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DURING THE FIRST MILLENNIUM B.C. 

by Elaine Lisk Morris 

This thesis demonstrates the distribution of several prehistoric 
commodities by the characterization of the artifacts, the identification 
of their production locations, and the final deposition of those 
artifacts after transportation and use. The structures of these 
distributions are the results of the production and exchange systems 
maintained by the economic and social organization in existence during 
the first millennium B.C. in western Britain. By assessing these 
distributions, using quantitative analyses and statistical tests, it is 
possible to infer patterns of activity which reflect that organization. 

The artifacts selected include pottery vessels made under at least two 
different forms of production organization - a small-scale system for 
more limited or localized consumption of product, and a large-scale 
system for wider or regional consumption; and salt-drying containers from 
two different inland brine springs sources with one at Droitwich in 
Worcestershire and another in Cheshire. The production and distribution 
systems of both the pottery and the salt container types were examined 
diachronically through this period of a thousand years to discover whether 
there have been any changes in the organization of these activities. 

The techniques used to identify, measure, and compare these 
distributions include ceramic petrology to define the artifacts and locate 
their sources of production, quantification by weight, percentage, and 
relative index to measure the material distributed in proportional and 
comparable form, and regression analysis with correlation coefficients to 
assess the significance of the results. Social and physical constraints 
which may affect the distributions are discussed, modeled, and interpreted 
for many of the variations in these patterns. These factors can include 
the economic value given the commodities based on manufacturing time and 
effort (labour investment), consumer distance from source, transportation 
efficiency, and alternative commodity sources, as well as the social 
values placed on commodities for,identification of group association or 
alliances. The latter aspects are particularly noticeable in the 
patterning of material residues resulting from the activities of groups 
organized by kin relationships, the system believed to have been prevalent 
during the period under study, It is by examining the structure of these 
particular exchange patterns that detailed information about the 
organization of this society can be deduced. 
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CHAPTER 1 EXCHANGE DURING THE IRON AGE IN BRITAIN: A REGIONAL APPROACH 

Section 1:1 Introduction: The Problems and Aims 

The main purpose of this thesis could have been an attempt to 

identify and explain the organization of society in western Britain 

during the first millennium EC. However, such a topic is far too large 

for a post-graduate thesis. One step towards this larger goal was deemed 

more appropriate, and definitely more manageable - the investigation of 

the structure of exchange systems as a means to explore the nature of 

economic, political, and social organization during the period. This 

structure can provide information about the production and distribution 

of material culture, or artifacts, which in turn reflects the 

organization of the society which made and used it. It can also inform 

about social relations since "the exchange of goods and services between 

independent groups has been viewed as but one component of a system for 

regulating interactions between groups" (Wilmsen, 1972, 1). 

The thesis will demonstrate that both salt and pottery were 

exchanged in a far from simple network. Different aspects about the 

structure of the system will be revealed by characterization studies 

which can indicate the general locations of production, and by 

quantitative analysis of the production and use of artifacts. These 

investigations may be able to indicate why exchange took place and how 

it changed through this period, for exchange has long been recognized as 

an integral part of the maintenance and of the change in cultural systems. 

This thesis will, therefore, concentrate "on the interrelationships 

between material transactions and social organization" (Earle and Ericson, 

1977b, 3). 

The artifacts investigated in this exchange network will consist 

of a range of ceramic materials including a variety of local and regional 

pottery (Chapter 4), and salt containers from two different sources 

(Chapters 5 and 6). These three major types of artifacts were selected 

with the aim of providing potentially different exchange patterns. The 

artifacts have been chosen because they fulfill several requirements for 

a study of exchange. The pottery types, at least, are commonly found in 

all excavations during this period, and ceramics, in general, have a 

relatively high survival rate since they are not as affected by the 



acidic nature of some soils as other artifacts. This frequency of 

ceramic survival in archaeological contexts makes quantification and 

comparative studies expected forms of enquiry into the structure of 

exchange systems. These ceramic artifacts lend themselves easily to 

characterization studies of clay and temper analysis since they are well 

within the coarser range of this material. Therefore, the elucidation 

of production source areas is possible for these materials. 

The discard patterns of these various artifacts will be examined 

as the only available evidence from which information about the changing 

structure of exchange in the development of this regional organization 

can be recovered, and about the factors which affected it. If the 

social organization is based on a kinship system, what types of exchange 

are expected to occur (Chapter 7); what data is there and how does it 

pattern (Chapter 8)? Can these patterns provide information about the 

relationship between material culture and social organization (Chapter 9)? 

Section 1:2 The Research Area 

But first, the area selected for study needs to be defined. The 

part of western Britain used as a data base can be described as the 

Severn-Avon drainage basin including the Cotswolds, with north Wales and 

the modern counties of Cheshire, Staffordshire, and Derbyshire (Figs.1.1 

and 1.2). The particular River Avon in this case is the Warwickshire 

Avon which joins the River Severn at Tewkesbury. The region includes 

distinctly mountainous and hilly country (the Cotswolds, the Black 

Mountains, the Pennines and the northern Welsh mountains), river valleys 

(Severn, Avon, Usk, Wye, Teme, Lugg, Tame, Weaver, and Dee), gently 

rolling landscapes (Hereford-Worcestershire and south Shropshire) and 

broad flat plains (Cheshire, Staffordshire and north Shropshire). 

This region has always been considered as very peripheral to what 

are seen as the major developments of the iron age in Europe as a whole 

(Piggott, 1965). However, with more recent excavations, at least sites 

in this region are appearing in discussion about the British iron age 

(Cualiffe, 1974, 1981a; Champion, in Megaw and Simpson, 1979, 354-369, 

374-382). Iron age pottery studies also brought this area into the 

national limelight (Peacock, 1968). 
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It is a combination of several aspects which has made this region 

an appropriate area for this, the first, quantitative study of iron age 

exchange systems in Britain. The peripheral nature of the area to 

major Mediterranean developments and influences (Frankenstein and 

Rowlands, 1976; Wells, 1980a) appears to reduce the overall complexity 

of exchanges, making it possible to deduce intraregional developments 

nore clearly. The reasons for some changes were obviously the results 

of social evolution elsewhere, but the degree and form of development in 

the area and its particular regional nature, indicate that the indigenous 

environment (both social and physical) strongly conditioned responses to 

this evolution. Studies of localized and regional exchange systems can 

provide information about the nature of these systems, as well as broader 

social relations (Johnson, 1975). 

A second factor in the choice of this as the study area is based on 

the necessity of geological variation in a region for ceramic 

characterization studies to be effective. If the regional geology is 

uniform, if would be impossible to identify specific production areas, 

since all ceramics could be produced from the same types of clays and 

temper, and therefore appear to be from the same single source. The 

study region fortunately consists of a variety of contrasting geological 

strata (Fig. 1.3), which theortetically will assist in the identification 

of special production areas, if they were present. For example, if 

Silurian (Paleozoic) limestone-gritted pottery is found on iron age sites 

in the Cotswolds, a very different Liassic limestone area (Jurassic), 

then it is obvious that the pottery was not produced from local clays 

and inclusions. 

Thirdly, it is very necessary to have a number of sites located 

across the region in order for patterns of distribution variability in 

direction and extent to be identified to a statistically significant 

standard. At least seventy-five sites were investigated in this area 

for the presence of specific artifact types, and nearly thirty contained 

material suitable for quantitative analysis. 

The majority of this thesis is necessarily concerned with the 

characterization of the ceramic artifacts (Chapters 3-6), since this is 

the basis upon which exchange studies are built. But the main purpose 

of the thesis will be to explore the patterns and the interrelationships 
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of these artifacts, ie. the structure of ceramic exchange, as the 

surviving indicators of the social relations which produced them. 

Section 1.3 - T h e Setting: The Archaeology of Western Britain during 

the FifSt Millennium BC. 

The region discussed in this thesis has never been a popular area 

for generalists' accounts of developments in the iron age. There is 

no mention of it, for example, by Childe (1940). Prior to the early 

1960s, our knowledge of the first millennium BC. in western Britain was 

severely limited to a handful of hillfort and hillcamp excavations, 

single finds and two hoards of metalwork, one rich female burial, small 

collections of decorated pottery called Iron Age "A" and Western Second 

B "duck-stamped" wares, some tribal names from Caesar and a few coins 

and coin moulds. 

This area of Britain is densely-packed with hillforts, in a variety 

of shapes and sizes, which were considered to belong to the iron age 

phase from the third century BC. up to the Roman conquest (Fox, 1952; 

Forde-Johnston, 1962; Hogg, 1965; Ordnance Survey, 1962; and Avery, 

1976, 31-2). Less than twenty-five excavations in this region of 

36,000 sq.km. had been published by this time. The majority were simply 

slices through ramparts with the aim to determine construction 

techniques, or gateway entrance area excavations for structural 

sequences (Dinorben-Gardiner and Savory, 1964; Ffridd Faldwyn-O'Neil, 

1942; Leckhampton-Burrow, et al., 1925; Llanmelin-Nash-Williams, 1933; 

Lydney Park -Wheeler and Wheeler, 1932; Maiden Castle, Bickerton-Varley, 

1935, 1936; Titterstone Clee-O'Neil, 1934; The Wrekin-Kenyon, 1942). 

