degree of response in terms of 
manuring levels, the amount of time invested in those fields and so on, while fields 
that lay more than 3-4 kilometres away would result in satellite communities that 

eventually would become independent of the mother-village. 
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The model has been criticised because Chisholm used the terminology of modem 
economic geography, analysing the situation in terms of cost. However, in the sense 
that Chisholm uses "cost", it has a non-economic dimension concerning the 

requirements of time or space necessary to carry out a particular task. This is perfectly 
valid and in fact makes it easier to understand the factors affecting productivity. 
Furthermore, research into the effect of distance on yields has shown that Chisholm 

was broadly correct (Hansen 1976,53) 

The Lund school of Time-Space geography tried, after the pioneering work of 
Hägerstrand, to understand settlement from a theoretical point of view. Carlstein's 

work in particular proceeds from the statement of essentially banal laws, such as an 
individual cannot bi-locate [be in two places at once], to a fairly sophisticated 
understanding of the twin roles of time and space in human life (Carlstein 1983). 

One of his insights was to create daily activity prisms (Carlstein 1983,73-8), plotting 
time requirements against space used. By this, he was able to demonstrate that 
distance and the time taken to cover it is a major limiting factor on the amount of 
territory utilised by a community. This is because time is required to assemble 
equipment and personnel before any work can take place, time is required to travel to 
the work-location and time is required to return to the settlement (Carlstein 1983,25). 
It is more likely that farming populations would live in reasonable proximity than be 

scattered across the landscape, especially where there are considerable social 
relationships involved. Consequently, where a society farms largely with collective 
effort and that society has a social system requiring constant interaction between its 

members in order to continue, then such populations will probably live in 

communities rather than individual, isolated farmsteads. This is certainly the case in 

the absence of modern fast transport which reduces the effect of distance. 

From this discussion, it can be seen that an understanding of farming systems and 
settlement requires an understanding of the relationship of time and space within the 

community. It is important to understand that all activities take time, and that, because 

time is a finite resource, time spent on one activity cannot be spent on another. 
Consequently, time spent travelling to fields cannot be spent working them; the 
further away a field is, the less time is spent on it. This is partly because of the time 

wasted in travelling to the field and partly because fields that lie closer to the 

settlement will use up more of the available time. Accordingly, there are limitations 

on the space utilised for particular activities by a community because of the 

210 



restrictions of the time budget. Furthermore, there are limitations on the space utilised 
for settlement if the activities undertaken by a community are frequently communal 
and rely upon shared equipment. This would suggest that settlement will frequently 
have clustered together rather than scatter randomly across the landscape. 

An incidental point to note about time is that, while much of agricultural activity can 
be seen in terms of the longue duree, the lives of people are part of the evenements, 

the short bursts of activity. For people living through time, five years is a long time, 

especially if the accepted estimate of life-expectancy as around thirty years of age is 

accurate. The timescales archaeology deals with are much larger than the human 

timescale; many radiocarbon dates for sites of the first millennium AD have error 
ranges of more than sixty years. At the two sigma level of confidence (95% chance of 
including the date within the range), this is one hundred and twenty years. 
Accordingly, it is important to realise that most of our knowledge of agricultural 
communities arises in the same way as the work of historical geographers, as slices of 
time extracted from the flow of history. This is not an accurate representation of the 
history of a community, however. The history of a community is one of overlapping 
lives, both of individuals and of structures, as part of a chain of events. This does not 
imply a Darwinistic process of evolution; rather, it means that each individual is a 
continuation of an existing flow of events. Children learn to become adults, take their 

place in the adult world to replace their elders and then make way for their own 
children. Buildings replace earlier ones that are no longer worth repairing and are 
replaced as they decay. This can recur several times within the space of one 
radiocarbon date error, so that the details of the development of a settlement will not 
be easily observable. 

7.8 CONCLUSIONS 

In this chapter, the nature of the farming undertaken in the first millennium AD was 
explored, using both the written sources and the evidence taken from excavation. The 

point which has emerged from this discussion is that agriculture does have an effect 
upon the distribution of human settlement, something noted by Fekri Hassan (Hassan 
1981). This should not be a surprise; humanity does not have limitless choice in where 
settlement should be located. Physical constraints exist within the landscape, so that 

any approach to the concept of settlement location must take into account this effect. 
Accordingly, there should be no question that settlement will be affected by other 
factors, such as social and economic. The constraints which farming places upon 
settlement are socio-economic; factors of physical conditions are only one part of the 
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equation. Important also are questions of social organisation, the need to overcome 

economic problems of individuals located in a socio-economic reality: a plough-team 
was beyond the means of most individuals in the first millennium AD, so co-tillage 
was necessary. Co-tillage leads to a concentration of settlement within the landscape. 

Another point which emerges from the discussion of this chapter is that the economy 
of the period would be mixed; it was not one in which food could be brought in. All 
farms tended to be mixed because dairy, meat and arable products were all necessary 
and could only be obtained locally. Consequently, even in areas today given entirely 
to livestock, the effects on settlement observed in the nature of agriculture will have 
had their effect. 

Finally, the relevance of this discussion in attempting to locate the missing rural 
settlement of the first millennium AD is to suggest this settlement is relatively 
concentrated in the landscape. It may cover quite a large area, but it would appear that 
the rural settlement of the first millennium AD is likely to have lived in communities 
rather than strung out in isolated homesteads scattered across the landscape. This is 
important, because if it is correct, then the settlement will be easier to find through 

remote sensing. 
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CHAPTER EIGHT 
FIELDWORK RESULTS: NON-HIERARCHICAL 

LANDSCAPES 

This chapter presents the results of surveys undertaken at sites which can be 

considered as part of non-hierarchical landscapes. Each site is considered in terms of 
its particular setting together with the reasons for selection. The methodological 
approach is considered for each site before the presentation of the individual results, 
followed by discussion of the implications for the research project of the results 

obtained. 

The sites in non-hierarchical settings selected for the fieldwork were chosen to 

provide a control to the hierarchical examples presented in chapter 9. The sites in non- 
hierarchical settings were the Bouilag enclosure on the Dunbeath Estate in southern 
Caithness; Achnaclyth township also on the Dunbeath Estate; North Pitcarmick in 

north-east Perthshire; and North Bragar township on the north-west cost of the Isle of 
Lewis. Dating was not an issue for these locations because the nature of the settlement 
and the location means that the standing remains are multi-period covering both the 

prehistoric and the historic eras. 

8.1 BOUILAG, DUNBEATH ESTATE 

8.1.1 Background 

The complex of sites on Bouilag Hill [plate 8.1] includes a possible burial cairn, 
several hut-circles and small enclosures, a large enclosure with associated post- 
medieval structures and the deserted settlement of Dail a'Bhoich. The post-Medieval 
settlement at Bouilag was mapped by Roy some time around 1745 (Fraser 1985), but 
does not appear on Pont's map from 1600. This is unlikely to be significant because 

Pont was not recording settlement in the same detail as Roy. 

The large enclosure at Bouilag was chosen for the survey. The enclosure is located on 
the north-facing slope of Bouilag Hill between the 185 and the 170 metre contours. 
The land is currently used for sheep grazing and has not been improved. Vegetation 

consists largely of sedge grass, bracken and heather, indicative of the acid soil 

conditions reported by the Macaulay Soil Institute (Futty & Dry 1977,272). The 

enclosure complex consists of two drystone structures which form the entrance to the 
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Illus 8.1.1: Location map ofBouilag, Dunbeath 
and layout of grids 



surrounding wall, which is constructed abutting these buildings. The enclosure 

contains small plots, presumed to be for horticulture. The rest of the enclosure 

consisted of a series of terraces which might have formed platforms for settlement. 

Bouilag was selected for the survey because the sites represented a wide range of 
dates, from late prehistoric to post-Medieval, and there was no elite site in the near 

vicinity. This allowed an examination of a landscape which has no elite centre to 

affect the distribution of sites in the landscape. The survey here was thus intended to 
investigate the distribution of phosphates in an area of multi-period settlement, while 

also investigating the potential of buried settlement in an area of upstanding remains. 
The presumption was that if any phosphate spreads indicative of former settlement 
remained within the survey area there would be no indication of clustering. In addition 
to investigating the Bouilag landscape, the survey acted as a contrast to the survey at 
Nouag which did have an elite site. 

8.1.2 Methodology 

The Bouilag enclosure was surveyed at an initial interval of fifty metres in order to 

cover the ground as rapidly as possible. The fifty metre interval is the maximum 
recommended interval suggested by Hamond (Hamond 1983,53) but leaves 

considerable uncertainties because of the problem of aliasing (see Chapter 3). 
Accordingly, because the initial survey contained these uncertainties, it was decided to 

reduce the survey interval. This was done by interpolating a sample point in the centre 
of each fifty-metre square, thus reducing the survey interval to around thirty-five 

metres. 

The phosphate survey was accompanied by small-scale geophysical survey using a 

proton magnetometer borrowed from the Department of Geology at Glasgow 
University. This survey concentrated on one of the platforms which was considered a 

possible settlement site. Because of the equipment used, the proton magnetometer, the 

survey was limited as the speed of measurement was extremely slow. 

8.1.3 Results 

The depths of soil at Bouilag varied between 10cm and more than 60cm, the 

maximum depth of the auger. Of the thirty-two survey stations (see illus 8.1.1), eight 
had only 10cm of soil, concentrated towards the northern, downslope side of the 

enclosure; few had more than 20cm of soil. The average result for the Bouilag 
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enclosure was 7.24 ± 1.98. This reveals that the soils of the enclosure were enhanced 

overall according to the spot-test, since more of'the readings were above the nominal 

mean of 6 than were below it. The average remained fairly constant with depth; at 
both 10cm and 20cm it was 7.3, falling to 6.7 at 30cm. While samples were obtained 
for 40cm, 50cm and 60cm, the small numbers involved preclude any meaningful 

statistical analysis. 

The l 0cm level indicates two areas of enhancement, one in the north-eastern corner of 
the survey area and the other at the southern edge of the enclosure. Neither relates 
directly to surface features; the two structures have little enhancement around them. 
Higher levels of phosphate were indicated by the spot-test in the lower levels around 
the structures, but only one sample point had reasonable soil depth to allow any valid 
observation. Similarly, the two enhancements observable at the 10cm level could not 
be traced further because of the shallow soils. None of the results particularly suggest 
buried settlement as the average levels are the same for 10cm and 20cm and then fäll 

at 30cm; these results suggest that the enhancements derive from a relatively recent 

source following Bakkevig's model of the vertical pattern of phosphate distributions 

of archaeological and non-archaeological soils (Bakkevig 1981,281). 

Despite this, the laboratory results indicated that the enhancements might be 

considerably lower than the spot-test suggested. The inorganic test (ailed, with the 

results not reaching double figures; with doubt about the validity of the results, the 
figures are not presented here. However, the total levels of phosphates were low. 

Other than one particularly high level of around 1200 ppmP, the average level of total 

phosphate was around 380 ppmP. It is likely that the enhancement, if it is such, is only 
the result of the occupation of the structures associated with the enclosure. 

The geophysics was of limited use. There was no indication of' any structure in the 
first area to be surveyed, the only indications in the results being geological 

anomalies. The second area surveyed has some lesser anomalies which may not have 

been geological but these are partially created by readings which relate to geological 

anomalies and there is little confidence in either their reality or their archaeological 
origin. 

The magnetometer survey was not a particularly encouraging exercise. The readings 
took several seconds to appear on the LCD unit of the magnetometer, and it was föund 

that repeating the readings would produce different figures. Accordingly, each grid 

point was read three times and the mean was recorded. Furthermore, the 
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Plate 8.1: Bouilag Hill with Bouilag enclosure, from North 

Plate 8.2:. 4chnaclyth Enclosure, from South 



magnetometer did not have a memory chip so that all readings had to be logged and 

processed manually. 

8.1.4 Methodological Implications 

The main problem for the phosphate survey was that the intervals used were too great. 
The 50m interval left far too much of the enclosure uninvestigated; the reduction to a 

roughly 35m interval improved the situation, but there is still a level of uncertainty 

about the coverage of the survey. It was decided after this survey that it would be 

necessary to use a maximum interval of 25m in future. The geophysical survey was of 
limited value, and the equipment used (a now out-dated proton magnetometer) was 

extremely slow. The other main problem was that the magnetometer was not capable 

of being used by one person. The metal in the logger was sufficient to interfere with 
the readings if held by the same person who was holding the sensor, a problem which 
is no longer the case in modern magnetometers. Since part of the intention of the 

methodology was that it should be capable of being undertaken by the single 
fieldworker, this was a serious drawback. The same problem arose with laying out the 

grids for both the phosphate and the geophysical surveys: using a theodolite or EDM 

requires two people. Accordingly, although sponsorship by the Durfee Foundation 

allowed the use of a theodolite for this survey, it was recognised that the field strategy 

would require the grids to be laid out with tapes in the future. 

8.2 ACHNACLYTH, DUNBEATH ESTATE 

8.2.1 Background 

The second area to be surveyed at Dunbeath was the enclosure at Achnaclyth. The 

reason for the selection of this site was the presence of settlement over a long period 
of time: hut-circles, a pre-Improvement settlement [Plate 9.2. ] and a more modem 
building, abandoned as a domestic house in the 1950s but still used as a cattle-feed 

station (C Scott, pers comm). Individuals who lived at Achnaclyth in their youth still 
live on the estate (N &G Bethune, pers comm). 

The enclosure at Achnaclyth is located on a river terrace across the strath from 

Bouilag in the corner of the confluence between the Dunbeath Water and the Raffin 

Burn. The enclosure is situated some 300 metres to the west of the deserted township 

of Leathad Breac which appears on Roy's map (Fraser 1985). The vegetation is 

improved grazing, closely cropped by sheep which have been gathered at Achnaclyth 
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for shearing and for taking to market since at least the end of the First World War 

when the Dunbeath sheep club was established. Having been subject to close cropping 

and the folding of sheep, the soils at Achnaclyth are likely to be less acid than 

unimproved rough pasture such as Bouilag. This also raised the question of whether 
the soil phosphates would have been affected by the addition of manure from the 

sheep; the evidence from soil chemists suggested that there might be little effect 
(3.6.1; Gilmore et al 1984). However, the risk of contamination was noted and taken 
into consideration for the assessment of the results. 

8.2.2 Methodology 

The long span of settlement indicated by the range of archaeological sites within 
Achnaclyth was similar to Bouilag but with a more recent terminus. The intention 

was, as at Bouilag, to investigate the distribution of phosphates in a non-hierarchical 
landscape. There are no elite sites in the vicinity of Achnaclyth and it can be 

considered a reasonable example of a non-hierarchical landscape. 

The survey was conducted on a twenty-five metre interval across the entire enclosed 

area of the Achnaclyth township. A small sub-grid was surveyed at a five metre 
interval to examine particularly high readings; the intention was to determine whether 
the high reading was coincidental due to recent contamination or whether it related to 

an archaeological event. No geophysical survey was undertaken at Achnaclyth 
because of time limitations and the availability of equipment. 

8.2.3 Results 

The enclosure at Achnaclyth includes a number of features such as the earlier 
Achnaclyth township, a hut-circle and several amorphous mounds. Samples were 
taken across the whole of the enclosure (illus 8.2.1); soil depth was quite shallow, 

giving a maximum of 40cm but few stations having more than 20cm. There are 
insufficient 30cm and 40cm levels to allow any meaningful statistical analysis, so the 

10cm and 20cm levels provide an indication of the horizontal distribution of the 

phosphates but not really of the vertical distribution. The averages are essentially the 

same for the two depths at 6.2 ±2 for 10cm and 6.3 ± 1.9 at 20cm. 