Occasionally, "hollows" were explored as possible hut depressions 

(Sudbrook-Nash-Williams, 1939; Sutton Walls-Kenyon, 1954) or test holes 

were deployed as excavation techniques (Blaise Castle -Rahtz and Brown, 

1959), but no hillforts were adequately excavated to determine the 

layouts of features or the functions of areas within the interiors. 

Several sites had interior areas excavated which revealed well-preserved 

sequences of occupation but either the finds have been lost (Castle 

Ditch, Eddisbury-Yarley, 1952; Maiden Castle, Bickerton-Varley, 1935 and 

1936) or the sites were never adequately published (Old Oswestry-Varley, 

unpublished). The interpretation of at least two excavation sequences 



(Bredon Hill-Hencken, 1938; Pant-y-Saer-Phillips, 1934) have been 

critically challenged (Stanford, 1974; Gelling and Stanford, 1965). 

However, some sites were carefully excavated and well-published for their 

day (Castle Odo-Alcock, 1960; Garn Boduan and Tre'r Ceiri-Hogg, 1962; 

Hjniydd Bychan-Savory, 1954 and 1956; Shenberrow-Fell, 1961). 

Host of the work at this time was devoted to creating classification 

schemes and a history for this prehistoric period by sorting out 

sequences of events as chronicled in hillfort construction developments 

— the typology of hillfort forms by size and shape, and their 

appearances in an evolutionary continuum (Hogg, 1965), as well as the 

definition, of cultures and peoples in a complex chronology by region 

and province (Hawkes, 1959). Movements of peoples by invasion and 

chiefs fleeing their own territories were common explanations for any 

changes identified archaeologically. Only rarely was the evidence 

interpreted as the result of adaptation to particular subsistence 

activities (Fox, A., 1953), due to trade between peoples (Fox, C., 1946), 

or due to different types of social organization based on degrees of 

unified political control (Hogg, 1965, 111). 

The most interesting aspect about the last twenty years of research 

into the iron age in this region is the overwhelming similarities 

between its aims and those of the previous research phase. The approach 

to studies of the first millennium BC. has always been based on exercises 

into the recovery of information from visible monuments, which more 

recently have been threatened by development through the construction of 

reservoirs (Moel-y-Gaer-Guilbert, 1975, 1976 and in prep.), destruction 

by quarrying (Breiddin-Musson, 1976; Dinorben-Guilbert, 1978, or pipe-laying 

efforts (Uley Bury, Saville with Ellison, forthcoming). However, several 

excavations have often been conducted for research interest alone 

(Credenhill-Stanford, 1970; Crickely Hill-Dixon, 1976; Croft Ambrey-

Stanford, 1974; Dinas Powys-Alcock, 1963; Leckhampton-Champion, 1976; 

Midsummer Hill-Stanford, 1981; Twyn-y-Gaer-Probert, 1976). The main 

purposes of these excavations were both the determination of dated 

sequences of defensive structures through the implementation of 

radiocarbon analysis and the additional new inquiry to locate the plan 

of the hillford interiors. TVhat occupation was being protected behind 

rampart phases? What activities were being conducted in the 

interior areas? 
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Attempts have been made to intexpiret hillCort structural changes, 

commercial changes, and differences between structures in the interiors 

as the result of social and cultural differences (Stanford, 1971) or 

social controls (Guilbert, 1975). However, the search for settlement 

patterns outside these public monuments, through the use of aerial 

photography and the excavation of lioh—hillfort sites, was not considered 

an appropriate avenue for research (Stanford, 1971), with two notable 

exceptions (Beckford I—Britnell, 1974 and Fisherwick—Smith, 1979). 

Enormous advances in the identification and excavation of different 

types of settlements in other parts of Britain have been realized 

particularly in the hillfort zones of Hampshire (Old Down Farm-Davies, 

1981; Owslebury-Gollis, 1968 and 1970; Rucstalls Hill-Oliver and Applin, 

1979; and the l-IARC 3 sites R17 and R27-Fasham, 1978), Dorset 

(Gussage All Saints-Wainwright, 1979), the Trent Valley (Willington-

Wheeler, 1979), and Northamptonshire (Draughton-Grimes, 1961, 

Blackthorn-Williams, 1974 and Twywell-Jackson, 1975), as well as in the 

upper Thames valley (Ashville-Parrington, 1978 and Farmoor-Lambrick and 

Robinson, 1979) and Essex (Little Waltham-Drury, 1978a and b). The 

paucity of similar excavations in the region of western Britain has 

perpetuated the belief that this is still only a hillfort zone, and not 

just a hillfort-dependent one. The chance discovery, however, of three 

unexpected lowland sites in the central part of this hillfort country 

(Kenchester-Rahtz and Wilmot, forthcoming; Bromfield enclosure-Stanford, 

forthcoming; and Brenig 48—Allen, 1975) has finally put this 

misapprehension to rest. There is obviously a more complex pattern of 

settlement than simply hillforts of various types and dates. 

Peacock (1968) first demonstrated that there was more to the pottery 

in this region than was visible to the naked eye. But his analytical 

work was not developed or expanded, and hardly ever applied in more than 

a purely descriptive and chronological manner to pottery in general in 

the area. In addition, the recovery of seeds as information about crop 

husbandry is only just being introduced into iron age research in the 

area (Beckford, Crickley Hill, and Fisherwick) even though it has been 

the general practice elsewhere (Ashville, Farmoor, Gussage-Jones, 1981). 

The analysis of faunal remains has never progressed much beyond a species 

list in spite of developments in th.e study (Maltby, 1981). 
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These criticisms have left the door wide open for research into an 

area desperately in need of fieldwork studies in the form of aerial 

reconnaissance, fieldwalking, land use analyses, artifact analysis and 

the selective excavation of different types of sites in the hierarchy of 

settlement. This is a policy now being employed by the Clwyd-Powys 

Archaeological Trust as indicated in their interim reports on the 

hillslope sice of Collfryn (1981; 1982). Numerous questions need to be 

asked with the aim of creating a changing model of first millennium BC. 

society in western Britain such as those posed by Avery (1976, 51-55) 

and Clarke (1972). Some questions could include: is there any evidence 

for an increase in settlement density during this period or from the 

second into the first millennium BC.; what are the forms of settlement 

and do they change through time; is there an indication of change in 

agriculture intensity or in the control of crop and animal processing 

at certain sites; is there any evidence for social differentiation 

between areas in the region, between settlements in the hierarchy, or 

through time; if this is going to continue to be called the late 

bronze age—iron age period, then how are bronze and iron working 

organized - who controls raw material procurement and production as well 

as distribution; what items are being made locally, and which are not 

and why; what types of fieldwork and levels of analysis do we need in 

order to answer these questions? 

Is it correct to apply the models generated for the organization 

of iron age communities in southern Britain to western Britain? Do we 

expect to find the control of activities dictated by coercive powers 

from developed hillforts as interpreted for the Hampshire-Sussex area 

(Cunliffe, 1976, 1978), from smaller farmsteads utilized by the upper 

classes (Collis, 1978, 52), or is the pattern of hillfort creation and 

use in the landscape even more complex than former models had implied 

(Collis, 1981)? Are the developments in these areas of Britain in 

tendem (Cunliffe, 1981, 11), or sequential? Do changes in the southern 

and eastern parts of Britain filter westward at all times - or do events 

in the wast affect the rest of Britain? Is information a two-way flow? 

This thesis will explore one avenue of inquiry - exchange systems 

^ to show that thiff area is rich with untapped information from the 

material culture recovered on past excavations. The main aim is to 
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try and put human, behaviour back within the ramparts and landscape in 

this area, to let artifacts demonstrate that there is a wealth of 

information about human behaviour contained in this flotsam and jetsam. 



13 

CHAPTER 2 PAST APPROACHES TO THE PROBLEMS 

The purpose of this chapter is to provide a brief overview, or a 

flavour, of the interest devoted to the study of both pottery and salt by 

prehistorians and historians. It is by no means a comprehensive 

catalogue of the recorded ethnographic and archaeological instances of 

pottery or salt production, but it does try to show how little interest 

has been shown in the study of salt and pottery exchange as indicators 

of prehistoric social and economic organization. 

Section 2:1 - The Study of Later Prehistoric Pottery in Britain 

The study of first millennium BC. pottery in Britain has always 

concentrated on the establishment of ceramic chronologies to aid the 

interpretation of site phasing and the identification of cultures. These 

have been approached through the recovery and definition of pottery types 

with distinctive forms and styles, and through the discovery of similarities 

between British material and Continental parallels dated by metalwork and 

historical events CHooley, 1927; Kendrick and Hawkes, 1932; Hawkes, 1939, 

1959, 1961; Grimes, 1952; Kenyon, 1952; Harding, 1972; Avery 1976). The 

changes in form and decoration on pottery had usually been interpreted 

within an historical framework of migrations or other Continental 

influences with little allowance for localized developments or 

independent responses to change. This practice is still popular (Challis 

and Harding, 1975; Elsdon, 1975; Langmaid, 1978; Banks, 1979, 45-9; and 

Avery, 1981). However, more recent work has tended to incorporate both 

typological classification schemes for dating site phases with aspects 

about production such as fabric analysis (Harding, 1974, 91-5; DeRoche, 

1978; Drury, 1978a.;Lambrick and Robinson, 1979) to improve the phasing of 

features on excavations containing otherwise undiagnostic material. This 

new approach to pottery analysis is also being utilized for the purpose 

of recognizing different sources of these dated pottery types (Peacock, 

1968, 1969a; Gale, 1979; Morris, 1979, 49-57, 1981a), and towards the 

reconstruction of a larger functioning system (Clarke, 1972). 

Another attempt to break from the historical and cultural tradition 

was first discussed by Cunliffe (1974) in his description of "style-zones" 

as indicators of social groups in the British iron age. This work was 

briefly re—examined by Hodder Cl977b) but was not developed further until 
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Braithwaite's study of Glastonbury design, motifs CBlackmore, et al., 

1979). Ellison. C1980b, 136) has suggested that the middle bronze age 

patterns of ceramic production and style "foreshadowed" some of these 

iron age patterns which implies that diachronic analysis of ceramics is 

also important for a better understanding of developments. 

The typology and chronology of pottery dated to the earlier first 

millennium BC. has been recently reassessed and reorganized by Barrett 

(1980). Bronze age pottery in general has also been examined for new 

information from old collections (Ellison, 1980a, 1980b, and 1981). 

ThLs fresh look, at old material is based on a change in perspective (or 

paradigm) from the historical approach in archaeology to that of a social, 

political and economic framework of problem-oriented research. 

Section 2:a - Salt Production in Europe and Elsewhere 

There are at least half a dozen different sources from which salt 

has been extracted by man. These include salt mines and rock salt, saline 

springs (Plate 2:1) and hot brine springs, salt lakes, salt plants, and 

of course sea water and salty soil (Plate 2:2) (Buschman, 1906; Nenquin,!'?£>!; 

deBi-iiav/anii£vd.ns, 1975). The need for salt and the exploitation and 

control of these mineral resources have been claimed as the driving forces 

behind much of history and prehistory (Bloch, 1963; Hopkinson, 1975), 

however, this view has been tempered with the emphasis on the control of 

salt production and distribution as one of many factors contributing to 

economic growth and trade (Bridbury, 1955; Wells, 1980b; 1981) at least 

in Europe. 

The search for the evidence of prehistoric salt production in Europe 

in particular has been extensive. It is based on the recovery of an 

unusual collection of ceramic material including pans, hand-squeezed 

pedestals and props, slabs and drying containers or moulds in areas of 

burned soils - debris from the salt processing activity with hearths or 

ovens, and storage tanks. There are several papers and theses documenting 

the hundreds of coastal and inland sites where salt production has been 

interpreted (Nenquin, 1961, 1964; de Brisay, 1975; Hopkinson, 1975) from 

Poland (Jodlowski, 1975) through Germany and Austria (Kleinman, 1975; 

Schauberger, 1960; Riehm, 1961) to France CBertoux, 1972a and b; Gouletquer, 

1969; Gouletquer, et al., 1968; Tessier, 1967; Tessier and Gouletquer, 
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PLATE 2:1 - BRINE SPRING SOURCE 

CGeorgius Agricola, De Re Metallica, 1556) 
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1966; Belgium and the Low Countries (Thoen, 1975), Britain (Reader, 1906; 

Swinnertoa, 1932; Calkin, 1949; Baker, 1960, 1975; Bailey, 1963; Bradley, 

1975; Simmons, 1975; Gurney, 1980), and Iberia (Nenquin, 1961). Three 

main source types are available in Europe for the extraction of salt: 

rock salt mines (Hallstatt in Austria), brine springs (Droitwich, 

Nantwich, Middlewick, Northwich and Winsford in England; Seille-Lorraine 

and Salies de Bearn-Basses-Pyrenees in France; Bad Nauheim and 

Schwabisch—Hall in West Germany; Halle-Giebichenstein, Saale Valley and 

Frankenhausen in East Germany; Wieliczka in Poland), and coastal salt-

working all along the western and northern French-Belgian coasts, and 

from Dorset to Sussex, Kent to Essex, and Lincolnshire (Nenquin, 1961; 

Riehm, 1961; Bertoux, 1972; Hopkinson, 1975). 

Early first millennium BC. salt production evidence or the evidence 

of the use of salt is limited (Alexander, 1982, Fig.l) to a few sites, 

especially in Britain (Pryor, 1976; Jones, 1977; Gumey, 1980; and 

Bradley, 1980, 275). The second millennium BC. salt production in the 

Saale valley is worth noting as a remarkable early exception (Matthias, 

1976). 

The bewildering variety of different kinds of later prehistoric salt 

procuring equipment (or briquetage) has been clearly demonstrated by 

Hopkinson (1975, Figs. 3a and 3b), which supports the observation by 

Bradley that "the character of the prehistoric salt industry was profoundly 

regional" (1975, 20). The most significant aspect about this material is 

the predominance of individual localized styles of drying containers, 

frequently called moulds. There does not appear to be any clearly 

standardized forms, however past researchers have not attempted a functional 

classification of these numerous forms to differentiate amongst the 

variety in search of an explanation for the variations. For example, 

there may be specific ceramic troughs used to concentrate seawater when 

an iron or lead cauldron is unavailable. Thick porous vessels may be 

used to dry wet salt crystals over or inside a hearth or oven. Some 

production systems may use the former (Swinnerton, 1932; Calkin, 1948; 

Frg.l3: 57; Reader, 1908, Fig.17: 194) but may have employed ordinary 

pottery vessels to dry the salt (Peacock, 1969b). Pedestals and firebars 

as container supports over or in hearths and ovens display an equivalent 

variety of forms but their distribution is not ubiquitous in salt-working 
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PLATE 2:2 - SEA WATER SOURCE AND METAL BOILING 

KETTLES 

(Georgius Agricola, De Re Metallica. 1556) 
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zones Csee Chapter 5 for an example lacking these briquetage elements). 

Numerous discoveries of perhistoric Cprecolonial) saltworking have 

been recorded all over the world. The accounts of perhistoric Japanese 

endeavors to win salt have been presented in English by Kondo (1975). 

The most remarkable aspect of these materials is the similarity between 

the vessels and supports of briquetage from the coastal Japanese evidence 

and those from Europe (Kendo, 1975, Fig.38). A brief survey of Columbia 

in South America has been presented by Cardede-Schrimpff (1975) and 

includes evidence for both the exploitation of brine springs and salt 

plants prior to the Spanish Conquest. In Mesoamerica, Mayan saltworking 

activity was conducted on the northern Yucatan Peninsula saltfalts, the 

southern Pacific coast saltwater estuaries, and from brine wells and 

springs in the highlands of Chiapas, Guatemala, and El Salvador (Andrews, 

1980). Salt was undoubtedly a greater physical necessity for human 

consumption in these humid tropical regions and it "permeated almost every 

facet of daily life: it was a fundamental dietary item, an important 

article of barter, and even an accessory to ritual and medical practices" 

(Andrews, 1980, 26). 

The precolonial production of salt in Africa has been widely covered 
II 

and is extensively bibliographed and reviewed by Sundstrom (1974, 122-127), 

and its importance for the study of European salt production noted by 
IT 

Alexander (1975). Sundstrom (1974) provides over 203 references to the 

exploitation of rock salt (at 13 localities), weawater (at 42 localities), 

salines of lakes, springs, marshes and soils (74 localities), vegetable 

matter (124 examples) and animal matter (7 examples). Two excavated salt 

production sites have been published: Ivuna (Fagan and Yellen, 1968) and 

Uvinza (Sutton and Roberts, 1968) in Tanzania. 