Most of the samples fell within one standard deviation of the average level. Higher 

levels were recorded on the western side of the enclosure, including one particularly 
high level. This latter point was close to a small hut-circle and probably relates to this 

217 



X '& -IT 
QXX 

; yik;; X 

1: 1 

cD 

xxxx 

xQXXXQ 

0 

-x xII 

x 

xxxxxD. 
Q 

xx 

<QQ QQ 

QQQQQ 
xx 

xx x 

ýl --T LI 
v ý'i) oo -l (3) cri AW Ný 

xx xx 

xxxxx 

xxxxx 

xxxxx 
LI 

xxxxxx 

xxxx 

xxx 
0 

w 0 C) 

3 
CD 

CD 

Q QQQ 
Q [-ý] QQQ 

11 

El El M0E 
Fý El [1 1: 1 

1: 1 El 

xxxx 

xxx 

xxxx 

xxxxx. x 
0 

xxx 

Uxxx 

xx 

x 

ý 

XXXXX 1: 1 
xxxxxx 

xx 

x 

x 

xxx 

xxx 

xx 

x 

/I/us 8.2.2: . -tchnciclº, 1/r, Spot test results 



presumably prehistoric occupation. Charcoal was recovered in the soils brought up by 

the auger at several of the survey points in this part of the survey area. It is possible 
that the enhancement was caused by movement of the hut-circle through re-building 

as was noted in the excavations at North Pitcarmick in 1994 (Barrett & Downes 

1994), but the area was not worth further investigation because of the presence of 

upstanding structural remains. Elsewhere, higher levels appear to relate to the 
different upstanding remains such as the depopulated township buildings to the north- 

east of the modem house. No further action was taken at Achnaclyth because there 

was too great a possibility that the enhancements related to this more recent material. 

8.2.4 Methodological Implications 

The survey methodology, revised after the Bouilag survey, worked reasonably well. 
The known settlement of the Achnaclyth enclosure produced phosphate enhancements 
and the fact that no further enhancements were encountered in the survey suggests that 
the upstanding settlement in this area forms the complete settlement record. 

8.3 NORTH PITCARMICK, PERTHSHIRE 

The Pitcarmick project was an investigation of an area of late prehistoric settlement 
and Medieval occupation to determine whether the Medieval element represented the 
final phase of a long sequence of occupation or whether it was a re-occupation of an 

area abandoned in the first millennium AD. It was decided that phosphate survey 

could perform a dual function, one for the purposes of the Pitcarmick project itself, 

the other for this research project. For the Pitcarmick project, the phosphate survey 
could investigate the question of whether the upstanding remains represented the full 

amount of structures relating to the occupation of the area; if there were no further 
indications of inhabitation, then the re-occupation hypothesis would be supported, 

while the presence of such indications would support the continuity hypothesis. For 

this research project, the phosphate survey would investigate an area which had no 

apparent hierarchy; there were no elite sites in the area and no obvious hierarchy to 

the upstanding remains. 

8.3.1 Background 

In the RCAHMS Inventory for north-east Perthshire, a new settlement type was 
identified (RCAHMS 1991). The so-called Pitcarmick-type house was found to be 
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distributed quite widely across the uplands of north-east Perthshire and formed a 
definite horizon in the settlement record. These structures consisted of longhouses 

constructed of turf or turf and stone and could be demonstrated to overlie hut-circles 
dating to the later prehistoric period. The assumption was made that the Pitcarmick- 

type houses were of first millennium AD date or of the Medieval period. The Glasgow 
University project undertook a programme of survey and limited excavation at one 
large group of Pitcarmick-type houses at North Pitcarmick. In the course of the survey 
work, a further class of monument was discovered, the so-called "chalets" which 
consisted of sub-rectangular single chambered structures. These appeared to be later 

than the Pitcarmick-type structures, with one of the chalets actually overlying the 
Pitcarmick-type house excavated by Barrett and Downes in 1994 (Barrett & Downes 
1994). A piece of medieval pottery was recovered from the chalet in the course of the 

excavation (J Downes, pers comm), giving the Pitcarmick-type structure a date range 
of between the Iron Age and the Medieval. The radiocarbon results were returned in 
June 1996, giving a Pictish date to the Pitcarmick-type houses (J Barrett, pers comm). 

A further element of interest was that the initial excavations in 1993 had examined the 

area around the entrance to one of the prehistoric hut-circles, along with various other 
investigations including the partial excavation of a small Pitcarmick-type house. The 
hut-circle in question had been recorded by RCAHMS as a double hut-circle; the 

excavation demonstrated that in fact the structure consisted of two separate hut- 

circles, one partially overlying the other. In addition, the excavation discovered a 
further hut-circle underlying the other two, a structure which had left no surface 
indication. It could thus be seen that one aspect of the settlement evidence at North 
Pitcarmick was that the settlement shifted with re-building, as Carlstein suggested 
would be the case before building in stone (Carlstein 1983,164), but that the 

movement might be within a relatively small area. 

Two areas were selected for survey at North Pitcarmick. The first (1) was at the head 

of the settlement area on the highest ground utilised for occupation. This area was 
occupied by a series of chalets and some post-Medieval longhouses. The second area 
(2) covered the area of the Pitcarmick-type house excavated in 1994, one of the 

prehistoric roundhouse and the fields downslope from the two structures. 

8.3.2 Methodology 

North Pitcarmick consists of a large number of structures of various dates, ranging 
from the later prehistoric period to the Medieval period. At the time that the fieldwork 
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was undertaken, the only direct dating evidence for any of the structures was the 
discovery of Medieval pottery in the wall of a chalet overlying a large Pitcarmick-type 

structure excavated in 1994. The presumed date range has now been confirmed by the 

radiocarbon dates. This means that the settlement traces are a palimpsest of 

occupation stretching over two millennia. The other significant point about the 

settlement of North Pitcarmick is that there is no indication of an elite site and 
therefore no indication of any particular hierarchy. North Pitcarmick thus presented a 

non-hierarchical landscape where the assumption could be made that the presence of 
considerable numbers of structures ranging across two millennia in date would rule 
out the presence of any further settlement indications in the soil phosphates. The 
hypothesis to be tested was that all settlement would tend to cluster around locations 

of particular benefit, in terms of drainage, relief, direction of the slope to the sun or 
some other practical element. In this case, there should be no settlement traces other 
than the upstanding remains. If there were indications of settlement away from the 

upstanding remains, it would suggest that such locational factors were not always of 
importance and that a non-hierarchical landscape can produce a widespread settlement 

pattern in terms of the soil phosphate levels. If that should prove to be true, then it 

could be argued that non-hierarchical settlements differ from hierarchical settlements 
in having no significant clustering. 

The phosphate survey was carried using the Gundlach-Schwarz spot-test as before. 

The grid size in this case, however, was on an interval of l Om rather than the previous 
35m or 25m. This was employed to give a tight control over the source of the 

phosphates, given the relatively large number of structures in the area. It was hoped 

that the smaller interval would indicate where any phosphate spreads related to 

standing structures by mapping the fall-off from those structures. The sampling was 
again carried out down the soil section, samples being collected from every 10cm and 
allowing 3D mapping of the phosphate content of the soil. Again, this was to provide 
an indication of the distribution of phosphates according to depth and also to avoid the 

problems of having to determine at what depth the archaeologically significant soils 

were located. Geophysical survey was also carried out; two of the chalets were 

surveyed in area 1, while the large roundhouse and enclosure were also investigated. 

The geophysics was conducted using a Geoscan FM36 fluxgate gradiometer. The data 

was processed using Geoplot 2, a software package which includes a series of 

processing routines and filters to enhance the data collected. 

The depth of soil varied across the survey areas, ranging from 10cm to 60cm, with 

area B in particular having relatively large numbers of stations with at least 30cm of 



soil. The soils were all taken to Glasgow University and put through laboratory 

analysis; in this case, the soils were analysed only for inorganic phosphate levels. The 
indications from the previous areas surveyed was that the spot-test accessed the same 
part of the total phosphate levels as the inorganic analysis, something which could be 

assumed from the respective methods used. The spot-test used 30ml of 6N HCl in 

100ml of water in a cold reaction, while the inorganic analysis used IN HC1 to boil 

the samples; the total content, which includes the organic phosphates, is accessed by 

ashing the sample before boiling in IN HCI. Since the number of soil samples taken 
from Pitcarmick totalled over 400, it was decided to carry out the inorganic analysis 
alone, with a total analysis undertaken if any inorganic result diverged significantly 
from the spot-test result. 

8.3.3 Results 

8.3.3.1 The Phosphate Survey 

8.3.3.1.1 Area I 

Soil depth varied from as little as 10cm to one station of 60cm depth. Naturally, the 

number of stations reduced substantially with each depth increment and the value of 
any statistical analysis of the data reduced accordingly. However, the averages and 
standard deviations were worked out for each depth horizon. At 10cm, the average 
result on a 12-point scale was 5.8 ± 2.2, reasonably low but allowing the higher values 
to stand out clearly. The average at 20cm was 6.4 ± 1.75, differing little from the 
10cm results. At the 30cm depth, where only 21% of stations could produce a sample, 
the average was 7.8 ± 2.08, a high average. At 40cm, the average was 8.38 ± 1.78 and 
at 50cm, the average was 8±1.63. The problem is the significance of these figures 

since so few stations were involved in the lower depths. Certainly, it is difficult to 

relate the averages of the lower depths to those of the 10cm and 20cm levels. 
However, what the figures do reflect is the generally high levels for the spot-test 
below 20cm. 

8.3.3.1.2 Area 2 

This area was laid out in order to examine the soils relating to a roundhouse with 
enclosure on the crest of the rise, the soils relating to the structure excavated in 1994 

and lying downslope from the roundhouse and the soils running downslope into the 
field systems below the structures. At 10cm, the average reading was 5.19 ± 2, lower 
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than the equivalent depth in area 1. Again, this allows the higher-than-average 

readings to emerge clearly. At 20cm, the average was 6.43 ± 2.14, and thus differing 
little from area 1. In the lower depths, the values increase as in area 1: at 30cm, the 

average was 8±1.75, at 40cm, it was 8.38 f 1.74 and at 50cm, it was 8.25 ± 1.67. The 

results differ from those of area 1 in one important respect: the 30cm figures represent 
40% of the total number of stations, while at 40cm, the figure is 21 % (the level of the 
30cm depth in area 1). Hence, more credence can be put in the validity of the 

statistics. Furthermore, although the averages for area 1 and area 2 at 30cm are close, 
only 20% of the stations providing samples at 30cm in area 2 were below the average 
reading as opposed to the 35% in area 1 were lower than the average. This would tend 
to suggest that the enhancement of the 30cm level is more generalised in area 2, while 
the high average figure for area 1 at 30cm relates to a small number of particularly 
high readings. 

In terms of the spatial distribution of the soil phosphate levels, there are build-ups 

relating to the upstanding structures. High levels surround the roundhouse and 
enclosure 325 & 326, falling off quite rapidly downslope; there is a similar patch of 
high levels surrounding the Pitcarmick-type house excavated in 1994. These enhanced 
areas can be interpreted as relating directly to the occupation of the structures. More 
interestingly, a further enhanced patch can be seen away from either of the structures 
and not associated with any other building. The only association which can be made 
between the soil phosphate levels and surface evidence is that the enhancement lies 

within the area considered to be a part of the field system. 

The best explanation for this enhancement is that it represents occupation not apparent 
on the surface. The upper levels are quite low, and it is only from the 30cm level that 
the enhancement becomes apparent. From this point on, the soil phosphate levels 

remain high. Two other interpretations could be offered, neither of which is 

satisfactory. The first would interpret the enhancement as evidence of the fertilisation 

of the fields during the occupation of North Pitcarmick and does not represent any 

occupation-related enhancement. However, there are two counters to this 
interpretation. In the first place, the enhancement does not cover all the soils of the 
field system which were tested and instead form a discrete block. Enhancement of the 

soil phosphates due to fertilisation should have affected all the soils of the field 

systems. Furthermore, it might be expected that the soil phosphate levels would 
actually reduce for the cultivated land with a net loss of soil phosphates to the 

growing crops over the years; such a phenomenon has been recorded both in Britain 

and America and makes it likely that land used for arable would have shown lower 

222 



levels of soil phosphate that those which were part of a settlement (cf Eidt 1977; 
Craddock et al, 1985). Therefore, this suggestion can be rejected as not fitting the 

available information. 

The second of the other explanations which could be offered is that the enhancement 
is merely' a reflection of the mechanics of the soil. In this explanation, the 

enhancement would be the result of the leaching of minerals such as iron and 
aluminium which in turn would remove the soil phosphates from the upper layers. 
Soil phosphates, when in their inorganic state, require iron, aluminium or calcium to 
bind them into the soil matrix. After the settlement was abandoned, the area of North 
Pitcarmick was used for grazing, a husbandry which, when taken in conjunction with 
the high rainfall and lack of tree cover, could promote erosion or leaching. However, 
it would be unlikely again that the effect would be as localised as the block of high 

readings; as with the previous explanation, the enhancement should be fairly general 
across the field system, albeit concentrated in the lower levels. Secondly, the 

enhancement is present in the 30cm, the 40cm and the 50cm levels. It would be 

reasonable to expect that if the acidity and wetness of the soil promoted the leaching 

of minerals, they would also promote the formation of iron pan. No iron pan was 
encountered in the soil cores. Equally, had iron pan actually formed, then the soil 

phosphates would be much more tightly focused on one particular depth. This 

explanation is a better fit than the former, but on balance is still unlikely. The final 

option, that the soil phosphate levels represent the structural remains, has the 

advantage of allowing localised enhancements and supports the information from the 
first season of excavation in 1993 that there are remains of structures below the 

surface at a level that means no surface indication remains. 

8.3.3.2 The geophysical survey 

8.3.3.2.1 Area 1 

Two small surveys were undertaken in area 1, both over examples of the so-called 
"chalets" (404 and 406). The structures, and indeed the bedrock, in this area consisted 

of metamorphic rocks of varying magnetic strengths, so it was recognised that there 

was a chance of the surveys failing. This did occur in the first survey (404). The 

readings give no indication of the layout of the walls and no internal detail could be 

observed. Most of the data represents the underlying geology, with a ridge of bedrock 

apparent running down the length of the plot. In the second survey (406), the results 

were better. In this case, the walls of the structure were apparent in the main. There 
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were few indications of internal features, although there are small rectangular 
anomalies within the structure. Neither of these small surveys was extensive enough 
to provide much information about any sub-surface deposits, but the level of "noise" 
in the geophysical data suggests that the geology would have screened out any 
archaeological anomalies. However, it would have been preferable, had the exigencies 
of the overall Pitcarmick project allowed, to have carried out more extensive survey in 

this area. 

8.3.3.2.2 Area 2 

The survey in area 2 covered the large roundhouse with attached enclosure (325 & 
326) located above the fields on the north of the settlement area. The area covered the 

entire enclosure with an extension south onto a small platform adjacent to the 
enclosure. The -results of this survey were very good, with the roundhouse itself 

standing out clearly and indications of the line of the enclosure discernible. There was 
little indication of further settlement, but again the limited extent of the survey 
reduced such opportunities. However, at the top of the plot on its northern edge, a part 
of a circular anomaly can be seen. The anomaly gives a diameter of about 5m, small 
for a hut-circle but certainly within the range of structures encountered during the 
Woodend excavation (Banks; forthcoming c). - 

8.3.4 Methodological implications 

The techniques worked reasonably well, although there was a certain limitation on the 

effectiveness of the methodology by having to fit in with the design of a different 

project and the timing of that project. More information might have been forthcoming 

with more extensive - geophysical survey, while covering a greater area with the 

phosphate survey in area B would have been more effective. However, it was clear 
from the limited geophysical survey undertaken that the geology was not conducive 
and that much of the detail of any survey would be entirely obscured. In terms of the 

phosphate survey, the 10m interval of the survey certainly made very clear where the 

soils had been affected by the upstanding settlement but it also reduced considerably 
the amount of ground which could be covered. It is a difficult decision to decide 

which interval is the better, and the decision must be specific to the site. Where the 

upstanding remains are significant enough to be of concern in assessing the results of 
the survey, then a 10m interval is possibly a better choice. Where, however, the 

concern is to investigate the landscape as extensively as possible, the better choice is 
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the 20m interval. On balance, the 20m interval must be considered more useful 
because any questions requiring finer detail of survey can be answered by refining the 

survey in these locations. 

8.4 NORTH BRAGAR, ISLE OF LEWIS 

8.4.1 Background 

Bragar, on the Atlantic coast of the Isle of Lewis, divides into two crofting townships, 
North Bragar and South Bragar (illus 8.4.1). The crofts run from the modern 

settlement of Bragar northwards towards the sea; the modern settlement runs along the 

A858 as a strip. The crofts end some 300 - 500m from the coastline, the remaining 

area being given over to common grazing for sheep. Within the grazing area, several 

early settlements are preserved, including the settlement of Gäsig which appears on 
the first edition OS map from 1853. The township of Bragar was identified by 

Professor Dodgshon as one preserving evidence of a pre-crofting and pre-runrig 

settlement pattern, one he suggested as being dispersed (Dodgshon 1993). 