The study of Roman salt production in Britain has not been considered 

in any detail (Rivet, 1964, 147, 151-2, 162; Frere, 1974, 310, 313-4, 

336-7). Although Droitwich in Worcestershire is named Salinae ("Salt 

Works") in the Ravenna Cosmography (Freezer, 1978, 4), little else is known 

about its role as a salt production centre. Archaeological evidence 

provides information about the presence of a 12-acre first and second 

century AD. fort on Dodderhill (St. Joseph, 1938; Whitehouse, 1962) and 

several timber—lined storage tanks (Hunt, 1976) and one wattle-and-clay-

lined ditch with more tanks of similar type and date as well as quantities 
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of briquetage drying containers by the River Salwarpe (Freezer, 1978, 4; 

Savrle, 1978). There is no evidence for further use of these same 

locations in the later Roman period, when the fort is not in use, for 

salt production. Instead the locations near the brine sources were used 

for domestic and other C?tanning) purposes and what may be the processing 

of animal carcasses. Across the river to the north, a large villa complex 

was constructed and occupied for at least 200 years (Hodgkinson, 1927; 

Gelling, 1959; Barfield and Tomlinson, 1971, 1973). Present 

interpretation of this information is that the large and wealthy villa 

represents the residence of a government official who controlled the 

Droitwich salt industry, replacing the military settlement, from the end 

of the second century until the end of the third century Massive 

destruction of the complex resulted in only limited rebuilding in the 

early fourth century AD., and this occupation continued until the fifth 

century AD. There is as yet no information as to whether the presence 

of the fort and the villa increased or changed the production methods or 

intensity of production. We do not know what was the extent of the use 

of this salt, or whether it supplanted any of the smaller coastal workings 

in Britain. 

Only a limited amount of evidence is presently available concerning 

the exploitation of brine springs for salt during the Roman period in 

Cheshire. Excavations in Middlewich (Harding, unpublished; Bestwick, 

1975) have demonstrated that the previous discovery of pieces of firebars 

and some lead pans (Vaudrey, 1856-9) were very likely to have been the 

first evidence of Roman saltworking in that area. These excavations 

revealed storage tanks and several hearths for drying salt (or "kilns") 

and the traces of at least three timber buildings, as well as quantities 

of firebars, pedestals, and hand-squeezed supports, but very few clay 

vessels. Many of the briquetage pieces contain grass or straw impressions 

from the temper utilized in their manufacture. The Roman occupation at 

Middlewich is said to cover 30 hectares, with the salt industrial sector 

at 4 hectares. This latter included other small scale industries such 

as bronze, lead and glass-working with iron smelting and smithing 

(Bestwick, 1975, 70). Middlewich was "a non-defensive settlement, 

lacking public buildings, but with a strong industrial bias" (Thompson, 

1981, 2). Bestwick (1975, 70) also suggests that since the supply of 
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food to the army (the XXth legion based at Chester) was of considerable 

importance at this time, Middlewich may have been the source for salted 

meat for this garrison. This same interpretation has been suggested for 

the presence of great quantities of cattle skulls and pickling barrels in 

Roman contexts near the springs at Droitwich. Other uses for the salt 

may have included the curing and processing of hides into leather, since 

salt retards decaying activity. 

Several other Roman saltworking sites have been excavated along the 

coasts of Britain. These include several in Lincolnshire (Simmons, 1975), 

Kent (Miles, 1975), Dorset (Farrar, 1975), and Cornwall at Trebarveth 

(Peacock, 1969b) and at Carnegoon (McAvoy, et al,, 1980;. Each example 

represents a small scale industrial enterprise, which could be interpreted 

as local activities very similar to those of the prehistoric period. 

By far the greatest information about salt production comes from the 

medieval and modern historical periods. It is at this point that the 

archaeological information deteriorates rapidly, but the documentary data 

increases for Droitwich, in particular from the post-Roman period onwards 

(Hooke, 1981, 123-4). The earliest references to the salt trade were 

noted in incomplete seventh century charters, but surviving eighth century 

charters are more detailed and provide the earliest record of various forms 

of the name of Droitwich. At this time, the recorded Anglo-Saxon names 

in the area indicate that Droitwich was located in a very wooded section 

of Worcestershire, This aspect becomes important in the dues of fuel from 

the estates receiving salt from this centre. These estates were located 

both in the immediate locality and also from a much wider area. A great 

number of estates which possessed salt rights were located in well-wooded 

areas such as the woodlands of the Severn valley in Gloucestershire and 

north of the River Avon on the southern margins of the Arden forested area 

(Hooke, 1981, 141). The rights to salt works in Droitwich in the eighth 

century were held by many including the king and the Church (Hooke, 1981, 

135). Several charters mention details about the construction of buildings 

and furnaces or ovens on both sides of the River Salwarpe, but the location 

of the springs or wells themselves is unfortunately not included. More 

recent documentary and archaeological researchers have located one of the 

more famous springs, the Upwich pit CCrickmore, 1979; Freezer, 1979; and 
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PLATE 2:3 - SALTHOUSE 

(Georgius Agricola, De Re Metallica. 1556) 
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Hopkinson, 1979). From the Domesday Survey, it is apparent that eight 

different brine pits were in operation at that time with the king 

' claiming shared rights to five of them. There were many more salinae, 
\ a • 

' or places where brine was actually boiled (Hooke, 1981, 137-9), and these 

^ , jy , % r e frequently held by estates in present day Worcester-Herefordshire, 

Warwickshire and Gloucestershire (Darby and Terrett, 1971, 252-8). 

The salt industry of medieval Droitwich continued to develop, making 

this the only specialized industrial centre in the West Midlands. The 

most significant historical event occured in 1215, when King John gave 

Droitwich the status of a borough by royal charter. This document gave 

Droitwich, and all the brine pits and salt dues to the burgesses for an 

annual fee of £100 (Berry, 1957, 39). This sum was more than the annual 

fees of the towns of Worcester and Hereford together, which given further 

indication as to the importance of this centre in the medieval period 

(Freezer, 1978, 12). 

Considerable details about the houses, vats and techniques of salt 

production in the medieval period in Droitwich are available including 

size of vats and period of use - from June to December when the chance of 

hooding was at its lowest and the brine at its strongest (Berry, 1957, 48) 

- and the fact that lead pans were always used at Droitwich since the 

brine was too strong for iron pans (Rastall, 1678, 1064). Some of these 

details can be seen in Plate 2:3. The most frequent method for drying 

the wet salt crystals was in these conical wicker baskets, which evolved 

n 
( 

into the conical-shaped wooden barrels at the turn of the last century 

(Plate 2:4). 

Recently, interest in the history of salt-making at Nantwich has 

been renewed by the excavation of medieval and post-medieval occupation 

in the springs area of that town in southern Cheshire (Sale, 1980, 1981), 

representing aspects of this industry including two wich (salt) houses 

and two hollowed-out tree trunks or "ships"', over 8 metres long which could 
r 

r store over 400 gallons of brine liquid or 100 gallons of salt (Chal oner , 

1961). Nantwich was once the foremost centre of salt production in 

Cheshire (Chal oner, 1961, 61-2). The earliest reference to Nantwich 

relating to the laws, customs, and value of the salt works is to be found 

in the Domesday Survey (1086). It also emphasizes the royal ownership 

of all the salt houses (Hall, 1883/1972). Later the rights were held by 
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PLATE 2.4 - EARLY TWENTIETH CENTURY SALTHOUSE IN 

CHESHIRE WITH CONE-SHAPED WOODEN BARRELS 

(from Calvert, 1915, 945) 
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a baronial family. Like Droitwich, Nantwich grew in importance in the 

later middle ages but the discovery of rock salt in north Cheshire, and 

the stronger brine at Winsford and Northwich (Cheshire) in the early 

eighteenth century, along with the improved navigation to these areas by 

river, brought about the collapse of Nantwich supremacy in the salt trade 

of the region (Hall, 1883/1972, 264), and the rise of Northwich and 

Middlewich (Calvert, 1915). 

There is considerable evidence for the production of salt from coastal 

sites in the northeast of England (Burns, 1978), Lincolnshire (Healey, 

1975; Rudkin, 1975), Cambridgeshire and Norfolk (Owen, 1975), Essex, East 

Anglia, Kent, and the south coast (Darby, 1973, Fig.18), and northwest 

England (Martin, 1975) as well as inland in north Shropshire (Humphry, 

1983). 

Aboriginal salt production activities have also been recorded more 

recently in abundance. Only a few examples will be presented here to 

give an indication of the range of information which can be recovered. 

Gouletquer (1975) discussed several cases from the country of Niger 

.located in the southern part of the Sahara desert west of Chad and east 

'of I'lali. Two types of evaportaion techniques were identified: natural 

and artificial. The former is used to dry the salt clay and salt water 

mixtures at Tegidda-n-tesemt over a long series of several days of 

washing, mixing, and settling. The wet crystals are finally transported 

by calabashes to the village where the salt is shaped into cakes and 

sun-dried. Some of the cakes are decorated and given away as gifts. 

At Bilma, pits are dug to bring up the salt water and the earth is scraped 

away out of the pits and the salt allowed to crystallize and settle at the 

bottom of these tanks, by evaporation. The salt mass is removed and 

—.'7 dried nearby. Artificial evaporation is employed at Dallol Fogha,.where 

salty earth is washed, and then the brine is boiled in pots until the 

water has evaporated. The wet salt crystals are dried in the sun. This 

washed earth debris is eventually used as the foundation for the saltmakers' 

villages. The most intriguing example of salt production is that from 

- - Manga, where again the brine obtained from washed salty earth is boiled in 

furnaces or ovens made out of long pedestals and moulds sealed as part of 

the oven structure. The process takes 24 hours to produce salt cakes, 

and the oven, pedestals, and moulds are destroyed to remove the salt. 
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^ Making salt from the ashes of plants is also discussed briefly for Manga 

and again a furnace was used. 

The most detailed example of salt production from New Guinea has been 

provided by Godelier (1971; 1977) about the inland Baruya tribe. He 

describes the extraction of salt from the ashes of grass plants, which 

rejuvenate annually, and details the filtering process to create brine 

from these ashes: the salt workshop and the specialist saltmakers' 

activities ("the master of the salt magic"); the classification scheme 

size of the salt bars; and the division of labour, length of 

activities ("social work") and types of work involved by others. The 

'2 salt plant resource area is in the hands of lineage ownership, and there 

are no defensive structures to contain the salt plant areas (Godelier, 

1971, 548). 

Other examples of highland salt manufacture are discussed very 

briefly by Meggitt (1958). Several examples from the eastern highlands 

of New Guinea were observed by Hughes (1977) in the Bismarck and Kubor 

r) ̂  Mountain Range and the Jimi and Wahgi River Valleys. Salt from springs 

D ^ in the Ramu and Bismarck Falls area was produced and stored in bamboo 

A"" 

sticks, but production details are not available. The most important 

salt source in the central and eastern highlands is located in the lower 

Waghi Valley. The brine was processed by first pouring the spring 

water over grasses until saturated (several days' effort) and then burning 

the grasses to produce salty ashes, slowly (a two months' activity) 

"presumably to achieve maximum combustion of unwanted carbon compounds" 

(Hughes, 1977, 89). The ashes are then filtered and final evaporation 

by artificial heat (55-65°C.) occured overnight for a total of at least 

12 hours, inside the men's house. The average weight of these cakes is 

5-6 lbs. (Meggitt, 1958, 311). The salt producers' houses, however, 

were located up to 8km. from the spring itself. 

Section 2.3 - Salt Distribution in Europe and Elsewhere 

To move on directly from these particular ethnographic examples of 

salt production, it is possible to use the same sources for information 

about salt distribution as well. The Baruya salt plant landowner 

redistributes the salt bars to his close relatives and friends each time 

the salt specialist, who receives bars in payment for his skills. 
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V-v performs his magic. Some bars he uses to exchange for goods within his 

tribe or neighboring tribes for stone axes and ceremonial pigs' teeth 

shoulder belts. The salt bars are broken do;vn in the circulation of 

goods in acts of "reciprocal prestation between relatives or between 

friends and neighbors" (Godelier, 1971, 59). Amongst the Baruya, the 

salt is special due to its scarcity, to its cons'-imption "exclusively at 

l^y moments of social life - birth, initiation, and marriage ... during 

ceremonies and rites celebrating these moments" (Godelier, 1971, 70), 

and to its use as an exchange item for the procurement of necessary 

P ^ g o o d s for subsistence (such as stone axes for farming), bark capes for 

warmth, and weapons to protect themselves. Salt is also used to obtain 

feathers and beads for decoration, and to compensate murder. 

The Wahgi salt trade extended more than 80km. A tablet of this 

good quality salt (c.51bs.) in the 1940s could be obtained at the cost of 

a pig or a single bird of paradise plume, or for a group of ornaments such 

as shells, hombill beaks and cockatoo feathers (Hughes, 1977, 90). At 

least three different forms of distribution were known to have occured: 

direct access to the saltmakers by villagers located up to 32km. away 

fcom the saltmakers; intermediary village sources - ie. people travelled 

to those villages which got their salt directly through the first mode; 

and nearest neighbor exchanges. This regional exchange of salt is quite 

in contrast to the more localized exchange of eastern groups. The inland 

Wahgi and similar salt trade consisted of long flow limes radiating from 

the principle production sources(Hoglies,l9?7,Pij3̂ . This contrasts also quite 

significantly with the parallel, short distance lines of distribution of 

coastal salt (Harding, 1967, 34-5). One important aspect about the Wahgi 

salt trade is that whole tablets were distributed up to 50km. from the 
2 

source (c.5000km ), but the salt in fragments ("the trade area of the salt 

itself") reached nearly twice that distance, commanding the same value, 
and 

"As warfare was reduced, the salt reached a 
maximum distance of 50 miles (80km.) from its 
source^and the trade area expanded to about 
5000mi (13000km ) before this industry was 
killed during the 1950s by the importation of 
refined common salt" (Hughes, 1977, 100). 

The parallels between this salt distribution and the prehistoric examples 
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presented in this thesis are quite remarkable In aspects of distance, 

^ growth, and alternative sources. 

The majority of researches Into salt trading on the African continent 

has been concerned with long distance networks in the pre—colonial period 

and salt as currency in the eighteenth and nineteenth centuries 

(Pankhurst, 1964; Ablr, 1966; Vanslna, 1962; Sutton and Roberts, 1968; 

Gray and Birmingham, 1970 - especially Fagan, 1970 and Roberts, 1970; 

and Sundstrom, 1974, 127—146). The salt trade routes examined by 

Andrews C1980, 25) for the Maya were also long distance by sea (c.600km.) 

but have a more limited extent inland by river access (c.200km.). 

For the early medieval period, the Domesday Survey provides some of 

the evidence for the size of Droitwich and Cheshire salt distribution 

(Darby and Terrett, 1971, 252-8; Darby and Maxwell, 1962, 362-4) through 

lists of saltpan holdings in the salt centres, and payments of dues. 

Complementary evidence comes from the work on saltways which extend out 

in all directions from Droitwich (Houghton, 1932; Finnemore 1979), and 

the Cheshire towns in contrast to the Roman road system (Finberg, 1972, 

Figs. 51 and 52). This pattern of localized or regional production and 

consumption of inland and coastal salt with some imported salt, continued 

until the mid-fourteenth century in England when salt from the western 

Atlantic coasts first of France (the Bay of Bourgneuf-Bay salt) and then 

Spain and Portugal, dominated European consumption as a response to the 

changes in production and consumption of another commodity - English 

cloth - which affected the wages and expectations of the salters, among 

others (Bridbury, 1955, 33-9). 

This brief background of previous research contrasts in many ways 

to the study of prehistoric pottery and salt production and distribution 

in western Britain presented in this thesis. This study is based entirely 

\f archaeological and geological data, and uses geographical and social 

C o*) models to explore the patterns discovered, in an attempt to provide 

Information about the social and economic organization for this prehistoric 

period. r hope that the study will complement previous research. 
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CHAPTER 3 METHODOLOGY 

Section 3:1 - Ceramic Petrology - Thin Section Studies 

The laineralogical characterization of ceramic artifacts is based 

on the relevant attributes of texture and composition (Rye, 1981, 50). 

These two categories can be investigated through the application of 

petrological identification and petrographic analyses, techniques 

borrowed from the discipline of geology for the study of rocks and 

sediments (Harker, 1954; Shepard, 1954; Cornwall, 1958; Moorhouse, 1959; 

Hodges, 1976; Peacock, 1970, 379). The results from these methods can 

be employed to identify, describe, and define the differences and 

similarities between ceramics, as well as their functional attributes, 

methods of production, and the most appropriate sources for both their 

clay and inclusion components. 

Since prehistoric pottery and other ceramic materials are made from 

clays, natural inclusions, and any additional tempering inclusions, 

their characterization can be based on principles of geology including 

rock and mineral identifications and sedimentary petrology. These 

techniques are applied through thin section studies by the preparation 

of a thin, polished pottery sample (0.03mm. thick) on a glass slide 

sealed with the refractive medium Canada balsam and protected by a glass 

cover slip (Cornwall, 1958; Peacock, 1970; Kerr, 1977, 3-12; Rye, 1981, 

51-2). In addition to the use of this traditional method, it was 

necessary to impregnate all of the pottery and other ceramic material, 

examined by thin section for this thesis, with Cosmolloid 80H 

microcrystalline wax. This is not a satisfactory medium for the 

consolidation of coarsely-gritted, loosely-structured ceramics since it 

is an inappropriate refractive medium for petrological analysis, it 

attracts abrasive powders used in the polishing procedures, and it fosters 

the retention of air bubbles in the balsam medium. Nevertheless, 

these disadvantages were offset by the ability of the wax to hold large 

rock inclusions and quartz grains in the matrix and to facilitate the 

creation of a smooth sherd surface for polishing and mounting the 

sample. The wax is also cheaper than the methods utilized by geological 

laboratories, a factor which frequently outweighs the aspects of precision 

and accuracy in archaeological work. The microcrystalline wax method 
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is not recommended for future work on coarse wares, since the 

alternative method employing the vacuum impregnation of araldite is now 

available, is far more effective, and has fewer disadvantages. 

Over 1,200 thin sections of pottery, daub, and other ceramics were 

made for this thesis. They were examined through a Swift petrological 

microscope at x40 magnification. This scale, while useful for a 

general overview of fabric composition, is not recommended for future 

detailed work, nor for any comparative petrographic and textural analysis 

(Peacock, 1971, 257). The realization that minor inaccuracies in 

operator use can easily occur at this power of magnification makes the 

comparison of this study with those by other workers, who tend to use 

the higher power (xlOO), difficult, but not impossible. This 

observation was realized only very late in the study (December, 1982) 

when a change of tactics would have been inappropriate. 