Accordingly, this area was selected as an example of a non-hierarchical landscape 

with good potential for settlement not apparent on the surface. Initially, the intention 

was to investigate the grazing area of both North and South Bragar, but it quickly 
became apparent that the grazings of South Bragar were on soils tending towards 

machair and which were therefore unsuitable for phosphate survey. Accordingly, only 
the grazings of North Bragar were surveyed. 

Little archaeological material has been recorded from Bragar. To the south of the 

modern village, there is a broch on an artificial island in the loch called Loch an Düna. 
To the west of the survey area on the grazing land of South Bragar township there is 

an early chapel called Teampull Eoin, which stands on a burial cairn. The burial 

ground associated with the chapel is located at the edge of the bay called Port Mhör 

Bragar and Iron Age pottery can be found eroding from the section above the cliff at 
this point. Further pottery, a mixture of Iron Age material and post-Medieval Craggan 

ware, was found during the site inspection in small vegetable plots on the flat ground 

of the bay. 

North Bragar has no archaeological material recorded in the NMRS although there are 

groups of structures spread across the area. The main group in this area relates to a 

pre-crofting settlement known as Gäsig, but the structures spread across a 
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considerable area of the grazing lands. One of the interesting features noted during the 

course of the survey was the presence of rectangular platforms on the slopes of Knock 
Crishnie and Cnoc Leob Ciömain at the western edge of the survey area. These 

platforms were typically 5m by 3m and were relatively flat with a stone apron at the 
front. The presumption must be that these represent the stances for structures, 

especially since the soil depths on the platforms was shallow; it seems unlikely that 
they were constructed as garden plots or livestock enclosures. 

The survey area was located across the flat ground running north towards the bay of 
Port Arnol [plate 8.4]. The base line was established running northwards from the 

western edge of Gäsig, the rows running roughly 200m west of this line and 40m east. 

8.4.2 Methodology 

l 

The intention was to investigate the distribution of phosphates across a non- 
hierarchical landscape. The intention was to locate any settlement within the 
landscape which was not apparent on the surface so that the full extent of the 

settlement record could be known. This would allow some assessment to be made of 
the differences between non-hierarchical and hierarchical landscapes. 

The phosphate survey was again conducted using the Gundlach-Schwarz spot-test. 
The survey interval was 20m in this case; this allowed good coverage of the ground 
and also allowed the same grid to be used for geophysical survey. The results were 
plotted out as the tests were made, allowing areas of interest to be located 
immediately. Where areas of enhancement were identified on the basis of the 20m 
interval, further samples were taken along the grid lines at 5m intervals to determine 

whether the high readings related to a genuine enhancement or whether the readings 
were coincidental. In this case, as at Kilfinan (9.4), the values were expressed as a 6- 

point scale. 

Geophysical survey was carried out in two locations. The first covered the main area 
of enhancement which had been checked by the 5m interval and consisted of nine 20 
by 20m grids, while the second consisted of four 20m grids and one 20 by 1 Om grid at 
the western side of Gäsig to investigate the nature of an enhancement in this area. The 

survey was carried out using a Geoscan FM36 fluxgate gradiometer from the 
Department of Archaeology at Glasgow University, readings being taken at lm 
intervals. 
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8.4.3 Results 

As part of the fieldwork, a rapid survey of the standing remains was undertaken using 

an EDM. The only previous record of structures in the area is the Ordnance Survey 

1: 10,000 map which only records a fraction of the existing material. This new survey 

revealed that the upstanding remains included both post-Medieval and probable 

prehistoric structures. The main settlement in the area is Gäsig which now survives as 
two blackhouse complexes, structures A and B. Both are substantial stone 
constructions and B is more obviously a blackhouse. Structure A is slightly more 
problematic and may indicate the re-use of a prehistoric stone structure for a 
blackhouse. 

There are also several circular structures (structures C, D and F-I) which are probably 
the remains of late prehistoric roundhouses. These are all to the north of the survey 
area, closest to the bay. Associated with the north-eastern group is a small sub- 
rectangular structure E. Finally, on the slopes running from the west down to the 

plain, there are a number of flat terraces of a size to take structures: some appeared to 
have faint traces of circular structures. 

8.4.3.1 The Phosphate Survey 

The results of the phosphate survey were very encouraging, as was the depth of soil 

which provided a reasonable number of samples from the 50cm and 60cm levels. The 
initial 20m grid interval shows the phosphate distribution relating to Gäsig, indicating 

the fall-off in phosphate levels with increasing distance from structures A and B 

which form the bulk of Gäsig. The samples from closest in to A and B gave high 

values with a halo of generally high levels extending as much as 40m away. However, 

given the high levels of structural remains which run north from Gäsig, this may relate 
to these other structures. One area of high readings, 20m to the west of Gäsig, seemed 
to be extending further than expected away from the structures. Rather than carry out 
further survey at this point, it was decided to conduct a geophysical survey over these 

points. 

The 20m grid indicates interesting results statistically. The averages (table 8.4.3.1) 

rise with increasing depth to a maximum at 50cm, with a slight fall at 60cm. This 

matches Bakkevig's model for archaeologically significant phosphates quite well 
(Bakkevig 1981,281) and indicates that the area does include concentrations of soil 

phosphate relating to settlement. The distribution also supports this conclusion, with 
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the correspondence to Gäsig and clusters of higher readings not apparently relating to 

structures. 

Two areas of enhancement were examined by sub-grids which sampled at 5m 

intervals along the 20m grid lines. The first was a single, isolated high value to the 

north-east of the area and this formed a cross-shape. Here, unfortunately, the soil 
depths were quite shallow here and the statistics are only meaningful for the 10cm- 
30cm levels. These show high average values: at 10cm the average was 4.11 ± 0.99 , 
at 20cm it was 3.57 ± 1.05 and at 30cm it was 3.25 ± 1.3. This indicates highest 

values from the surface down, a pattern which Bakkevig would suggest as indicative 

of modem enhancement (Bakkevig 1981,281). Accordingly, no further investigation 

was undertaken at this location. 

The second enhancement was approximately halfway along the northern edge of the 

survey area. As with the previous enhancement, samples were taken at 5m intervals 

along the 20m grid lines. The area re-surveyed covered nine of the original survey 
points and corresponded to an area of rig. This was initially of some concern because 

the possibility existed that any enhancement related to fertilising the rigs. However, 

any such enhancement would be confined to the surface levels and would probably 
have been largely removed by plant uptake. The samples from this sub-grid provided 
a higher average level of phosphates than the main 20m grid, suggesting that the 

enhancement is genuine; the values increase with depth, falling back at the 60cm 
level. It is thus reasonable to assume that the enhancement relates to occupation rather 
than fertilising. Accordingly, it was decided to proceed to geophysical survey. 

8.4.3.2 Geophysical Survey 

Two magnetometer surveys were carried out, the first over the main enhancement and 
the second over a small enhancement adjacent to the settlement of Gäsig. It was 

recognised that the survey would be problematic because of the underlying igneous 

geology, but it was considered that the soil coverage might reduce the geological 
noise to the point that some anthropogenic anomalies might become apparent. 
Certainly, the plots from both areas surveyed are badly affected by geological signals. 
However, there are indications of smaller anomalies which can be considered to be 

potentially representative of structures. 

Taking the main enhancement first, the most noticeable anomaly is a very strong 
linear feature running north-west along the eastern side of the plot. This is a band of 
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bedrock which has largely blotted out the north-eastern corner of the plot. The north- 
western corner is also of little help because of the presence of the cliff jutting into the 

survey area and because of a second band of bedrock running roughly east-west. 
There are also numerous spikes from individual boulders across the entire plot. 
However, there are much lesser anomalies which appear to form patterns indicative of 
human activity. These anomalies are linear and appear to form a series of small 

enclosures or yards. The interpretation requires caution since linear anomalies, 
especially where they form right angled junctions, can be merely a plotting effect. 
However, the anomalies remain at different plotting parameters and when viewed 
from different angles in the pseudo-3D mode of the plotting software, so it is likely 

that there are linear features creating magnetic anomalies at this location. They are 
likely to be anthropogenic rather than geological because they are of a much lesser 

magnitude than the geological effects. The most likely interpretation, if the 

anthropogenic origin of the anomalies is accepted, is that they represent the yards of 
farming settlement which has now been removed. 

The second enhancement suffers even more markedly from the background noise 

created by the geological conditions, even although there is no indication of bedrock. 

However, even on these plots, there are indications of anomalies of a lesser magnitude 

which underlie the grosser anomalies of the geology. In this case, any interpretation is 

futile, but the survey does indicate that the area surveyed may be affected by human 

activity. 

8.4.4 Methodological implications 

The phosphate survey in particular was very effective. A large area was covered very 

rapidly with the results available for immediate incorporation within the fieldwork 

strategy. The 20m grid interval was a very convenient format since it made the layout 

for phosphate and magnetometer surveying the same. A considerably greater area was 
investigated at North Bragar than was possible at North Pitcarmick but with little 

apparent loss of information. The use of sub-grids where potential enhanced areas 

were encountered overcame the possibility that the 20m grid interval would miss any 

archaeologically significant phosphates; the major improvement between the strategy 

at North Pitcarmick and at North Bragar is that analysing the samples and plotting the 

results in the field allowed the fieldwork to be much more responsive to the site. 

The geophysical survey was affected by the background geology, but not as badly as 
had been feared. Certainly, a less magnetically active background would have allowed 
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greater certainty for the interpretations, but the interpretation offered for the main area 

of enhancement does carry a reasonable degree of confidence. The problem with the 

use of geophysical survey is that the results are rarely an X-ray through the soil. It is 
frequently the case that the interpretation of anomalies in a plot does not match the 

underlying features, but the anomalies do indicate the presence of archaeological 
features (cf Cullen et al 1995 & MacGregor 1996; Banks 1992b; Banks 1993a & 

Cullen 1996). Consequently, there is a reasonable case for the phosphate 
enhancements corresponding to anthropogenic magnetic disturbance of the soil and 
thus for the presence of archaeological remains. 

The results indicated that there was probably at least one settlement within the area 

now covered by the North Bragar grazing lands, a settlement which was subsequently 
removed. Indeed, the main enhancement was in an area with nothing in terms of 

surface remains and the presence of rig here indicates that the location was under 

plough within the past couple of centuries. This provides the explanation for the 
disappearance of the structures. 

8.5 CONCLUSIONS 

The four non-hierarchical areas surveyed produced variable results. Bouilag, on the 
Dunbeath estate, produced results suggesting that the enhanced soils present related to 

relatively recent activities. The enhancement was really limited to the 10cm level and 
there is no reason to suppose that the enclosure includes any settlement other than the 

extant MoLRS settlement. This would suggest that the area was occupied in the late 

prehistoric period, demonstrated by the nearby hut-circles, and the early modern 

period, demonstrated by the presence of Bouilag and of the nearby settlement of Dail 

a'Bhoich. Whether there was an early Medieval or Medieval occupation of the general 

area cannot be answered from the results of this survey; a survey covering a greater 

area of the hillside would be necessary. However, that there was a shift in the 

settlement pattern here seems possible. There are hut-circles within 50m of the 
downslope boundary of the enclosure and further prehistoric occupation upslope, so it 

would appear that the settlement of the first millennium AD and the early second 

millennium AD did not include the enclosure. 

The survey at Achnaclyth was less successful because of the shallow soils. The main 

achievement of this survey was to demonstrate that upstanding monuments will create 

a pattern of high phosphate values; this shows that the technique is successful at 
locating the soils associated with settlement. Nor was this just locating the recent 

230 



enhancements: the abandoned township just north of the modem house demonstrated 
high phosphate values as did the hut-circle to the west. As with Bouilag, it would 
appear that the upstanding remains represent the only occupation of the enclosure. 
However, it cannot be said with certainty that nothing else was present. The phosphate 
survey would not be able to show whether earlier settlements underlay the upstanding 

material. What can be said is that any earlier settlement, if it existed, occupied the 

same locations as the upstanding and that such settlement must have been located 

according to the same criteria as the later occupation. This is arguing from negative 
evidence, but it provides a support for one of the hypotheses about the location of 
settlement between the Iron Age and the post-Medieval periods. Either no settlement 
from this gap was present in the enclosure, or it underlies the later material. 

North Pitcarmick was somewhat more rewarding than Achnaclyth. Area 1 was 
problematic again, large areas suffering from shallow soils. Furthermore, there was a 
large amount of upstanding settlement present, consisting of a number of the small 

chalets which appear to be Medieval in date. The phosphate distribution caused by 

these structures is readily apparent in the data with little chance of being able to locate 

any other traces within this pattern. The geophysical survey was unhelpful because of 
the geological interference. The fact that the rocks varied in their magnetic response 

makes the plots valueless. Fortunately, the survey of Area 2 was much more useful. 
The abandonment of the settlement in Area 2 is suggested by the rather flat 

distribution of phosphates at the 10cm level, the lower levels all being considerably 

more enhanced. The Pitcarmick houses are shown in the phosphate distribution, but 

there are also areas of enhancement downslope of the standing structures and away 
from any possibility of interference by drainage. The strong possibility is that at least 

one structure stood in an area which was later ploughed. It can only be presumed that 

the reason that it was removed and the other structures survived is that they stood on a 

ridge and were thus removed from the plough-zone while this putative structure or 

structures stood in the way of cultivation. The conclusion then is that a part of the 
hypothesis has received supporting evidence: that the upstanding remains do not 

represent all of the occupation of a landscape and that some part of the settlement 

pattern lies buried within the fields of later occupations. 

The final non-hierarchical area, North Bragar, was the most rewarding. The survey 

picked one location which seems fairly certain as an earlier settlement. The phosphate 
levels are high and the geophysical survey indicated structural elements. It lies within 

an area which now bears rig, and it seems fairly certain that the domestic activity was 

superseded by cultivation. The idea that the upstanding remains are only a partial 
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representation of all the occupation in the area is confirmed by these results. There are 

also indications of a further buried site adjacent to the upstanding remains of Gäsig, 
lending further support to this conclusion. 

The methodology thus appears to work, although the design of the survey obviously 
affects the success of the fieldwork. Bouilag would have worked better as a more 
extensive survey. Currently, the only certainty about the settlement of the area of 
Bouilag concerns the enclosure itself. Since the prehistoric occupation covers quite an 
extensive area around the enclosure, it would perhaps have been rewarding to survey 
more extensively. In defence of the work undertaken, it was the first landscape survey 
undertaken and mistakes made here were rectified in the later surveys. It is scarcely an 
insight to note that, the greater the area surveyed and the greater the intensity of 
sampling, the greater the return of information and certainty about the validity of the 

results. The optimum sampling intensity was 20m for the area survey; larger intervals 
left too much uncertainty about the gaps while smaller intervals reduced substantially 
the area capable of being surveyed. On the basis of the work undertaken on the non- 
hierarchical areas, a 20m interval provided the best compromise between collection of 
information and speed of survey. The use of sub-grids was important, allowing greater 
certainty of the reality of areas of enhancement, the kurtosis of the data demonstrating 

the sub-grids and the background distributions. Finally, the use of 3D mapping of the 

phosphates, although time-consuming and with attendant restrictions on the area 

capable of being surveyed, was essential in interpreting the enhancements detected. 

The enhancements relating to more recent activity was apparent through the vertical 
distribution of the phosphates. 

The general conclusions to be drawn about the non-hierarchical areas are two-fold. 
Firstly, it cannot be assumed that settlement of the first and early second millennium 
AD was present in all the areas occupied during the late prehistoric and post-Medieval 

periods; the possible reasons for this are outwith the scope of this research project but 

provide an area for further study. The second general conclusion is that settlements 
that do not have an elite site as a focus will build houses across the landscape; those 
lying in the way of later agriculture will be ploughed over. This confirms the evidence 
from the historical sources. 

The technique has been shown to be successful within certain limitations and the 

methodology has been refined with practice. Even where the results were limited in 

terms of the original hypothesis, sufficient information was provided to allow 
conclusions to be drawn. 
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CHAPTER NINE 
FIELDWORK RESULTS: HIERARCHICAL 

LANDSCAPES 

This chapter presents the results of surveys undertaken at sites which can be 

considered as part of hierarchical landscapes. Each site is considered in terms of its 

particular setting together with the reasons for selection. The methodological 
approach is considered for each site before the presentation of the individual results, 
followed by discussion of the implications for the research project of the results 

obtained. 