The techniques of classification of these thin sections started 

with the nature of the clay used in the ceramic fabric. Nearly all 

prehistoric British pottery clays are anisotropic (transmit light when 

viewed through crossed nicols or polarized light), which means that the 

pottery is low-fired, by modern standards, usually to less than c.850°C. 

(Hodges, 1976, 198). Only very rare examples of prehistoric pottery have 

been positively identified as isotropic (does not transmit light under 

crossed nicols), indicating that the pottery was fired to above c.850°C. 

The pottery clays were then examined for micaceous content if anisotropic. 

The next stage of analysis identified the composition and texture 

of inclusions in the clay matrix. This procedure included the 

identification of quartz grains and their size, shape and quantity, 

since quartz is always a part of natural clay, and is also frequently 

used as tender. The long axis of grains was measured and broadly 

classified into small (0.1mm. or less silt-size grains), medium sized 

(0.1-0.2mm.), and large grains (0.2-0.5mm.). Only certain boulder 

clays and the few sandy clays investigated contained extra-large grains 

over 0.5mm. across. The shapes of quartz grains were described by 

roundness according to Krumbein (1941) and by sphericity according to 

Rittenhouse (1943): rounded, subrounded, subangular or angular grains 

of high or low sphericity classifications. Viewed microscopically, it 

is possible to give broad estimates of the amount of quartz grains in a 
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thin-sectioned fabric by visual comparison to standardized charts 

(Terry and Chillingar, 1955). This same technique was used 

macroscopically in the examination of ceramic collections and fabric 

descriptions. The terms rare (less than 5%), sparse (5-15%), moderate 

to common (15-40%), and abundant (over 40%) are utilized to provide a 

realistic impression of the quantity of grains. Matson (1963, 492) and 

Rye (1981, 50-1, Figs. 30 and 31) recommend the use of standard cards 

xd-th fabric samples and thin sections of knovm varying proportions of 

quartz grains to clay Co increase the speed and accuracy of this 

technique when employed macroscopically. I would improve this scheme 

by providing samples of both oxidized and reduced sherds of these 

varying proportions since the visual appreciation of white grains is 

different against the light and dark matrices. 

A more precise measurement of the quantity of quartz grains in 

fabrics was often employed. This is grain size analysis through the 

use of point-counting techniques (Pye, 1943; Peacock, 1971, 257). 

Pointing counting can be used to differentiate between defined groups of 

material (Hodder, 1974c ), or simply to objectively measure the 

proportions of different sizes of grains against the number of other 

components (clay matrix, voids, or rocks) in the fabric. The technique, 

used in the study of sediments, measures 50 grains randomly selected by 

the point-counting machine and has been supported practically by Peacock 

(1971) and statistically by Wandibba (1982) for ceramic analysis. 

The more objective technique of point counting was also employed in 

the textural analysis of very coarse fabrics in this study which are 

conmon amongst prehistoric ceramics of first millennium BC. data in the 

research area. The method proved to be highly inappropriate in the 

identification of single thin section samples, but could be utilized in 

the description of a fabric type from several samples originating from 

different vessels, especially from different collections. The total 

range of rock inclusions in these coarse fabrics could only be approached 

through the use of several thin sections since samples of pottery tended 

to measure less than from 1.5 x 4.0cm. due to the size of the glass 

slide, while the size of rock temper measured from c.0.2-1.5cm. (2-15mm.). 

Therefore, while three or four rock types might characterize a fabric, 

as well as a considerable proportion of quartz sand, they can rarely be 
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expected to get themselves all into the picture at once!'. Thxs 

necessitates a reliance on subjective judgement to determine whether 

three out of four rock types, or only one or two, qualifies a sample to 

be included in a known (defined) fabric type. 

This methodological problem does not occur with geological modal 

analysis since the operator can repeat his rock sample many times, but 

this luxury is not always available to ceramic petrologists. Modal 

analysis is the procedure which obtains "the compositional rock expressed 

in terms of the relative amounts of minerals actually present" which can 

be calculated "from bulk chemical analysis, by the counting of crushed 

fragments, or by the measurement of relative areas underlain by each 

of the mineral species in a polished slab or in the thin section of the 

rock" (Chayes, 1956, 1). This technique has long been in use to 

discriminate rock types by polished slab. Although the measurements of 

geological samples can be frequently repeated, the procedure has its 

faults: 

"The principle problems of model analysis are: (a) the 
equivalence of areal and volumetric proportions, 
(b) the reproducilibity of estimates of areal 
proportions, and (c) the sampling efficiency of thin 
sections" (Chayes, 1956, 2). 

All of these apply to the modal analysis of ceramic fabrics. One thin 

section cannot represent a fabric mmposed of different elements (rocks) 

which can cover over 15% of the sample surface each. There are no 

guarantees that even the pottery fragment selected as a sample will 

contain the entire range of inclusions. 

"The sampling reproducibility of a thin section of less 
than 5cm^ in area (that is 0.025g. of a 2-5g. subsample), 
from a vessel of between 1000 to 5000cm in area (1 to 
5kg.) is inevitably limited and thus a specific 
diagnostic mineral or rock constituent could occur as 
sparingly as once per 10 thin sections" (Williams and 
Jenkins, 1976, 116). 

Point counting errors based on a random selection of 50-100-200 points 

along a thin section cannot be sure of intersecting all the rock types 

if only one small piece of each type is present (1.0mm. or less in size), 

even though the rock(s) may represent an overall larger proportion in 

the fabric range. The limiting conditions determined statistically and 
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experimentally demonstrated that for the required precision of modal 

analysis, the grains (or rocks in the case of ceramic modal analysis) 

should be randomly distributed, of more or less regular shape, and that 

the fraction of the particular rock in the fabric should be small 

(Solomon, 1963, 378). These minimal criteria frequently do not occur 

in the pottery fabrics, but the method was still utilized as a general 

framework for defining fabric types even though it could not be used to 

identify single samples with perfect precision. The results of 

Solomon's geological work (1963) recommend that the percentage of the 

mineral (in our case the rock type) present, and an appreciation of the 

size of area measured on the sample and the size of grid square utilized 

in the measurement (distance between randomly-selected points) can 

improve the statistical reliability of the application of modal analysis, 

These suggestions were considered when possible in the proportional 

assessment of inclusions in the various coarse fabrics analyzed. 

Several thin sections were able to be made from some of the ceramic 

naterial (Chapter 6) at three sites (Breiddin, Berth, and Fisherwick), 

but it was never possible with the coarse, early pottery. 

There is at least one more interference with regard to the 

application of this technique in the determination of fabrics - the 

difference between the natural creation of rock types and sedimentary 

deposits versus the effect of man in the creation of ceramics. 

Variability in the human manufacture of pottery, especially over several 

centuries in the creation and use of a particular "fabric", must have 

influenced the proportions, as well as the source locations of clays and 

inclusions. 

Some of the problems of modal analysis in prehistoric ceramics can 

be resolved if collections with large parts of vessels (20 samples per 

vessel is recommended), or if several clearly different vessels of that 

known fabric type could be sampled extensively, or by experimental 

procedures. This latter would include the creation of a specific 

number of vessels, each produced from a knoivn, but varying quantity, and 

a measured size range of inclusions. The fired vessels could then be 

sampled to test for the appropriate measurement area and grid size 

depending upon the knownsize range and proportion of inclusions in these 

experimental fabrics. Tests could also be administered to see if these 
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proportions could be accurately determined by macroscopic judgement, in 

order to be able to apply this technique to archaeological conditions. 

Heavy mineral analysis (Peacock, 1970, 379) was not utilized as a 

complementary technique to thin section analysis in this petrographic 

study for several reasons. The majority of pottery fabric types could 

easily be defined and sourced without this additional analysis. The 

sourci.ng of sandy fabrics, for which heavy mineral analysis is an 

essential tool, was not attempted here because these wares constitute 

such a small fraction of the regional pottery, or was simply unnecessary 

(Chapter 5). One type of ceramic material (Chapter 6) was considered 

for submission to this technique since the difficulty of repeated 

positive identification, and precise sourcing, was very problematic. 

The combination of heavy loineral analysis in association with petrographic 

analysis had proved useful in the identification of local sources for 

very coarse, heavily-tempered bronze age funerary pottery found on 

Anglesey (Williams and Jenkins, 1976) based on both solid geological 

rock as temper and local basic igneous mineral associations in the clays. 

The ceramic material discussed in Chapter 6, however, is made from the 

Red Northern Drift clays (Phillips, 1934, 29; and Section 6:3) which are 

found all over the distribution area of the artifacts. Therefore, heavy 

mineral analysis could not have helped to differentiate between Red 

Northern Drift in one area from that in another. The presence, absence, 

and proportions of the rock type inclusions were eventually the sole 

basis for the identification and sourcing of this material. 