The sites selected for the fieldwork testing of the hypothesis range in soil type and 
location giving a reasonable cross-section of conditions in northern and western 
Scotland. The sites in hierarchical settings were the Nouag wags on the Dunbeath 
Estate in southern Caithness; An Dun broth on the Berriedale Estate, also in southern 
Caithness; Dun Lagaidh fort and dun near Ullapool on Loch Broom; and Macewen's 
Castle dun on the Otter Estate in Kilfinan, Cowal in Argyll. The date range covered by 

these sites runs from the Iron Age to the Medieval. 

9.1 NOUAG 

9.1.1 Background 

Nouag is a small area of settlement some 8-9 km inland along the Dunbeath Water on 
Dunbeath Estate in southern Caithness. The Nouag area is on reasonably flat ground 

south of the Dunbeath Water, but above the floodplain. It lies beside the Wag Burn 

that runs down between Wag Hill and Bouilag Hill. The area around Nouag contains a 
large double sheep fank adjacent to a pair of wags; the area to the east of the wags 

retains rig and furrow, while to the north along the riverbank is the reverse S form of 

rig generally considered to be early (Fenton 1976). To the north, between the wags 

and the Dunbeath Water, separated from them by boggy ground, is the deserted 

settlement of Dail Mhör. There are no prehistoric sites in the near vicinity other than 

the wags, should they be considered Iron Age, and the landscape preserved gives the 

impression of relating to the Medieval or post-Medieval period. 

This survey area was selected on the basis of the presence of the wags. Wags are a 

structural form peculiar to Caithness and are largely confined to the parish of 

233 



NOUAG 

'* .......... 

....................... 
-, ........ ................... .. 

................ ** ........................ 

D 1'_J 
3! i-_- 

fff1 .ý JJ ff 

Mfffff 

Illus 9.1.1: Location map of Nouag, Dunbeath 
and layout of grids 



/'lute 9.1:: 1Ouap' with wags and funk, from West 



Latheron. The dating of wags is uncertain; the only excavations of wags were carried 
out by A0 Curie in the 1940s and did not determine the chronology (Curie 1941; 

1948). Indeed, Curie's conclusion was that the wags were sheep fanks, the large 

hearths he encountered being written off as watch fires to scare off predators. The 

construction of the wags, where linear chambers are lined with rows of paired 

orthostats covered with enormous slabs of rock, argues against this explanation since 
the effort involved is far beyond the needs of a sheep fank. Furthermore, it is difficult 

to find any rational reason for putting livestock into a structure with huge slabs of 
rock balanced upon orthostats since there would be a strong danger of the slabs being 
dislodged as the animals moved about within the chamber. Accordingly, the sites 
should be considered as settlement sites and as elite sites because of the amount of 
effort necessary in their construction. Their dating will be within the first millennia 
BC and AD, and most probably within the period 500 BC to 500 AD. 

The area covered by rigs is reasonably good grass, while the higher areas bear the 

standard moorland vegetation of the majority of the estate: heather, areas of bracken 

and bog grasses. The soils tend to the acid, with values of between 4.0 and 6.1 

reported by the Macaulay Institute (Futty & Dry 1977,272) for the soils in the general 
vicinity of Wick. Whether the soils were always this acid is uncertain, since one of the 

effects of the cessation of cultivation is a fall in pH in areas of high rainfall (Rackham 
1986). 

9.1.2 Methodology & Strategy 

The survey area ran across from an area of rig to the east, over the double sheep fank 

and on towards the boggy ground towards the burn (illus 9.1.1), thus including the 

wag complex of Nouag. The survey used a twenty-five metre interval as a 
compromise between speed of survey and level of detail in the results. This interval 

was reduced where significant enhancements became apparent, refining down to an 
interval of five metres. Following the completion of the phosphate survey, 

geophysical survey was undertaken to assess the possible sources of the enhancement. 
The initial geophysical survey used a proton magnetometer borrowed from the 
Department of Applied Geology at Strathclyde University. Further survey was then 

undertaken using a Geoscan FM 36 fluxgate gradiometer. 

The intention behind the survey was to determine whether any settlement other than 

the wags had occupied the well-drained soils below Wag Hill; the location of any 

enhancement would be assessed to determine the likely relationship to the wags. The 
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hypothesis of the thesis was that there would be settlement traces around the wags and 

that these traces would be the remains of settlement dependent politically upon the 

wags. 

9.1.3 Results 

The phosphate survey as a whole revealed that soil depth varied from 10cm to 60cm, 

few sample points exceeding 30cm. The average value for the samples was around 7.7 

f 1.84, rising to, 8.2 ± 1.9 for the samples taken from 40cm depth. The average for 

60cm was equally high at 8.2 ± 0.7, but this derived from only six samples and is 

therefore of no validity. This rise in the average level, with the caveat that the soil 
depth was generally around 20cm, was of interest in view of Bakkevig's comments 

about the behaviour of phosphates with increasing depths (Bakkevig 1980; 1981). 

Indeed, the average levels rose gradually to the 40cm depth and falling at the 50cm 

depth, although the latter derives from 14 samples. This pattern seemed likely to 

represent some degree of ancient enhancement since the lowest average was at the 

surface. The pattern is further confirmed by the median and the mode for each of the 

depths, the highest values being at 40cm and the lowest at the surface. 

There was little within the main survey which indicated settlement. There were some 
high values across the area to the east of the survey area, but they did not correspond 

particularly well between depths. Two patches of particular enhancement were noted 

on the western side, close to the standing structures. One was within the sheep fank 

and the other adjacent to the wags. The former was considered likely to be the result 

of stock in the sheep fank rather than ancient settlement and it was not investigated 

any further. The other enhancement, lying adjacent to the wags, was considered more 
likely to relate to the wags, especially since values around the wag were generally 
high. Accordingly, this second enhancement was investigated with a smaller grid 
interval. The aim was to determine the extent of the enhancement and ascertain 

whether these were isolated high values or a genuine spread of higher levels of 

phosphate. Accordingly, between stations 6,7,14 and 15, a sub-grid with a 5m 

interval was surveyed. It was noted that the soil here was generally deeper than 

elsewhere within the survey area. The greater depth of soil in this part of the survey 

area was encouraging since it seemed more reasonable for settlement to be located on 

soils deeper than the normal 20cm. In fact, soils in this part of the survey area were in 

places as deep as 60cm. 
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The sub-grid revealed higher overall levels than the main grid. Charcoal was 
frequently noticed in the soils extracted for the spot-test, so the combination of this 

observation and the high values recorded encouraged further investigation. 

Accordingly, geophysical survey was undertaken in this area. Analysis of the figures 

makes the situation more complex, however. Levels were indeed higher than for the 

main grid, in this case average levels of around 8. Unfortunately, the highest levels 

were at 10cm where the average was 8.41 ± 1.64, while the lowest was at 50cm where 
the average was 7.7 ± 1.68. Indeed, the trend of the phosphate values was to decrease 

with depth, although there was a slight rise at the 40cm depth. Nonetheless, there is a 

genuine difference at each depth between the phosphate levels at every depth and it 

can be considered to represent a genuine enhancement. The most likely explanation 
for the phenomenon is that the enhancement represents both archaeological and recent 

activity, because even although the pattern is that of Bakkevig's natural soils, the 

overall values exceed in every case bar one the values for the main grid. At the 30cm 

level, the average value is still higher than for the main grid; at this depth there must 
have been some addition relating to archaeological activity. Furthermore, the statistics 
ignore the detail of the survey: the trend at individual points does not match the trend 

of the averages or that of the mean. In cases where the values from the initial sample 

points is higher than some of the deeper samples, the deepest samples from that 

sample point either match or exceed that value. Where this does not follow, the 

overall values are below average and may reflect a lack of enhancement. The 

interpretation of this enhancement is that relatively recent additions of phosphates 

occurred in an area of ancient enhancement. Given that the sub-grid stands adjacent to 

a post-Medieval sheep fank and a prehistoric or early historic wag, this may not be a 

startling revelation. 

The sub-grid produced high values and it was decided to carry out a geophysical 

survey at this point. The complexity of the vertical distribution of phosphates justified 

the decision to survey this area, although it must be admitted that the general degree 

of enhancement was the main spur for the survey. 

The first survey was conducted using a proton magnetometer. This covered the 

twenty-five metres of the phosphate sub-grid. This survey showed nothing of interest, 

so the area was re-surveyed using a Geoscan fluxgate gradiometer FM36 from the 

Department of Archaeology at Glasgow University. This machine was able to cover 

the ground much more rapidly, so three grids were established over the survey area. 
This survey included the end of one of the wags and the lower half of the sheep fank, 

using 20m by 20m grids with a reading interval of lm. However, the survey only 
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partially covered the phosphate survey area, taking in the bottom north-west corner of 
the phosphate survey. 

Results were initially processed through the dedicated Geoscan software Geoplot vl. l 

and vl. 2; this programme is a fairly conventional dot-density package and gives a 2-D 

impression of the geophysical anomalies. However, the display of results possible 

with this software is limited and rather unsatisfying. Accordingly, a 3-D surface 

modeller was used to display results, in this case Surface, written by Drs Spicer and 
Fletcher. This allowed the presentation of the data both in 3-D and in 2-D and rotation 
of the plots with varying angles of illumination. The data was processed into the 

correct format for surface using a data manipulation package "Datasurv" written by Dr 

Jeremy Huggett of the "Department of Archaeology at Glasgow University. Because 

Surface is designed for topographic survey, the plots were still unsatisfactory, so the 
final results have been produced using Geoplot v2, the latest Geoscan software 
designed for geophysical surveying. 

The geophysical survey revealed nothing underlying the sheep fank. This must be a 
feature solely of the post-Medieval period. Certain features of the wag were apparent, 
including the edge of an internal chamber. However, there were no obvious signs of 

structures lying adjacent to the wag. What was apparent was that there was a high 

reading (+20 nT) north of the wag and east of the fank which may indicate a fire; there 
is another positive reading of +4 nT adjacent to the anomaly with all other 

surrounding readings being negative. Another fire is indicated at (B) where positive 

readings of +7 and +21 nT are paired with negative readings of -8 and -13 nT 

respectively. The interpretation of these anomalies is given some support by the 

presence of charcoal in the soil samples extracted during the phosphate survey. 
Anomaly (A) has other anomalous readings around it which may indicate the former 

presence of structures, but the noise in the data makes it impossible to confirm this 
interpretation. If the anomalies are indicative of a former building, the readings are 

sufficiently confused to allow the suggestion of both a circular or a rectangular 

structure. Given its spatial relationship to the wag and the lack of easily definable 

structures ' in the geophysical data, it is possible that the phosphate enhancement 

relates to settlement earlier than the wag and underlying it. If this were the case, then 

it is unlikely that the enhancement derives from settlement relating to the wag. 
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9.1.4 Methodological Implications 

The Nouag survey area was chosen because of the presence of putative first 

millennium AD material (wags) adjacent to rig and furrow; it allowed the use of both 

phosphates and geophysics, while in the sub-grid the soils were sufficiently deep to. 

allow 3-D mapping. However, the profiles did not match that of the examples given 
by Bakkevig (Bakkevig 1980,95 & 97; Bakkevig 1981,281). Nonetheless, the 

enhancement shown by the spot-test was found to sustain down the section in most 
cases, and there were sufficient samples of high values from below thirty centimetres 
depth to demonstrate that the enhancements were genuine. This, and the presence of 

charcoal at similar depths, shows that the technique of 3-D mapping adds certainty to 

the definition of phosphate enhancements as archaeological. In retrospect, it would 
have been worthwhile to conduct a geophysical survey in the eastern part of the 

survey area away from the standing structure. This would have checked the higher 
levels noted in the main IOm survey and provided a control for the survey adjacent to 

the wags. 

9.2 AN DÜNg BERRIEDALE 

9.2.1 Background 

The survey area on the Berriedale estate was selected to examine the phosphate levels 

to be found around an elite site. The idea was to investigate whether the broch was a 

central point in a more extensive settlement which included political dependants of the 
elite group in the broch. The survey area was on the flat ground in front of the An Din 

broch on a plateau above the Berriedale Water in Srath Cüil at about 122m OD. 

The plateau is a considerable height above the valley floor so that some of 

contemporary settlement will probably have been located in the valley below. 

However, it was likely that some level of settlement would have been up on the 

plateau, if only to accommodate the unfree retainers of the broch-dwellers. This 

assumes that the model for Celtic society is valid for this community. There are the 

remains of post-Medieval settlement on the flat land of the Berriedale Water below on 

the opposite side of the river, including a nineteenth century mill. Hut circles and a 

small, presumably clearance, cairn can be found within 200m on the higher ground 

north of the broch. Further hut circle settlement can be found some 900m to the north 

with a couple of presumably burial cairns, categorised on the basis of their greater 
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size. These remains may well be Bronze Age since most of the Highland hut circles 
tend to date to the late second millennium BC or early first millennium BC, while the 

climate would have favoured cultivation at this time. The caveat on this suggestion is 

that a place-name just north of the second group of structures is Ard-achadh, the point 
of the field, implying that the ground was considered cultivable in the period of Gaelic 

Caithness after the Norse period. 
. 

9.2.2 Methodology 

The site is located at the rear of a plateau above the Berriedale Water with a flat area 
in front of it. The survey placed a regular grid of 25m interval over the broch and flat 

ground; the first two stations were slightly behind the broch while the rest were in 

front of the broch. The last two stations were located off the main grid in order to 

utilise the topography as the plateau narrows towards the scarp; they were twenty-five 

metres in front of the rest of the grid but thirty metres apart from each other (illus 
9.2.1). The survey was carried out using the spot-test, but with the back-up of 
laboratory analysis to check the relationship between the spot-test and the levels of 

phosphate present. The laboratory analysis again followed Andersen's ignition 

method. No geophysical survey was carried out at this site because of the amount of 
igneous rock apparent on the surface. There was little chance of detecting the small- 

scale anomalies created by human activity within the large anomalies caused by the 
local geological conditions. 

9.2.3 Results 

Most of the survey stations were on shallow soils of over 10 to over 20cm depth. 

However, points six and seven were deeper with over 30 and over 40cm of soil 

respectively. 

These results show high overall levels in the spot test. The 10cm level averages at 6.5 

± 2.28, increasing to 7.81 ± 2.19 at the 20cm level. The average value at 30cm is 8± 

0.5, but derives only from two samples and is not reliable. Mean values for 10cm and 
20cm are 5.55 and 7.1 respectively. This suggests, within the limitations of the soil 
depth, that the enhancement is archaeological in nature. The standard deviations are 

comparatively high, reflecting the gross differences between enhanced and 

unenhanced versions. Both samples from the uphill side of the broch are extremely 
high at the 20cm level, while the samples from the area in front of the broch are 

slightly lower. Station 3, however, is particularly low compared to the other values 
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and may represent the natural, unenhanced levels. In general, the levels indicate a 

spread of phosphates around the site, spreading well beyond the actual physical 

remains. This is the result of two possible processes. The first is that settlement sites, 

whether elite or not, enhance the soil phosphate levels over a fairly large area; this 

would mean that settlement should be relatively easy to locate using grid intervals of 
25m or more. The second possibility is that the phosphate enhancement represents 
further settlement around the broch, upstanding evidence for which has not survived. 

The laboratory analysis produced levels for inorganic, organic and total phosphates 
over the full depth of the survey; from this, average levels have been calculated for the 

ten and the twenty centimetre depths. The average levels have also been calculated 

separately for the two depths because there were some significant differences between 

them. 

The average levels of total phosphate in ppmP were 1183.1 ± 271.4 at 10cm, 1413 ± 
320.3 at 20cm and 1270.8 ± 295.6 overall. The inorganic average at 10cm was 381.3 

± 169.8 and overall was 491.4 ± 288.5; at 20cm, the average was 636.1 ± 379 when 
the anomalous result from station 1 was included and 499.7 ± 123.5 when that result 

was excluded. The organic levels averaged 801.8 ± 201.1 at 10cm, 776.9 ± 214.4 at 
the 20cm level and 779.4 ± 194.2 overall. The results from station 1 reveal 

considerable enhancement, with both the 10 and 20cm samples showing high levels of 

phosphate. Moreover, the inorganic level at 20cm was considerably above the average 
level; it was more than two standard deviations above the average level calculated 

with this value included, and around eight standard deviations above the average 

without this high value. This particular station may have located a midden for the 
broch, although at twenty centimetres the organic level is very low compared to the 
inorganic. Overall, the levels are consistent with soils deriving from a settlement, and 
it might be the case that other structures were once located on the plateau in front of 
the broch. Unfortunately, due to the limitations of the survey, it is impossible to 
determine whether the enhancement represents subsidiary settlement or earlier 

settlement. 

9.2.4 Methodological Implications 

The results of the laboratory analysis again support the assumption that the spot-test is 

best viewed as an indicator of the levels of inorganic phosphates in a sample. The 

correspondence is not perfect; the spot-test at station 2 and 20cm gave a relative value 

of 10, so it might have been expected that the laboratory analysis would have 
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produced a value of more than the 425 ppmP that was obtained. On the other hand, the 

correspondence at station 1 was perfect: at 10cm, a relative value of 3 arose from an 
inorganic total of 179 ppmP, while at 20cm, the relative value of 11.5 represented a 
value of 1591 ppmP. 

Berriedale was another reasonably successful application of the model. The area was 
chosen because of the presence of an elite site which, the model suggests, should 
generate a certain amount of dependent settlement around it. In the absence of further 
investigation of the source of the enhancement through geophysics or excavation, the 

conclusions must remain tentative; the enhancements could relate entirely to the broch 

and its inhabitants or it might reflect an earlier occupation of the plateau prior to the 

construction of the broch. For the fieldwork, the Berriedale results confirmed the idea 

that the spot-test is best viewed as an indicator of the levels of inorganic phosphates in 

a sample. The inorganic levels correlate reasonably well with the spot-test levels, 

although the correspondence is not perfect. Certainly, the distribution of high and low 
levels across the survey best matches that of the inorganic levels, as was the case at 
Auchalick and Bouilag. The best fit seems to be with the inorganic: organic ratio 

although it is difficult to see why this should be the case. However, if the spot-test 
accesses only the inorganic phosphates, and if the amount of inorganic phosphate 

released is at least partially dependent upon the proportions of the soil phosphate held 

inorganically, then it would explain the problems involved in getting standard values 
for the spot-test (cf Hamond 1983,55-60). 

9.3 DUN LAGAIDH 

9.3.1 Background 

The second case study was at Ullapool on Loch Broom in Wester Ross. This case 

study was chosen partly because of the presence of an elite site dated by radiocarbon 
to the first millennium AD and partly because of the nature of the terrain. As the site 
has been excavated, it was possible to gauge the social status of the inhabitants with 

some certainty. According to the model, the elite section of society living in the dun 

would be reliant upon the production of the lower levels of society for their food and 
for materials such as leather and therefore some of the ordinary farming settlements of 
the first millennium AD would be found there. The terrain was attractive because the 

area consists of a discrete pocket of land on the southern side of Loch Broom, formed 

by a small raised beach terrace below steep hills in Loch Broom. 
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Illus 9.3.1: Location map of Dtin Lagaldh, 
Ullapool and layout of grids 



The Ullapool area is relatively isolated by land, being surrounded by hills, and is 

roughly an hour's drive from Inverness along the A835 which used to be called 
Desolation Road. By sea, the isolation disappears; Ullapool, a very sheltered harbour, 
is the main point for crossing the Minch to the Western Isles, while the whole of the 
West Coast of Scotland is easy to reach by boat. The sea loch has flatter ground which 
has been improved, especially towards the southern end of the loch, and the valley has 

some of the best soils in the north-west. 

Post-Medieval settlement is particularly apparent on both sides of the loch, especially 
at Inverlael to the south-east of Ullapool where post-medieval structures and field 

walls are scattered across the lower slopes. The town itself was established in 1790 by 

the British Fishing Company on the site of an existing village that is mentioned in the 
Old Statistical Account. The age of the preceding village is indicated by the fact that a 
medieval castle, Caisteal Mhic Cneacail, is said to have stood in the harbour area (NH 
1940 9435). 

To the north is a valley around Loch Achall that was assessed for its potential in this 

research project; despite the richness of the remains there, with a crannög in the loch 

and the settlement of Pairc a'Chlaiginn featuring both hut-circles and post-Medieval 
houses side by side, there was nothing that had been securely dated to the first 

millennium AD. Accordingly, this area was not selected. Instead, it was decided to 

survey the Newton Loggie area, on the southern shore of Loch Broom and almost due 

south of Ullapool. 

The reason for selecting this particular site was the presence of Dun Lagaidh, a 
fortified site excavated by Dr. Euan MacKie in 1968-69. The site had first been 
fortified in the Early Iron Age as a simple univallate fort (MacKie 1968), but at a later 

stage, a dun was built on the summit of the site. This was considered by the excavator 
to have been built in the early centuries of the first millennium AD, although a 

radiocarbon date of 856-999 cal AD was obtained from substantial wood inside the 

structure. MacKie believed this to be the remains of furniture built of old wood and 
thus dating to the final occupation of the site, when the dun was re-modelled as a 
tower and a hoard of coins dating to the period 1165-1247 AD was deposited (MacKie 

1968); similarly, Armit writes the date off in terms of the medieval re-occupation 
(Armit 1991,208). Whether or not this argument has any substance, and both MacKie 

and Armit choose to ignore the fact that the medieval re-occupation is dated by 
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radiocarbon itself, the site seems more likely than not to have been occupied in the 

second half of the first millennium AD. 

In addition to the fact that there was a prestige site in the survey area dating to the 

required period, the area itself was particularly suitable to the project. The prestige site 

stands upon a hillock of about 50m OD. This hillock stands on an area of flat land 

measuring about 1000m by 350m, most of which is on the 10m raised beach. Post- 
Medieval settlement is present, with the settlement of Newton Loggie at the western 
end of the area and several other houses scattered along the base of the hillock. Still 
later settlement exists with a nineteenth century two-storey house on the edge of the 
flat land above the scarp of the raised beach. 

There are some other remains within the survey area. Towards the eastern end, below 

the fortified hillock, there is a clearance dyke running across the width of the flat 

ground to the scarp. Adjacent to this are what the Ordnance Survey described as three 

stone heaps, one of which is in the form of an oval with a hollow centre. Although 

probably used as clearance dumps in the post-Medieval period, it is quite possible that 
the features pre-date this period. To the west of the hillock, and on the other side of 
the stream that crosses the survey area, there is a number of apparent clearance heaps 

which may be the re-use of earlier structures. Furthermore, there are at least two 

platforms cut into the hillside, with clearance dumps on them. These clearance dumps 

are probably a later re-use of the platforms that look very much like the platforms 
found in southern Scotland (Jobey 1980). The settlement of Newton Loggie, at the 

western end of the survey area, has the appearance of being quite early, because some 
of the houses are terraced into the hillside so that the back wall of the house is formed 
by the hill. Similar terraced buildings in southern Scotland have been dated to the 
medieval period, such as at Boyken in Eskdale (Corser 1993,16, fig 13), although the 

reason for the date is not made clear. Certainly, Boyken was a well-established 
fermtoun by the 1690s' when it was mentioned in the hearth tax returns (Corser 1993, 

18). Consequently, the Dün Lagaidh survey area appeared to have ordinary farming 

settlement from both the prehistoric and historic eras, but largely clustering around the 

edges of the cultivated ground. It seemed a reasonable supposition that further 

settlement would have been present on the flat terrace, but had been removed by later 

ploughing. Indeed, the amount of stone present in the clearance dumps across the area 

suggested that potentially even stone structures might have been removed. 
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9.3.2 Methodology 

The methodology employed for Ullapool was to carry out a large-scale survey using 
the Gundlach-Schwarz spot test. Samples for the survey were taken at twenty-five 

metre intervals covering the low ground below the hill of Dün Lagaidh across most 

parts of the raised beach. Furthermore, sampling was carried out three-dimensionally, 

samples being collected at 10cm intervals down the soil sections. Geophysical survey 

was then used to sample the enhancements and the areas around them. 

The geophysical survey was carried out using a Geoscan FM36 fluxgate gradiometer. 
Readings were taken at one metre intervals across 20m grid squares. The results were 

processed initially through a conventional dot-density programme written by Geoscan, 

the makers of the gradiometer; at a later stage, the data was manipulated through 

"Datasurv", a programme developed by Dr Jeremy Huggett of the Department of 
Archaeology at Glasgow University and the results displayed using a surface 

modelling package "Surface" developed by Drs Spicer and Fletcher of the North 

Staffordshire Polytechnic. Finally, results were re-processed through a later package 
developed by Geoscan which allowed greater processing of the data and different 

forms of displaying the results. 

9.3.3 Results 

9.3.3.1 The phosphate survey 

9.3.3.1.1 Area 1 

The phosphate survey divided into three areas (illus 9.3.1). Area 1 lay on the flatter 

ground running over a rise between the knoll and the hills, with an east-facing and a 

west-facing slope. There was a longhouse on the west-facing slope enclosed by a field 

wall, excavated by MacKie in 1968-9, so only the east-facing slope running towards 

the bay, An Acairseid, was surveyed in order to avoid the enhancement caused by that 

post-Medieval occupation. This east-facing slope also contained boggy areas which 

were unsuitable for survey. 

The overall levels from this area were quite high. The average value for the 10cm 

depth was 7.43 ± 2.09 while at the 20cm depth the average was 8.08 ± 2.16. These 

values are high, comparing well with those from Nouag in Dunbeath (9.1) from the 

area adjacent to the wags. Most of the high values come from the line that runs along 
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the base of the scarp closest to the knoll. It can be assumed that these levels are the 

result of material washing down from Ddn Lagaidh itself. The likelihood is that 

midden wastes would have either been dumped from the hilltop or would have washed 
down from midden deposits within the fort. There does not appear to be an 

enhancement from the post-medieval longhouse on the western slope; the structure 
lies downslope from the survey area, preventing run-off, and it seems to be the case 
that all phosphate-enhancing activities took place on the western slope. 

9.3.3.1.2 Area 2 

Area 2 lay between the sea alongside the knoll (illus 9.3.1). This area contained two 

ruined longhouses, the nineteenth century building and several features of unknown 
date and purpose. These included a substantial field wall and the three features 
described by the Ordnance Survey as three stone heaps. The ground immediately 

under the steep slopes of the knoll was fairly boggy and was avoided. To the east and 
below this area, which is on the ten metre raised beach, is flat ground at sea level in 

the bay, An Acairseid. This was not surveyed because it was a typical beach deposit 

with very shallow soils overlying water-rolled rounded beach pebbles. 

Phosphate levels were surveyed from three depths: the surface soil, l0cm and 20cm. 
There was good correlation over the three depths, with enhanced areas maintaining the 

enhancement down the section. To the east of the field wall, the average for the 

surface soil was 5.2 ± 2.83, quite low but allowing the enhanced areas to stand out 

strongly. At 10cm, the average was 6.04 ± 2.99, while at 20cm, the average value was 
6.19 ± 2.8. The trend with depth shows an increase, suggesting that the source of the 

enhancement is archaeological. At the 10cm level, the mode (the most frequent and 
therefore dominant reading) was 8 compared with an average of 6, showing that there 

was considerable variation in the readings; this is supported by the standard deviation 
for the readings which, at 2.99, is very large. The median value is 6, so comparison 

with the mode shows that some of the values are very low. Accordingly, it means that 

most of the sample points were considerably enhanced over low background levels. 

The 20cm level shows a different pattern. The average and mean are slightly higher 

than the 10cm level, while the mode is 4. Since the median and average are both 6, it 

shows that the tendency is for a large number of relatively low readings with some 

particularly high values. 

To the west of the field wall, the average value at the surface was 8.09 ± 2.4, at 10cm 

it was 7.02 ± 2.69 and at 20cm it was 7.19 ± 2.56. The averages are lower below the 
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surface than at the surface, which would suggest that the enhancements are relatively 
recent. However, in all cases, the standard deviation for the averages is high at over 2 
in every case and the standard deviation increases with depth. This indicates that the 

variation of the readings increases with depth. This is especially apparent at the 20cm 

depth, where the mode value was 10 as compared with an average of 7.19; it is also 

marginally higher than the average for 10cm. It is possible to say from the statistical 

analysis of the figures that there is an enhancement relating to recent activities but that 
there is also enhancement which is probably archaeological. There is a significant 
difference between the phosphate values on either side of the wall as these statistics 
demonstrate. The overall averages for area 2 were 7.04 ± 2.92 at the surface, 6.67 t 
2.84 at 10cm and 6.86 ± 2.68 at 20cm and are reasonably high. 

Three patches of enhancement beyond the general level were noted in the survey of 
this area. One of these lay reasonably close to the nineteenth century house, spreading 
along the edge of the raised beach away from the house. The soils demonstrate an 
enhancement which maintains with depth, but which is strong at the surface. This 

meant that it was difficult to be sure that the enhancement was the result of early 
activity and not a result of activities associated with the buildings. Furthermore, the 

significant amounts of surface metal meant that it was unlikely that geophysical 
survey would be successful in investigating the nature of the enhancement. The other 
two patches of enhancement were less problematic, being away from any obvious 
structures. One was located on the north-eastern point of the survey area in at the 

corner of the 10m raised beach, the other on the western side of the field wall that 

crosses the survey area. 

The enhancement along the field wall was quite extensive, spreading along at least 

one hundred metres of the wall's length and spreading for between fifty and seventy- 
five metres westwards. Some of this enhancement may have been the result of animals 
sheltering along the lee of the wall; it is noticeable that the surface readings show 
considerable enhancement, while on the eastern side of the wall the readings are 
lower. However, it is unlikely that the entire enhancement could be written off as 
livestock since it spread across a substantial area and continues with depth. Indeed, the 

enhancement shows most strongly at the surface and at the 20cm level, suggesting two 

separate sources of enhancement, one recent and one archaeological. Accordingly, it is 

possible to speculate that the enhancement might reveal the location of a settlement. 

The second enhancement was located on the north-eastern edge of the survey area and 
covered around seventy-five metres by twenty-five; at this point, there was a track 
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leading down to the lower ground. During the survey, the possibility was considered 
that this enhancement might be partially the result of animals congregating because of 
the path down to the lower ground. However, it seemed unlikely that the entire 
enhancement could be explained as purely the result of the concentration of animals as 
it covered a considerable area. Further analysis of the data supports the idea that this 

may represent settlement. At the surface, the levels are low and are either average or 
below average. This demonstrates that the enhancement does not derive from a recent 
source such as livestock. At 10cm and 20cm, although there are some low readings, 
the general tendency of the samples was to be considerably above the average value of 
5.2. The conclusion must be that this location contains an enhancement derived from 

an archaeological source. 

9.3.3.1.3 Area 3 

Area 3 was located between the knoll of Dun Lagaidh and the depopulated settlement 
of Newton Loggie at the western end of the raised beach (illus 9.3.1). Included within 
this area were various stone dumps which appeared to overlie earlier structures and at 
least two platforms terraced into the hillside. This area was delineated from area 2 by 

a bum which meanders roughly north-south from the hills towards Loch Broom and 
an incursion into the raised beach. The intention here was partially to locate any 
settlement remains not obvious from the surface, but also to map the distribution of 
phosphates between the dun and the depopulated settlement. It was not possible in the 
time available to carry out any geophysical survey here. 

The results were lower here than for area 1 but comparable with the equivalent depths 
from area 2, the average values being 6.63 ± 2.18 at the 10cm level, and 6.7 ± 2.23 at 
the 20cm depth. The standard deviations are again high at more than ± 2. This would 
again suggest that the data set contains considerable variation. At 10cm, the mode 
value is 4 as compared with an average of 6.63. This indicates that there are a large 

number of low readings with patches of enhancement. At 20cm, the situation is less 

clear: the mode is 6 and the average 6.66. This might suggest a relatively even spread 
of data, but equally can suggest that the data is balanced between high and low values. 
The median value, the central point of the dataset, is 6 which supports the latter 

hypothesis. 

The two depths show similar areas of enhancement but with some differences. Both 
have an enhancement around the group of clearance heaps which appear to overlie 
structures. It is thus likely that these are indeed structures and represent an abandoned 
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settlement area measuring some 100 m by 75 m. Both also have an enhanced area 
towards the edge of the raised beach. This may again be an indication of settlement; 

charcoal fragments were apparent in the soils brought up by the auger. This area 

measures roughly 100 m by 50 m. Around the two platforms, there is again an 

enhancement of the soil phosphate levels maintained over both the 10cm and the 

20cm depths. Finally, the soils leading up to Newton Loggie reveal an enhancement; 
this is more apparent at the 20cm depth. It is possible that this is just the enhancement 

caused by the settlement represented by the upstanding remains, but it is also possible 
that this represents the location of structures now removed from an earlier phase of 
that settlement. 