Section 3:2 - Ceramic Scolo 

The development and adoption of ceramic ecology as a tool for 

archaeologists has taken place only recently. Study of the various kinds 

of resources available in an area which could have been exploited in the 

production of pottery and other ceramics was first defined by Matson 

(1966) in his discussion of the raw material such as clays, fuel and 

water local to an area from which potters could select for the manufacture 

of their wares. His application of the principles of cultural ecology 

(Steward, 1955; White, 1959) to ceramic analysis has been developed much 

further by the work of Arnold C1975; 1976; 1980; 1981). Through his 

ethnographic research, Arnold has defined the preferred and normal 
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(maximum) territories for the exploitation of clays and tempers by 

potters. From a study of sixty-one cases, he discovered that 36% of 

the communities dug their clays from locations within 1km. of the village 

(preferred territory), 76% obtained their clays from within 4km. 

(ie. another 40% of the cases), and 91% utilized clays within 7km. of 

their sites. A similar situation exists for the location of temper 

resources, but only 28 cases in the ethnographic literature provided 

detailed information: 57% obtained their tempers from sources located 

1km. or less from the village; 97% from 5km. or less (Arnold, 1980, 

149). 

These observations are very similar to the ecological principles 

en^loyed in site catchment analysis (. Vita-Finzi and. Hi^gs,1970) which 

has had much more common usage in archaeology (Jarman, et al., 1972; 

Jarman, et al., 1982). The principles of ceramic ecology can be applied 

to archaeological ceramic analysis with several different results. When 

the pottery fabrics from a site have been analyzed, the preferred and 

normal territories (1 and 7km.) around the site can be examined in detail 

to see if the clays and inclusions found in the fabrics could have been 

produced "locally". In Britain, the first stage is to explore the 

appropriate Geological Survey maps and memoirs, and the Soil Survey 

contributions of the area. If there is a range of available resources, 

then a program of clay and rock sanqsling (Rye, 1976, 1981) can often 

improve this general observation, as has been demonstrated in three 

British prehistoric ceramic studies already (Bailey, 1981; Howard, 1981, 

1982). If time and materials are not available, it is often effective 

to see if and which types of local clays were being exploited for daub, 

loomweights, and domestic hearths. If these clays were similar to the 

pottery clays, then an argument could be put forth for the local 

production of the pottery. However, if none of the pottery fabrics were 

like the local daub and fired clays then the use of local clays for some 

functions but not for others is a source of information about resource 

availability and selective exploitation. Several examples of this activity 

occur in this research area. There are cases where local resources 

were exploited for less specialized (daub, loomweights, hearths) and 

specialized functions (pottery) and other non-local pottery is also used, 

in addition to situations where local raw materials are being utilized 

for only the former products and all pottery is non-local. 
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If the appropriate resources are not available, then the use of 

ceramics at a site, which are not of immediately localized production, 

becomes significant. The pots may have to be brought to the community 

from much further afield, which increases the labour input (cost) of 

these wares, and we may have the evidence for the trading or exchange of 

material due to the unequal distribution of resources. Alternatively, 

if all of the necessary resources are available in an area for producing 

the appropriate types of ceramics but they were not being exploited, 

then this is even more significant, since it counteracts the law of least 

effort (Zipf, 1965). 

One potential problem in the use of this method has been encountered 

archaeologically (Section 4:5) and was admonished by Arnold (1980, 149): 

"potters in communities less than 10-14km, away (from each 
other) are likely to have resource areas (each with a 
5-7km. radius) that overlap, and apparent "local" trade 
may involve using raw materials within a resource area 
of another community ... The distance of 13km. that 
separates the communities on Black Mesa (Deutchman, 1980) 

suggests that trade may not have taken place between 
communities, but rather they may have been using resources 
in the resource area of neighboring communities" (Arnold, 

1980, 149). 

This limitation can be counteracted by the identification of locally 

produced fabric type(s) specific to each separate site collection in 

addition to the "shared" fabric types. If this was the case, then it 

is possible to say that each community was producing at least some pottery 

for its own use. More detailed chemical analysis may be able to isolate 

clay matrix differences within local areas and provide the evidence for 

fshort distance exchange. Such an analysis was, nowever, not attempted 

in this thesis. 

Section 3:3 —Site and Sample Selection 

All first millennium BC. sites which have been excavated, including 

those only salvage recorded or surface collected, have been included in 

this thesis if located in the study area. The ceramic collections from 

those sites interpreted by their excavators as representing post-sixth 

century BC. occupation have been macroscopically examined for fabric, 

form, and decoration (Table 3:1). Only those sites thought to have been 
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occupied prior to the fourth, century BC. which are listed in Table 3:2 

have also been examined macroscopically. The information from the early 

sites listed in Table 3:3 is based on published details alone. This 

differentiation in data gathering is due to the emphasis of this thesis 

on middle—later iron age exchange, and on the tardy realization of the 

importance of diachronic investigations into ceramic production and 

distribution systems. This is not the most reliable method for dealing 

with fabric types and sources or the estimates of undecorated to decorated 

quantities of material due to the total reliance upon the excavator/ 

author's appreciation, observatim, and interpretation of ceramics. 

However, some accuracy can be expected due to the scarcity of pottery 

from these early sites, and therefore its emphasis in reports, and to the 

integrity of certain excavators and the recent date of the publications. 

One particular fault in this approach, the lack of detailed fabric 

analysis for all. the collections, is that in the identification of the 

white-inlay decorated fabrics from Crickley Hill and the haematited fine 

wares from Old Oswestry. The traditional assumption is that these 

pottery types should be of non-local production (and this is the line 

taken for this thesis), but such assumptions can be cautioned by the 

recent analysis of similar fine wares of this period which shows that 

they may be of both local and non-local manufacture (Gale, 1979, 51-2). 

Among the middle-later iron age site collections, all ceramic 

material—daub, loomweights, fired clays, and pottery - were examined 

macroscopically, and samples were usually taken whenever a known fabric 

type was not observed. For each pottery fabric and two specific types 

of fired clay material (Chapters 5 and 6) the number of pieces by vessel 

part location (rim, base, or body sherd) and the total weight of each 

fabric by the nearest 0.5g. was recorded using a triple beam balance, 

or a bowl scale. Decoration was recorded by broad type (stamped, 

linear-tooled, finger-nail, or finger-tip impression) and sketched if 

unusual (shallow lattice designs). General vessel colouring has been 

recorded using the Munsell Soil Colour Chart system. A more detailed 

recording of the functional evidence (internal deposits or external 

sooting) should liave been included in the record, but was not. This 

information could have been useful in the interpretation of the 

preferential selection of certain types of pottery for their functional 

advantages (eg. cooking pots) over other types of similar function in 
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the exchange network (Rye, 1976, 1981). I would recommend that this 

aspect be emphasized as a basic observation for future research students 

^ ^ ! ill tliis department in line with the practical recognition of various 

expected (predicted) types of temper in macroscopic form in the research 

area. Improved practical skills at this level would save tremendous 

amounts of time and money in the field, particularly in the macroscopic 

selection of samples for thin sectioning. 

A total of over 400,000.Og. of pottery and other ceramics were 

measured in this research project. Any fabric types not recognized 

were sampled and sectioned. It must be realized that all oddities could 

not be sangled since this would have meant the production of at least 

2000-3000 sections. Therefore, the proportion of each fabric type from 

a site may not be perfect. (One known example is that a very small 

group of Group E sherds is likely to have been included in the Group A 

proportion from Midsummer Hill—Section 4:6.). The identification of 

some minor fabrics occurred rather late in the research, and it was 

impossible to return to collections to resort for these few errors. All 

i samples have been returned to the owners but the thin sections remain in 

the Department of Archaeology Ceramic Petrology Laboratory and are 

catalogued. Each site collection has been reported on in archive format 

and copies (a total of 300 pages) are in the Departmental File System. 

Several collections included in the lists above did not have any pottery 

appropriate for this thesis. Therefore, they are represented on the 

distribution maps in Chapters 4—6 as negatives, a visual technique 

developed for archaeology by Jope (1963). 

One particular site, Beckford, which is northeast of Tewkesbury, 

wa.s excavated under the organization of two different directors over a 

period of seven years. The ceramic collections are housed separately 

and only the groups recovered by W.J. Britnell (Beckford I) were 

examined in detail. Those under the aegis of J. Wills (Beckford II) 

have been considered only briefly. 

The sequence of ranking for the middle-later sites used in the 

quantitative analysis section (Chapter 8) was created by using the 

hillfort catalogue provided by Hogg (1979) with information about size 

of site in hectares, by published accounts of non-hillfort sites, by 

personal communications with excavators,and by estimation when details 

\ 
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were unavailable. These are listed in Table 3:4. The sites of 

Salmonsbury and Bagendon were not included in the site ranking scheme 

due to doubts about their actual size estimates. There is no certainty 

that the bank-and-ditch system at Salmbnsbury is middle-later iron age 

in construction (Dunning, 1931, 1976), nor how much of the area at the 

Bagendon site is truly the site. Inaccurate estimates could have 

seriously altered comparative calculations, so it was considered best 

to exclude them from this specific type of analysis. Only the 

middle-later iron age sites were used in the quantitative analysis, and 

therefore, in the site ranking scheme, since there were only very rare 

examples of distributed pottery from the earlier sites, and thus no need 

for comparison of quantities between ranked sites. 