9.3.3.2 The geophysical survey 

9.3.3.2.1 Area 1 

The first geophysical survey was carried out on the southern side of the Ddn Lagaidh 

knoll. This was the first time that the fluxgate gradiometer had been used and the 

software was a primitive demo version of the Geoplot software. Accordingly, three 

twenty metre by twenty metre grids were surveyed in isolation, there being no 

possibility of meshing the individual grids together using the software available. 

9.3.3.2.2 Area 2 

Three grids were also surveyed in area 2. Located along the edge of the ridge that runs 

out from the nineteenth century house, these revealed nothing of interest and were 
also affected by the presence of surface metal. 

Further geophysical survey was carried out at a later stage. The two areas of 

phosphate enhancement on the eastern end of the raised beach, at the field wall and at 
the eastern-most end of the raised beach, were the most promising results from the 

phosphate survey both in terms of the chances of revealing settlement and in terms of 
the methodological approach. The methodological approach required areas of 

enhancement that were clearly not the result of post-Medieval settlement. A further 

enhancement could be related to visible settlement, although spreading well away 
from it. There were substantial amounts of surface metal debris such as buried cans 

and wire fencing (9.3.3.1.2) and it seemed unlikely that usable results would be 

obtained in a survey of this area. In the circumstances of the research project, where 
the resources available were strictly limited, it was decided to concentrate the 
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geophysical fieldwork on the first two enhancements which were clearly unrelated to 

standing structures. Accordingly, an area of roughly 160 metres by 100 metres was 
surveyed using the fluxgate gradiometer. 

It must be noted that the geophysical survey did not produce unequivocal results. The 

anomalies recorded are quite small, little greater than the background noise in many 
cases. Accordingly, firm interpretations are inappropriate; the interpretations offered 
are tentative and made in the knowledge that excavation could disallow their 

anthropogenic ascription. As has been noted in chapter 8, magnetometer data in 

Scotland rarely produces unequivocal results easily recognisable as structures. It is 

more frequently the case with magnetometer surveys that archaeological features are 
represented by patches of rather amorphous magnetic disturbance. Certainly, this 
differs to resistivity survey which frequently produces more straightforward 
anomalies, as the geophysical surveys at the site of Warden's Dykes demonstrate 
(Banks 1992a). 

The first patch of enhancement reveals four anomalies, (A), (B), (C) and (D). The 
first, (A), is a rectilinear anomaly measuring roughly five metres by four metres 
internally, with a high magnetic anomaly in the north-western corner. This might be 
interpreted as a building, possibly a longhouse. It resembles anomalies detected at 
Priesthill in Easter Ross (Banks 1992b) and Stonifield House in Inverness (Banks 
1993a), neither of which were tested by excavation but were interpreted as buildings. 

A cautionary note is that an anomaly of this nature, albeit with only three sides, was 

noted during a survey at Chapel Field in Cowie, Central Region, which proved to be a 
brick-built drainage structure on excavation (Banks 1994a). Despite this, the strength 
of this anomaly does suggest that it is worthy of further investigation by excavation. 

Anomaly (B) is some seven metres to the south of anomaly (A). It measures roughly 
seven metres by three metres and is rectilinear with apparently rounded ends aligned 

north-west to south-east. It is tempting to see this as a longhouse, but it must be 

emphasised that the range of readings is small, between -2 and 4 nT. This may well be 

a structure; certainly, a turf structure would not produce much of an anomaly. 

Anomaly (C) lies to the west of (A) and (B). This anomaly appears as a circular 

anomaly of about eight metres diameter. This could be interpreted as a hut-circle or 

roundhouse, the dimensions falling within the accepted range of such structures. 
Again, the range of the readings is very small and there is no indication of a hearth; 

the anomaly is still attractive as a possible structure. 
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Anomaly (D), lying south of (B) and (C), appears in some of the processed plots as a 

rectilinear shape roughly fifteen metres wide. In others, it is apparent that there is a 

patch of anomalous readings covering a relatively large area although it is difficult to 

determine any shape. No interpretation of the anomaly is offered other than to say that 

it is possible that the effect is produced by weakly magnetic traces of structures. It is 

suggested that this patch of readings might bear traces of settlement on excavation. 

As all of these anomalies coincide with the area of phosphate enhancement, it is 

acceptable to suggest that these might represent the source of the enhancement. If they 

are indeed structures, then it is tempting to suggest that they represent three separate 

periods of occupation. Anomaly (C), as a hut-circle, would be the earliest and possibly 

prehistoric. Anomaly (B) would be later as a rectilinear structure; it would resemble a 

Pitcarmick-type house or a structure such as was noted on the north coast of 

Ardnamurchan near Ockle in fieldwork undertaken for this research in 1988. This 

could by early medieval or medieval. Finally, anomaly (A) would be the most recent, 

being fully rectilinear. It could date to either the medieval or post-medieval periods. 

However, such as chronology is building a great deal on very tentative interpretations 

of geophysical anomalies and cannot be given with any degree of certainty in the 

absence of excavation. It is important to note, however, that there are indications of 

possible archaeological features in one of the areas suggested by the phosphate 

survey. 

The other area of enhancement tested geophysically also produced anomalies that 

might represent archaeological features. On the eastern side of the wall, three 

anomalies are apparent. (E) is the clearest anomaly in this area and forms a small 

circular anomaly on the south-eastern side of the plot. (F), to its north-west, is fairly 

large and does not appear to form a full circle. It might be appropriate to suggest this 

as a small enclosure. (G) lies adjacent to (E) and resembles it in size and shape. Since 

all three of these anomalies are in an area of lower phosphate values than to the west 

of the wall, even greater caution must be urged with these interpretations. However, 

the sample from the edge of the survey grid in which (E) and part of (G) stand shows 
high phodphate levels. 

To the west of the wall are five anomalies. (H) lies towards the north and resembles 

the rectangular/sub-oval anomaly at (B). The anomaly appears stronger than that of 

(B) and it is suggested that this might also be considered as a longhouse. Anomaly (I) 

is similar to (F) although somewhat stronger. It is suggested as a possible enclosure; 
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however, (I), (E), (F) and (G) could all be taken as part of a generalised magnetic 

enhancement straddling the wall. This would be interpreted as a general enhancement 
caused by a settlement whose structures did not create geophysically-detectable 
patterns. This might reward excavation. 

There are three large patches of high magnetic signals to the west. All consist of both 

negative and positive readings and cover several metres. This may be some metallic 

material buried, but the extent of the anomalies suggests that fire is instead the source. 
This may be the result of non-settlement, agricultural activity (bonfires, for example), 
but may equally represent structures. If so, it is possible that the strength of the 

anomalies has wiped out the anomalies created by the structures themselves. Finally, 

at the western end of the geophysical survey is anomaly (M). This resembles anomaly 
(A), and could be interpreted as a building of a similar form and date. Overall, there is 

a general correspondence between the location of the anomalies and the areas of 

enhanced phosphate levels according to the spot-test. It is therefore reasonably likely 

that the enhancements represent the locations of former settlement. 

9.3.4 Methodological Implications 

The fieldwork at Dun Lagaidh confirmed the observations about the methodology 
made in the other surveys. The readings were noted to be dependent upon the 
temperature and required that the filter paper be screened from direct sunlight to 

prevent over-development of the molybdenum complex. The sampling intensity, at 
25m, was reasonable, but created problems with matching the geophysical survey to 
the spot-test survey as the geophysical survey required a 20m grid size. Accordingly, 
it was decided after this survey to reduce the sampling interval on all future surveys to 
20m to allow immediate correspondence. Certainly, the smaller interval would 
increase the number of sample points to be analysed, but the increase would be 

relatively small. It was also found that the speed of the phosphate survey could be 
increased substantially by testing multiple samples at once. However, testing in the 
field required windless conditions to prevent the samples being blown off the filter 

paper. When conditions were only slightly windy, testing could only be done on a 
maximum of two samples at once. It seemed that the best solution was to collect the 

samples as a batch and then conduct the tests in well-lit conditions in a room or 

vehicle. Indeed, this approach was adopted for the survey at North Bragar (8.4) which 

was undertaken after this survey. 
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The assessment of the vertical distribution was again found to be vital to the 

interpretation of the phosphates. It is apparent that, at least in Scottish conditions, this 

approach is necessary to allow proper assessment of the nature of any enhancements 

and that any work which samples from only one depth will produce a much lower 

confidence in the validity of its results. 

9.4 MACEWEN'S CASTLE 

9.4.1 Background 

Kilfinan lies on the coast of Loch Fyne in Cowal in Argyll and is an area known to 

have been occupied in the later prehistoric period and the Medieval period. The 

presence of an excavated dün standing on land suitable for cultivation made the 

location attractive to the purposes of the research. Indeed, the area near the site 

contains a large amount of rig, demonstrating its agricultural potential. This area thus 

fulfilled the requirements of the project design, having an elite site with a hinterland 

of reasonable potential for further settlement. In the post-Medieval period, the area 

was occupied by two settlements, North Ardgaddan and South Ardgaddan, which 

stand on the higher ground at the edge of the area available for settlement. 

There is a considerable amount of prehistoric activity in the area of the dun, with a 

series of cairns, cup-and-ring mark stones, standing stones and a fort within a 2km 

radius of the site. Further afield, Marshall noted six duns within a radius of about 
10km. Kilfinan historically was part of the territory of the Cenel Comgaill of the 

kingdom of the Dal Riata, itself a sub-division of the Cenel nGabrain. An early chapel 

with a cross slab is located in the village of Kilfinan at NR 934 788, the chapel having 

been part of Paisley Abbey's diocese. Roughly 1.5km to the west of the village on the 

northern edge of Kilfinan Bay is the excavated dun of Macewen's Castle (Marshall 

1983). 

Macewen's Castle (Caisteal Mhic Eoghainn) stands on the 20m contour on higher 

ground above Fearnoch farm. The land on which the dun stands rises to the north-east 

and the depopulated post-Medieval settlements of North and South Ardgaddan to a 
height of 60m OD. The area immediately behind the site is relatively flat but rather 

peaty. Beyond this, there are boggy areas and drainage cuts leading to improved 

ground bearing traces of substantial rigs. East of the Ardgaddan area is an area of flat 

arable ground in front of Fearnoch farm itself; this land is at sea level and is heavily 

drained, so it is unlikely that there would have been much in the way of early 
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settlement in this area. This flat land was not incorporated within the fieldwork for 

this research project because it would be difficult to relate this flatter area to the dün; 
it is around the headland, entirely out of sight and separated by broken ground. 
Accordingly, this area was not investigated. 

Macewen's Castle was excavated by Dorothy Marshall in 1968-9 as a training 

excavation using volunteer labour. Her excavations revealed that the dun was 
occupied in the Medieval period with a turf structure and a stone structure. A twelfth 

century crucifix was found in the turf structure, while the stone structure had pottery 
and coins dated to the fourteenth and fifteenth centuries. A radiocarbon date was 
obtained from a timber relating to a final reconstruction of the din wall and calibrates 
to 1420-1640 AD cal. In addition to this material, Marshall noted, almost in passing, 
that the excavated structures overlay occupation deposits; there had also been a timber 

structure preceding the turf house and a palisade underlying the rampart of the dun 
(Marshall 1983). The presumption from this must be that the site was originally 
constructed in the later prehistoric period and most probably in the Iron Age. The 
Medieval occupation of the din is also interesting, post-dating as it does the motte in 
Kilfinan. Elsewhere within the parish boundaries, dins appear to be replaced by 

medieval castles: Kilbride din by Asgog castle and Barr Iola by Balliemore motte (J 
Atkinson et al, 1993). Each continues the territory marked by the topography and 
relates to the patches of cultivable land along the rocky coastline. Macewen's Castle 

was never replaced by a castle, so it would appear that the Iron Age lordship of the 
din was unable to develop into a Medieval lordship; perhaps the dun represented the 

site of a taoiseach. In this regard, it is interesting to note the use of a turf structure by 

the Mackenzies in Gairloch during the fourteenth century (Dixon 1886). 

9.4.2 Methodology 

The phosphate survey was carried out using the Gundlach-Schwarz spot-test with 

samples being collected on a 20m interval with sub-sampling at 10m where 
appropriate. The survey extended from the dün along the land below the improved 
fields belonging to the post-Medieval settlements of North and South Ardgaddan; the 
hypothesis, was that phosphate enhancements indicative of settlement should be 

apparent within this area if the elite site had any effect on the settlement pattern. If 

there were no indications of settlement within this area, then the elite site had no 
effect and the settlement pattern was not hierarchical. The fields of North and South 
Ardgaddan were not included within the survey of the site because it would be 
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difficult to argue that any enhancement related to the dün rather than the farming 

activities of the post-Medieval settlements. 

9.4.3 Results 

9.4.3.1 The Phosphate Survey 

The survey area ran from Macewen's Castle itself roughly northwards to the edge of 
the North Ardgaddan rigs which lie the other side of a burn which has been adapted to 

act as a drainage ditch as well. Soils were rarely in excess of 40cm deep before the C 
horizon was encountered. 

The spot-tests were assessed using a six-point scale as at North Bragar. The main grid 
showed a vertical distribution consistent with archaeological activity: at 10cm, the 

average was 3.23 ± 1.23; at 20cm, it was 3.3 ± 1.1; at 30cm, it was 3.68 ± 0.78; at 
40cm, the average was 3.77 ± 0.83. The standard deviations indicate that the variation 
decreases slightly with depth. The statistics also indicate the relative enhancements 

present: mode values are 4 for 10,30 and 40cm and 3 for 20cm, indicating that the 

averages are lowered by the inclusion of a number of low readings. The plotting of the 

sample readings indicated two areas of enhancement, neither close to the monument. 
The first lies on the western side of the survey area above the cliffs, some 200m from 

the dün, and covers an area of around 1800m2. The second enhancement is located at 
the northern end of the survey area on a small terrace above a burn. The terrace is a 

small area of improved ground with lush grass rather than the heaths and rough 
grasses typical of the rest of the survey area. It is located roughly 320m from the dun 

and covers roughly 1200m2. These two enhancements were investigated by sub- 

sampling and geophysical survey. 

9.4.3.1.1 Sub-grid 1 

The first area to be sub-sampled lay on the west of the survey area and above the 

cliffs. The main grid suggested that the area was enhanced over the background of the 

rest of the survey area, but the sub-sampling showed a more complex distribution of 
phosphates. In amongst the high readings were a couple which were much lower; at 1 

and 2 respectively, these suggested very low levels of phosphates. This was slightly 
disappointing, but it did indicate that the spot-test results were not affected by 

observer bias. The averages show the vertical distribution typical of archaeological 
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enhancement: at 10cm, the average was 3.57 f 1.05; at 20cm, it was 3.78 ± 0.9; at 
30cm, it was 3.89 ± 0.99; at 40cm, the average value was 3.4 ± 0.8. These are higher 

averages than for the main 20m grid, indicating that the enhancement is genuine. The 

mode values are all 4 apart from the 30cm depth, where the mode is 5. These indicate 

the presence of low values which depress the average and that the general value of 

phosphates in this sub-grid is high. The conclusion to be drawn from these results is 

that the enhancement is the result of archaeological activity and that it probably 
represents the remains of a settlement. 

9.4.3.1.2 Sub-grid 2 

The second sub-grid was located on a small terrace at the north end of the survey area 
and relatively near North Ardgaddan. The vegetation here made it apparent that the 
terrace itself had been improved at some stage, while the soil was much more compact 
than anywhere else in the overall survey area. This raised some suspicion about the 

source of the enhancement, but it was felt necessary to check the area by sub-sampling 
to confirm the likely source of the phosphates. The terrace is at a higher level than the 

ground between it and the dun, so it was a reasonable expectation that it might have 

been the location of settlement in the past. 

The analysis of the results, however, shows that recent activity is likely to be the 

source of the enhancement. The averages were all high and decrease with depth, 

indicating a relatively recent origin: at 10cm, the average was 4.5 ± 0.87; at 20cm, it 

was 4.42 t 0.64; at 30cm, it was 4±0.63; at 40cm, the average value was 3.6 ± 0.8. 

The relatively recent nature of the enhancement is also apparent in, the figures for 

mode. At 10 and 20cm, the mode is 5, falling to 4 at 30cm and 3 at 40cm. This 
indicates that the strongest enhancement is towards the surface; it is interesting to note 
that the average for 40cm is slightly lower than the equivalent depth on the main 20m 

grid. The conclusion must be that the enhancement derives from activity in the 

uppermost levels of the soil, is relatively recent and will have masked any earlier 

activity which might have happened at this location. To check the validity of this last 

statement, this sub-grid was also surveyed by magnetometer. 
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9.4.3.2 The Geophysical Survey 

9.4.3.2.1 Sub-grid 1 

The gradiometer survey covered three of the 20m grid squares from the phosphate 
survey. These squares included both the highest and the lowest phosphate values. The 

results indicate magnetic disturbance at the north end of the grid, coinciding with the 
higher readings. The southern end of the grid, where the phosphate values tended to 
be slightly lower, is much `quieter' with only one band of geology in the bottom 

corner. One anomaly appears to represent a rectilinear structure (A), although this may 
well be a plotting effect since it only appears after considerable data manipulation. 
More importantly, the disturbance at the north end of the plot suggest considerable 
activity at this point and may be an amorphous anomaly created by a sequence of 
activities which disturbed the magnetic field at this point. Certainly, there are a 
number of linear anomalies running across the plot, although this could again be a 

plotting effect. Nonetheless, there are reasons for suggesting that the anomalies are 

genuine and not phantoms created by the software. Where lines are created by the 

plotting process, they will normally run on the same alignments and cross at right- 

angles. The linear anomalies here do not sit on the same alignment and intersections 
do not appear to be right-angled. As at North Bragar (8.4), the anomalies here may 
indicate the remains of yards from a settlement. 

There are two other patches of interest; the first (B) is in the north-western corner of 
the plot and consists of three high positive readings (16,61 and 101nT) surrounded by 

a halo of negative readings (-8 to -19nT). This may be a strongly magnetic rock, but 

equally could be an area of burning relating to a hearth or oven used over a long 

period of time. As it sits within the area of phosphate enhancement, the latter 

suggestion is certainly possible; it also sits within the linear anomalies. The other 

patch of enhancement (C) is in the north-east corner of the plot and forms a `hemi'- 

circle of weakly negative readings surrounding a patch of weakly positive readings. It 

is not possible to suggest from this evidence that the anomaly is an archaeological 
feature, still less a hut-circle, but it indicates the potential of this area for having 

settlement. 

9.4.3.2.2 Sub-grid 2 

The survey in sub-grid 2 consisted of one 20m grid and a 1Om grid to fit the 

topography. The grids covered sample points which showed strong enhancement and 
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also the lowest sample point in the sub-grid. The soil depths known from the 

phosphate survey indicated that the geophysical survey might well be affected by bed 

rock, since the northern end of the sub-grid had no more than 20cm soil coverage. 

The geophysical survey indeed shows considerable geological interference. However, 

performing a simple bi-lateral interpolation, and thus producing a smoother plot of the 
data, makes apparent three anomalies. The first (A) appears as a rectilinear structure 
crossing most of the 10m grid square; the second (B) appears as an oval structure 
aligned roughly north-west to south-east and is in the middle of the 20m grid square; 
the third (C) appears as another rectilinear structure on the eastern side of the 20m 

grid square and touching (B). However, any further data manipulation removes (A) 

and (B) so it is unlikely that they are genuine. Furthermore, the statistics of the data 

set suggest that the anomalies are not real: the mean of the data set is 0.15 ± 1.26 nT 
with little variation. Indeed, nearly all the readings lie ±3 nT of the zero point. The 

third anomaly remains after further processing but becomes more obviously part of 
the geological background. The conclusion to be drawn from these results is that there 

are no indications of archaeological features in the geophysical data. By itself, this is 
inconclusive, but it does match the general conclusion of the phosphate sub-grid. 
Accordingly, there is a reasonable certainty that the enhancement was caused by 

agricultural activity in the past few centuries rather than settlement in an earlier era. 

9.4.4 Methodological Implications 

The methodology appeared to work very well in terms of assessing the landscape for 

any buried settlement, the mapping of the vertical distribution allowing more recent 
enhancements to be recognised. The methodology is successful as a technique for 

single fieldworkers: the survey work was carried out entirely by one person apart from 

setting out the main 20m grid which was achieved with an EDM. A large number of 

samples were analysed because they were collected as a block and then tested as a 
block. This allowed rapid assessment of the areas of interest and thus the location of 
the sub-grids. The geophysical surveying is slower with one person than with two, but 
it is still possible to carry out reasonable surveys. The major methodological problem 
is that the results demonstrate the presence of a settlement over 200m away from the 
dün with no indication of settlement in the area closer to the monument. Indeed, 
dividing the survey area into 50m and 100m blocks, with average values calculated 
for each block, makes the point very forcibly (illus 9.4.41) 



9.5 CONCLUSIONS 

The methodological approach to the fieldwork was essentially based upon the use of 
phosphate survey, and this was the main core of the field programme. Accordingly, 

phosphate surveys were carried out in north-eastern, north-western and western 
Scotland in a variety of conditions. The Auchalick survey (3.8.1) was carried out in 

extremely cold weather in the spring; the Dunbeath surveys were carried out in humid 

and wet conditions in autumn; the Ullapool survey was carried out in a mixture of 
extremely hot and very stormy weather. As a result, the spot-test was itself tested in a 
full range of conditions to be encountered in the field. It was observed that the spot- 
test is affected by weather conditions and that this must be allowed for both in the 

undertaking of the survey itself and in the reporting of the results. Firstly, it was noted 
sunlight appeared to affect the development of the blue molybdenum complex. It was 
assumed that this was caused by the ascorbic acid breaking down in sunlight; this 

problem could be overcome by shielding the filter paper from direct sunlight. It was 

also noted that low temperatures slowed the reaction speed; in cold weather, the 
intensity of the blue reaction should be observed over a longer set period. The 

necessary period should be established by using a reference soil sample where the 

speed and colour of development are known. 

The other main conclusion concerning the spot-test was that the best correlation 
between the results of the spot-test and the laboratory analysis was that between the 
inorganic: organic ratio, with also a good fit between the spot-test results and the 
inorganic phosphate levels. The latter correlation was by no means perfect, but it was 
the relationship to be expected from the chemistry of the laboratory analysis. The 
inorganic phosphates are extracted in the laboratory by boiling in IN HCI for thirty 

minutes; the spot-test extracts phosphates with 6N HCI, albeit without heating. The 

organic fraction of the total phosphates is released by ashing the sub-sample so it can 
be assumed that the spot-test is only releasing inorganic phosphates. It is also apparent 
that the cold reaction, taking place over a two minute period, is only accessing a part 

of the inorganic phosphates and will thus not always reflect the full extent of the 
inorganic fraction. It'is likely that occluded phosphates are not released by the cold 

reaction. 

The most effective geophysical surveys were those conducted with the fluxgate 

gradiometer. This machine is designed specifically for archaeological surveying rather 
than geological and has the advantage of speed over the conventional proton 
magnetometers. The machine is sensitive enough to pick up the minor variations in 
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the magnetic fields of the surveyed areas, but still picks up a lot of noise from geology 
and from metal waste left in the past couple of centuries. A problem remains that, if 

the suggestion of 2.2.1.5 that many structures of the first millennium AD and the 

medieval period would have been largely constructed from turf is correct, the 

geophysical, anomalies created by such settlements would have been relatively small. 
The best indications would come from hearths, but these could easily have been 
largely diffused by ploughing. The anomalies detected in the survey (9.3.3.2.2) seem 
to reveal structures (possibly of several dates), but these cannot be taken as certain in 
the absence of excavation. 

Resistivity survey would have had similar difficulties detecting the remains of turf 

structures, although there might be some indication from the denser nature of the turf 
than the covering and surrounding soil. Any anomalies would again be very small; 
however, there would also be a greater chance of detecting any boundary ditches. 
Resistivity survey was not conducted at Dunbeath because no machine was available; 
at Ullapool, on the occasions that survey was undertaken, the ground was very wet 
with many parts waterlogged. The effect of waterlogging on the gradiometer is 

unclear, but it may have been a limitation on its effectiveness; for resistivity, it meant 
that the survey was a waste of time. 

In terms of presenting the results of the surveys, it was noted that different software 
packages had strengths and weaknesses that had serious consequences for the 

effectiveness of the plots. The conventional dot-density package was limited by a poor 
display although it allowed close control over the plotting parameters; this meant that 

anomalously high readings could be ignored. Furthermore, when using the dot-density 
display rather than -the pseudo-greyscale possible with Geoplot vl . 2, the random 
distribution of the dots within each square sometimes creates apparently meaningful 

patterns where there should be none. The other drawback with this software package 

was its inability to create composite plots of the individual grids on screen. 
Consequently, all the plots had to be printed while experimenting to get the right 
parameters and balancing factors. As for the 3D surface modeller, Surface requires a 
data manipulation package such as Datasurv to create the composite plots; it is itself 

unable to process more than one grid. Datasurv combines the separate grids into one 

single composite. The main drawback with Surface is that it uses the entire data-set 

and allows no control over the parameters. Accordingly, in order to prevent very high 

readings blanking out the lower readings in which any archaeological features would 
appear, it is necessary manually to remove the high readings with a notional 
maximum figure. This creates a great deal of extra work and means that the data has 
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been massaged. The appearance of Geoplot v2 at the end of the production of the 
thesis allowed the display of the data without these problems. 

The final problem for both Surface and Geoplot v2 is that, irrespective of the quality 

of the screen plots, the hardcopy depends entirely upon the resolution of the printer. 
Subtle changes are lost on a normal laser printer, and the whole appearance of the plot 
is inferior to the on-screen version. The programmes allow many different displays of 
the data, both in terms of the actual plot (such as lit surface, height bands, wire frame, 

contours, trace plots etc) and the use of false colours. The colour effects are very 
useful in revealing subtle patterns lost in the straightforward display. The problem is 

that the programmes contain only printer drivers for monochrome printing and these 
false colours cannot be displayed as hardcopy. Nonetheless, the plots displayed in this 

research are adequate to show the anomalies present in the surveyed areas. The plots 
are presented after different forms of processing and the interpretive plot is an 
amalgamation of the information from all of the plots. 

The techniques applied as a field methodology were largely successful in terms of 
discovering settlement traces. At Nouag and An Dun, the phosphate surveys indicated 

the extent of the phosphate distribution arising from the elite site's occupation, and at 
Nouag provided reasonable grounds together with the geophysical survey for 

suggesting that a settlement earlier than the wags had been present. At An Dun, the 
location of the broch might suggest that settlement on the knoll in addition to the elite 

site would be unlikely. However, the phosphate levels indicated in the laboratory tests 

suggest that there may well have been other settlement within the survey area. The 

spread of high readings, covering an area of 2500m2, is more extensive than might be 

expected from the broch itself. However, the limited nature of the survey means that it 
is impossible to determine whether the enhancement is the result of settlement 
subsidiary to the broch or whether it derives from settlement pre-dating the broch. 

At Dun Lagaidh, several areas of enhancement were encountered, most suggestive of 
settlement. However, the overall pattern of settlement combining the upstanding 
buildings, the structures which the phosphate levels indicate were once buildings and 
the enhancements without structural remains, the pattern is the same as for the non- 
hierarchical areas: the settlement has spread across the available land over time, and 
the surviving structures are those which stood on the edge of the area of cultivation or 
which were used as stone dumps. Accordingly, the negative hypothesis appears to be 

supported at Dun Lagaidh. At Kilfinan, only one genuine enhancement was noted, 
sufficiently far from the elite site that it could not be linked with any certainty. This 
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also appears to support the negative hypothesis, but what is striking in this case is that 

the distribution does not match the non-hierarchical areas. Rather than a series of 

settlements of different ages spreading across the landscape, as at North Bragar or 
North Pitcarmick, the dun appears to have been avoided by settlements. As the zoning 
diagrams indicate (illus 9.4.2 & 9.4.3), there is an `exclusion' zone of at least 150m 

where the phosphate values are all low. Accordingly, it seems reasonable to suggest 
an alternative explanation for this site: the elite site affected the settlement pattern of 
the area by creating a zone of exclusivity rather than dragging the settlement towards 
it. Hence; the elite site can be seen to have had an affect upon the settlement pattern, 
but a different one to that posited in the model. This will be discussed further in the 

next, and concluding, chapter. 
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CHAPTER TEN 
CONCLUSION 

The model proposed for social relations in northern and western Scotland during the 
late Atlantic Iron Age suggested that society was very hierarchical and that power was 
based upon personal ties and the constant reinforcement of social structures. It was 
considered that such a society would manifest its social relations within its settlement 
patterns and that there would be a noticeable effect upon the distribution of farming 

populations as a result. It was suggested that this effect would be one of concentration, 
the subsidiary settlement tending to cluster around an elite site. It was also suggested 
that if no elite site was present in the landscape, then the pattern would be noticeably 
different and lacking in such clustering. To this end, a programme of phosphate 
sampling was undertaken across differing landscapes to determine whether there was 

any effect caused by the presence of an elite site and also to characterise the 
distribution of settlement in a non-hierarchical context. 

The results from the non-hierarchical landscapes largely conformed to expectations. 
At North Bragar, there were strong indications of additional settlement which had not 

survived the creation of rigs within the past couple of centuries, while the topographic 

survey undertaken at the same time demonstrated that the extent of upstanding 

remains was much greater than could be expected from the Ordnance Survey 

mapping. Nor did there appear to be any particular pattern to the layout of the 

settlement; the most likely explanation is that re-building and replacement of the 

structures of the settlement covered much of the available area, creating the 

palimpsest which had been expected. As there are no advantages to any particular part 

of the landscape, this is scarcely unexpected. North Pitcarmick demonstrated similar 

results; the upstanding remains were again very extensive and the build-up of 

phosphates can be seen both around structures as their own `signature' and in areas 
lacking structures. Bouilag was less successful but this probably relates to the scale of 
the survey. The enclosure has a lot of structural remains around it, both post-Medieval 
and prehistoric and it is likely that indications of phosphate enhancements would have 

been found in the environs of the enclosure. Achnaclyth was also of little value, but 

that related to the depth of soil. 

Accordingly, the first part of the hypothesis was demonstrated to be correct; 

settlement sites which have no elite site present gave no evidence for structuring the 
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location of buildings, with the areas used for settlement and those for cultivation 
apparently changing their locations and functions over time. The second, and more 
important, part of the hypothesis is more problematic. The An Diin site produced 
evidence of a wide-spread enhancement of the soils around it. However, it is not 

possible to say, in the absence of geophysical survey, whether the enhancement is the 

result of subsidiary settlement or whether it reveals an occupation which pre-dates the 
broch. As with Bouilag, the area surveyed was really too small to allow definite 

conclusions. However, the data from the site was good, and the correspondence 
between spot-test and lab test match well. Nouag produced very similar results with a 
strong enhancement near the wags, associated with charcoal, which suggests that the 

enhancement related either directly to the wags or to an earlier settlement. A more 
extensive survey would have been a better approach, while the combination of the 

wags and the charcoal meant that the sub-sampling concentrated on this problematic 
area rather than other patches of enhancement further away. In retrospect, Nouag was 
not a good site to choose for the purposes of the project because too little is known 

about wags. The social status of the occupants is not known and, although the massive 
construction suggests the ability to mobilise labour and resources, there is no certainty 
that it was of a sufficient level to have an effect upon settlement patterns. It was noted 
in Chapter 5 that there is reason to believe that elite sites were part of a hierarchy 

themselves, from toisech to mormaer to ri. Wags may have been more the settlement 
of toiseachdean than kings. 

The two remaining sites, Dun Lagaidh and Macewen's Castle involved large scale 

survey, but produced results which create problems for the hypothesis. At Dun 
Lagaidh, there are phosphate enhancements in several places across the entire area. 
Some relate to surface features such as Newton Loggie and the strange clearance 
mounds; these latter may well have been stone structures which were too difficult to 

remove and subsequently were used to dump stones. The general settlement pattern 

matches that of the non-hierarchical sites and there is no noticeable clustering effect. 
That said, in a wider context, the presence of settlement in several different parts of 
the area could be taken as an indication of living near the lord rather than on the other 
side of Loch Broom. Certainly, for a small area which can only really be reached 
easily by boat, there are considerable amounts of settlement traces. However, this 

suggestion would require comparison with the other side of the loch for any support, 

and that is outwith the remit of the thesis. Hence; it is only justified to say that the site 
does not appear to have affected the distribution of settlement in the Newton Loggie 

area. 
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At Macewen's Castle, there was a noticeable effect on settlement distribution. 
However, it was entirely contrary to expectations. Rather than causing sites to cluster 
around it, the dün sits in isolation, the nearest indication of settlement being over 
200m away. The suggestion here is that the presence of the dün did have an effect but 

by creating an `exclusion' zone. Privacy seems to have been a concern for the 

occupants of the dim. 

Nor do the results from Dun Lagaidh contradict such an explanation for that site; the 
difference between the two elite sites is that Dun Lagaidh stands in an elevated 
position above the surrounding fields while Macewen's Castle stands on the edge of a 
cliff but required the excavation of a ditch as part of its defences. Dun Lagaidh was 
protected and isolated by the topography and consequent difficult access to the site 
(see plates 9.3.1-3); Macewen's Castle had to create the restrictions on access (plate 
9.4). Accordingly, the settlement distributions could be explained relatively simply: at 
Mm Lagaidh, the pattern is the same as for a non-hierarchical area because the dun 

was not a part of the settlement landscape; at Macewen's Castle, the site was a part of 
the settlement landscape and apparently the inhabitants attempted to change that 

situation by the excavation of the ditch and the creation of an exclusion zone. The 

effect of Macewen's Castle on the ordinary settlement was to repel rather than attract 
it. 

This contradicts the expectations of the hypothesis, although the general idea, that 

social relations will be expressed physically, does seem to have worked. The probable 

reason for this is that the expected behaviour relates to a more ̀ macro' scale to the one 
worked on in this project. At the `micro' scale of analysis taken within the thesis, 

necessary given the level of resources, behaviour may well be different. Although 
200m is too far to be able to relate the enhancement to the dün, it is still well within 

easy contact. The presumed inhabitants of the phenomenon which created the high 

levels would have been as subject to the power of the occupants of the drin as had they 
been adjacent to it. The main function of the `exclusion' zone was presumably to 

emphasise the difference in social status. The occupants of Dün Lagaidh would not 
have required such a zone because possession of the fort and dün on top of the knoll 

would constantly have emphasised authority. Furthermore, all of the settlement traces 

are within easy reach of Dün Lagaidh. 

Privacy is a luxury, even in today's society. It has been used as an expression of 
privilege, denied to the generality of society. Yet, as privilege relies upon the efforts 
of many subservient others, this seems paradoxical for the location of domestic space. 
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This thesis has been an attempt to suggest that these isolated monuments are in fact 

part of a contemporary landscape largely organised around them. In the Modern era, 
the great country houses of the aristocracy stood isolated in planned landscape laid out 
for posterity; hidden behind walls and hedges were the cottages of the estate workers 

whose efforts kept the house running. A striking example is the Palace of Schönbrunn 
in Vienna, where the opulent rooms of the Habsburg rulers were maintained by a 
hidden network of passages from which the servants stoked the fires and served the 

aristocracy. 

According to the positive hypothesis advanced for this work, in a society such as 
prevailed across Europe during the first millennium AD, there is no such thing as 
autarky. As a result, privacy is a luxury affordable only by the elite who can draw 

upon the services of others. This has two implications for the study of this period. 
Firstly, the apparent isolation of these monuments is a manifestation of the power of 
their inhabitants. Private space denotes the power to create that privacy and to 

maintain it. It also denotes the acceptance of that privacy by those over whom 
authority is exercised. The second point is that a lack of privacy is a manifestation of 
powerlessness; slaves have no private space. The investigation of the hypothesis 

produced results which show that, although the elite were dependent upon the 

ancillary services of subsidiary settlement, they were concerned to denote status by 
isolation, even although this will have been illusory. 

The second aim was of the project to produce a field methodology for investigating 

such problems which would be sufficiently inexpensive and robust that it could 
become widely used. The main bulk of the fieldwork proved the success of the 

methodology: most of the work was done solo, including surveying-in the grids, and 
presented no major difficulties. The one potential problem for its wider adoption is 

that the phosphate results need further support, either through excavation or 
geophysical survey. Unless the instrument can be borrowed, it is unlikely that 

geophysical survey will be adopted by amateurs. 

In conclusion, the main thrust of the hypothesis was found to be correct, certainly at 

Macewen's Castle and possibly at Dün Lagaidh. Elite sites can have an effect on the 

settlement pattern although the effect is more complex than the simple model 

proposed. The apparently isolated monuments will tend to have traces of settlements 

nearby, but issues of privacy, display of position and display of control over the lives 

of the subordinates will cause the sites to stand out in some way with at least an 
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illusion of isolation. This does not contradict any ideas currently held within 

archaeology, but it does suggest a reason for the apparent isolation of elite sites and 

suggest that the reason for the location was probably more to do with the creation of 

isolation than for defence. 
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Appendix 1: Pitcarmick Soils 

Easting Northing Depth Lab result Spot-test 
(R) (C) (cm) ppmP Value 

1 1 10 800 3 
1 1 20 800 3 
1 2 10 500 2 
1 2 20 800 3 
1 3 10 1300 5 
1 3 20 500 2 
1 3 30 800 3 
1 3 40 800 4 
1 3 50 1000 4 
1 4 10 500 2 
1 4 20 500 2 
1 4 30 800 3 
1 5 10 800 4 
1 6 10 500 3 
1 7 10 175 1 
1 9 10 300 2 
1 10 10 300 2 
1 10 20 150 1 
1 11 10 300 3 
1 11 20 300 3 
2 1 10 500 3 
2 1 20 500 3 
2 1 30 500 4 
2 1 40 500 3 
2 3 10 1300 5 
2 4 10 300 2 
2 4 20 500 3 
2 4 30 500 3 
2 5 10 500 3 
2 6 10 800 4 
2 6 20 800 4 
2 7 10 250 2 
2 8 10 300 2 
2 8 20 300 2 
2 9 10 300 2 
2 9 20 300 2 
2 9 30 300 2 
2 10 10 150 1 
2 10 20 150 1 
3 1 10 500 3 
3 2 10 300 2 
3 2 20 800 4 
3 2 30 300 3 
3 3 10 800 4 
3 3 20 500 2 
3 4 10 300 2 
3 4 20 500 3 
3 4 30 500 2 
3 4 40 500 3 
3 5 10 800 4 
3 5 20 500 3 



Appendix 1: Pitcarmick Soils 

3 6 10 800 3 
3 6 20 800 4 

3 7 10 500 2 

3 8 10 300 3 

3 9 10 300 3 

3 10 10 150 2 

3 10 20 100 1 

3 11 10 300 2 

4 2 10 300 2 
4 2 20 500 3 

4 3 10 800 4 

4 3 20 500 2 

4 4 10 300 2 

4 4 20 300 3 

4 4 30 500 3 
4 5 10 800 4 

4 6 10 500 3 

4 7 10 250 2 

4 7 20 275 2 

4 8 10 300 2 

4 8 20 300 2 

4 9 10 300 3 

4 10 10 300 2 

4 11 10 150 1 

5 1 10 500 2 

5 1 20 500 2 

5 2 10 500 3 

5 3 10 800 4 

5 3 20 800 3 

5 3 30 800 4 

5 3 40 800 4 

5 4 10 500 2 

5 5 10 800 3 

5 5 20 500 3 

5 6 10 300 2 
5 6 20 500 3 

5 6 30 800 5 

5 6 40 1100 5 

5 7 10 300 3 

5 8 10 300 3 

5 8 20 500 3 

5 8 30 300 2 

5 8 40 500 3 

5 9 10 800 3 

5 9 20 500 2 

5 11 10 150 1 

6 1 10 500 2 

6 2 10 500 2 

6 2 20 500 2 

6 3 10 800 4 

6 3 20 800 4 
6 4 10 1300 5 
6 5 10 150 2 
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6 5 20 500 3 
6 6 10 500 3 

6 6 20 800 3 
6 6 30 800 4 
6 6 40 500 3 
6 6 50 1100 5 
6 7 10 300 3 
6 7 20 350 2 
6 8 10 300 2 
6 8 20 300 2 

6 9 10 500 3 

6 9 20 300 2 

6 11 10 300 3 

6 11 20 150 1 

7 1 10 800 3 
7 1 20 500 2 

7 2 10 300 2 

7 2 20 300 2 

7 4 10 1500 5 

7 4 20 800 3 

7 7 10 375 3 

7 8 10 300 2 

7 8 20 300 2 

7 9 10 300 3 

7 9 20 300 2 

7 9 30 300 2 
7 9 40 500 3 

7 9 50 150 1 

7 9 60 150 1 

7 10 10 150 3 

7 10 20 300 3 

7 11 10 150 1 

7 11 20 150 2 

8 1 20 500 2 

8 2 10 500 3 
8 2 20 500 3 

8 2 30 500 3 

8 3 10 500 3 

8 7 10 350 3 

8 8 10 500 3 

8 9 10 150 1 

8 9 20 800 3 

8 9 30 500 3 

8 10 10 300 2 

8 10 20 300 3 

8 11 10 150 4 

9 1 10 500 3 

9 2 10 500 2 

9 2 20 800 4 

9 2 30 500 3 

9 2 40 800 4 
9 3 10 500 3 
9 3 20 800 3 
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9 3 30 800 4 
9 3 40 500 3 

9 8 10 300 3 
9 8 20 300 3 
9 9 10 300 3 
9 10 10 150 1 

9 10 20 150 2 
9 11 10 300 3 
9 11 20 150 2 

10 1 20 800 3 

10 1 30 800 4 

10 1 40 800 4 

10 2 10 500 3 

10 2 20 500 3 

10 3 10 800 4 
10 3 20 500 3 

10 3 30 500 3 

10 3 40 500 3 

10 8 10 300 2 

10 8 20 300 3 

10 9 10 300 3 

10 10 10 150 1 

10 10 20 300 2 

10 10 30 300 3 

10 10 40 150 1 

10 11 10 300 2 

11 1 30 500 3 

11 1 40 500 3 

11 1 50 500 3 

11 2 10 500 2 

11 3 10 500 3 

11 3 20 800 4 

11 4 10 500 3 

11 4 20 300 2 

11 9 10 800 3 
11 9 20 300 2 

11 9 30 500 3 

11 9 40 500 3 

11 10 10 150 1 

11 10 20 150 2 

11 11 10 150 2 

11 11 20 300 3 

12 1 10 300 2 

12 1 20 500 3 

12 2 10 300 2 

12 3 10 800 3 

12 4 10 300 2 

13 1 20 500 3 

13 1 30 500 3 

13 1 40 500 3 

400 450 10 300 2 
400 450 20 300 3 

400 450 30 500 4 
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400 450 40 300 3 
400 460 10 300 2 
400 470 10 500 2 
400 470 20 300 3 
400 480 10 500 3 
400 480 20 500 3 
400 500 10 300 3 
400 500 20 500 3 
400 500 30 500 3 
400 500 40 800 4 

400 500 50 800 4 

400 510 10 500 3 

400 510 20 300 3 

400 510 30 800 4 

400 520 10 500 3 
400 520 20 500 3 

400 530 10 500 3 

400 530 20 300 3 

400 530 30 500 3 

400 530 40 500 3 

400 530 50 1300 5 

400 540 10 500 3 

400 540 20 300 2 

400 540 30 500 3 

400 550 10 300 2 

400 550 20 300 2 

410 450 10 300 1 

410 450 20 300 2 

410 460 10 300 3 

410 460 20 300 3 

410 470 10 500 2 

410 480 10 300 2 

410 480 20 300 3 

410 480 30 500 3 

410 490 10 300 1 
410 490 20 500 2 

410 500 10 300 2 

410 500 20 500 3 

410 500 30 500 3 

410 510 20 300 1 

410 520 10 500 4 

410 520 10 800 4 

410 530 10 300 2 

410 540 10 300 2 

410 540 20 300 3 

410 540 30 500 3 

410 550 10 300 2 

410 550 20 500 2 

420 450 10 300 2 

420 
, 

450 20 500 3 
420 460 10 150 1 
420 460 20 300 3 
420 460 30 300 3 
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420 460 40 150 1 

420 470 10 500 2 

420 470 20 300 1 

420, 470 30 500 3 

420 470 40 300 2 

420 470 50 150 1 

420 480 10 350 2 

420 480 20 275 2 

420 480 30 350 3 
420 480 40 350 4 

420 480 50 475 4 
420 490 10 300 3 

420 490 20 150 2 
420 490 30 500 4 

420 490 40 150 1 

420 490 50 500 3 

420 500 10 150 2 
420 500 20 300 2 

420 510 10 300 3 
420 510 20 300 2 

420 510 30 500 3 

420 510 40 150 2 
420 520 10 300 3 

420 530 10 300 3 
420 540 10 300 3 

420 540 30 300 3 

420 550 10 150 1 

420 550 20 150 2 
420 550 30 150 1 

420 550 40 300 3 

430 450 10 800 3 

430 460 10 500 3 

430 460 20 500 3 

430 470 10 150 2 
430 470 20 500 3 

430 470 30 500 3 

430 470 40 1300 5 

430 480 10 800 3 

430 480 20 500 2 

430 480 30 500 2 

430 490 10 300 2 

430 490 20 500 3 

430 490 30 800 4 

430 500 10 1100 5 

430 500 20 800 3 

430 510 10 1300 5 

430 510 20 500 3 

430 520 10 500 2 

430 520 20 500 3 

430 540 10 800 3 

430 550 10 500 2 

430 550 20 500 2 

430 
, 

550 30 150 1 



450 450 20 1000 5 

450 450 30 1200 5 

450 460 10 800 4 

450 470 10 650 3 

450 480 10 800 4 

450 480 20 800 4 

450 480 30 1700 5 

450 480 40 1200 4 

450 480 50 1450 5 

450 490 10 300 2 

450 500 10 300 3 

450 500 30 900 4 

450 510 10 500 3 

450 510 20 800 5 

450 510 30 3400 6 

450 520 10 800 3 

450 520 20 800 4 

450 520 30 900 4 

Appendix 1: Pitcarmick Soils 

430 
430 
430 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
450 

550 
555 
580 
450 
450 
450 
450 
460 
470 
470 
420 
470 
480 
480 
480 
480 
490 
490 
490 
500 
500 
500 
500 
510 
510 
520 
520 
530 
530 
540 
550 
550 
550 
420 

40 
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Appendix 1: Pitcarmick Soils 

450 530 10 800 3 
450 530 20 800 3 
450 530 30 1200 5 
450 540 20 500 3 
450 550 10 800 4 

450 550 20 800 3 
450 550 20 500 3 
460 500 10 300 3 
460 500 20 800 4 
460 500 30 500 3 
460 510 10 500 3 
460 510 20 150 1 
460 520 10 300 3 

460 520 20 150 1 
460 530 10 150 1 
460 530 20 300 2 

460 530 30 150 1 

460 540 10 300 3 
460 540 20 300 3 

460 550 10 150 1 

470 500 10 350 3 

470 500 20 500 4 
470 520 10 450 4 

470 520 20 650 4 

470 520 30 1100 5 
470 530 10 300 3 

470 530 20 325 3 
470 530 30 400 4 
470 530 40 400 4 
470 530 50 1100 5 
470 540 10 325 4 
470 540 20 350 3 
470 540 40 300 2 
480 460 10 300 2 
480 520 10 300 3 
480 520 20 300 3 

480 520 30 500 4 
480 520 40 300 2 
480 520 50 500 3 
480 520 60 500 3 
480 530 10 300 2 
480 530 20 300 3 
480 530 30 300 3 
480 540 10 500 3 
480 540 20 300 3 
480 550 10 300 2 
490 530 10 300 2 
490 540 10 500 3 
490 540 20 500 3 
490 540 30 1100 5 
490 550 10 1100 5 
490 550 20 500 3 
500 510 10 500 2 



Appendix 1: Pitcarmick Soils 

500 510 20 800 3 

500 510 30 800 5 

500 510 40 800 4 

500 530 10 800 3 

500 530 20 500 2 

500 530 30 800 4 

500 530 40 1100 5 

500 540 10 500 3 

500 540 20 500 3 

500 540 30 800 5 

500 540 40 800 3 

500 550 10 500 1 