Although the use of site ranking as an exercise in quantification 

comparisons was informative, with consistently negative results, the 

basis for this ranking ignores site typology as an important differential 

in the hierarchy of first millennium BC. site settlement patterns in this 

area. Therefore, a second technique was devised which classified the 

sites into four type categories: (1) large hillforts (3 hectares or 

more); (2) small hillforts (under 3 hectares); (3) non-hillforts (single 

^ and multiple enclosure sites); (4) late non-hillforts (sites such as 

Blackstone and Bagendon which have only very late material in their 

collections). Only four categories were created in order to provide 

enough sites in each type for statistical comparisons to be reasonably 

reliable. If more sites become available, or if functional differences 

are recognized among sites within a category (for example, if large 

multivallate hillforts prove to be very different in function from large 

univallate hillforts), then this scheme will need improving. There are 

no excavated, or known,banjo enclosures (Perry, 1969, 37; Cunliffe, 

1974, 158-161; Champion, 1979, 354) in the region. 

Section 3:4 - Quantification Methods 

The problems of quantifying pottery and other ceramics for 

distribution studies to show how much of which kinds of material were 

recovered proportionately within a site and between sites in a region 

has been discussed for over 20 years (Solheim, 1960; 

Evans, 1973; Hulthen, 1974; Orton, 1975; Hinton, 1977; Vince, 1977; 
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3iid Millett, 1979), The study has only begun to attempt the 

exploration, of how the ceramic fragments which we recover represent 

activity patterns (Schiffer, 1972, 1976; Bradley and Fulford, 1980; 

Orton, 1982). No one has considered statistically, utilizing the scope 

of simulation studies, or methodologically, through ethnoarchaeological 

studies how much ceramic material may be considered a reasonable sample 

size for various different types or levels of questions we may wish to 

ask. Some work has already begun to take the initial steps to provide 

information about the formation of the ceramic record (Foster, 1960; 

David, 1972; Deboer, 1974). 

Very recently, significant results from statistical analyses have 

indicated the most reliable method for quantifying ceramics (Orton, 

1982). Different measures of quantity were investigated: (1) the 

minimum number of vessels (Vince, 1977, 63) and the maximum number of 

vessels which are both highly subjective measures based on a knowledge 

of vessel forms, associated features, and the confidence of decision-

making; (2) estimated vessel equivalents (eves) based on the approximate 

summation of various fractions of vessels by parts of vessel, which can 

only be best employed using rims and bases; (3) sherd counts; and 

(4) sherd weights. The problems of breakage and the retrieval of 

pottery were first explored through simulation modeling and tested for 

reality correlations against large archaeological groups of material. 

The models then assessed the "performance" of the four types of 

measurement with vessel equivalents (eve) being the most unbiased 

method available. The minimum number of eves necessary to determine 

whether a collection is an adequate size for the recovery of all types 

depends upon the proportions of those types within the collection which 

will each represent 1 eve. 

"if type A forms 10 per cent of our sample, we need an 
assemblage of 10 eves to estimate with reasonable 
precision, but if it is 25 per cent we need only 4 eves 
(10 per cent of 10 = 25 per cent of 4 = 1 eve)... if a 
type is 3 per cent of the population, we need a sample 
of at least 30 eves to be reasonably (95 per cent) sure 
of detecting it at all;" (Orton, 1982, 18). 

The applicability and practicality of these newly-established techniques 

to iron age studies has not been attempted. The methods chosen for 

this thesis were based on their time and cost effectiveness, simplicity. 
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and practicality. Middle iron, age pottery (the bulk of this analysis) 

in this region is usually black and most vessels are of one type -

neckless jars of various sizes from small to medium. When confronted 

xvith several kilograms of this often friable material, or less than 

^ 500g. and frequently very few rims, it is far more efficient to simply 

count and weigh the sherds by fabric types, since forms are uniform and 

vessels often impossible to reconstruct. This overcomes any bias 

inherent in estimating vessel minimum and maximum numbers (which is in 

fact usually impossible with this type of material), and follows the 

advice previously given by Orton (1980, 167) to use your own judgement 

in the situation at hand. The rarity of very large storage jars, and 

the absence of fine ware cups (Hulthen, 1974) means that weight could 

be an appropriate simple measure since the density of these wares, 

especially Groups A and and Glee Hills pottery are so similar. The 

uniformity in vessel and in sherd size between the different fabric types 

means that sherd counts will not be influenced by the different fabrics 

under consideration. Millett (1979) demonstrated that sherd weight is 

the most useful measure for intersite comparison, and therefore, this 

is the method utilized in the subsequent analyses. 

Since these aspects are all so similar, it follows that all sherds 

from each fabric type will have an equal chance of being recovered on 

technical criteria. The only aspects which will interfere will be 

human activities - the behaviour patterns which create the archaeological 

record. Some of these activities are the patterns which this thesis 

examines. Therefore, the activities which cannot be controlled for -

no matter which system of quantifying is employed - are those of complete 

representativeness of all, or of only selected, activities using ceramics. 

The levels of excavation techniques, the types of deposits excavated, 

the presentation of data, and the interpretation of that data, force the 

ceramicist to assume, for the present at least, uniformity in the use and 

deposition of pottery and other ceramics at all sites considered. 

Fortunately, where it is possible to assess the functions of sites based 

purely on material culture remains, this does seem the case. 

The comparison of the different proportional quantities of ceramic 

material established by weight can provide information about the movements 

of these products from producers to consumers, about the production 
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methods and locations, and about the relations of the users themselves 

as a group. This can be accomplished by using regression analysis, a 

statistical technique which examines the relationship between these 

quantities and any particular aspect selected to compare them against. 

This techniques is the main statistical tool used in the analysis and 

is detailed in Chapter 8. 

Now that the discussion of quantification methods is nearing a close, 

I will have to justify counteracting the established choice of weighing 

/I as the preferred measure,for one inquiry. For the purpose of dealing 

^ with the amount of decorated versus undecorated vessels in collections, 

I chose to use minimum number of vessels as the measurement of assessment. 

This system, while recognized as quite subjective, made it possible to 

use published material of sites from the earlier period under study which 

I had not examined in detail. The determination is based on simply the 

number of rims which, based on form and fabric descriptions, appear to be 

from different vessels. Fortunately, in this region, the decoration on 

middle-later iron age pottery is confined to just below the rim edge, so 

it can be confidently determined in the majority of cases whether or not 

a vessel is decorated. For this exercise, body sherds ̂ ith decoration) 

broken off just below the rim are considered as decorated vessels. All 

of the middle-later iron age pottery I viewed and recorded for decorated 

and undecorated examples. The technique was also used for assessing 

the earlier material (pre-fifth century SC.), but few of the collections 

are large enough, at least 10 vessels, to place any strong confidence in 

this technique. The published material was considered reliable, however, 

since the overall quantity is so small from these sites that the 

publication of all pottery with forms (all rims) and decoration is the 

norm. The measurement has been used to differentiate between collections 

in an initial attempt to search for patterns in this record. 

Section 3:5 - Illustrations 

Since such a great deal of the material discussed in this thesis, 

especially the non—pottery ceramics (Chapters 5 and 6), had not been 

previously published, the published drawings of some vessels and sherds 

discussed have not been reproduced here to save time and space. It 

seemed to me that the reproduction of previously published drawings is 



46 

r, 
very appropriate for a syn.th.etic work (Cunliffe, 1974; Harding, 1974; 

Megaw and Simpson, 1979), but that it is not necessary for a thesis. 
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TABLE 3.1 MIDDLE-LATER IRON AGE SITE COLLECTIONS EXAMINED IN DETAIL 

SITE NAME 
GRID 

REFERENCE PUBLICATION LOCATION 

Astley SO 808698 Walker, 1959 Kidderminster Museum 

Badsey SP 080425 Smith, 1957 Worcester City Museum 

Bagendon SP 017062 Clifford, 1961 Cirencester Museum 

Barford-Site G SP 265605 Wardle and Brown, Warwick Museum 

1969 
Beckford I SO 980361 Britnell, 1974 Clwyd-Powys Arch. 

Trust 

Beckford II SO 980361 Wills, pers.comm. Hereford-Worcester 
County Museum 

The Berth SJ 429237 Gelling, pers.comm. P.S. Gelling 

Blackstone SO 790750 Hunt and Davenport, A. Hunt 
forthcoming 

Blaise Castle ST 560782 Rahtz and Brown, Bristol City Museum 

1959 
Braich-y-Ddinas SH 701753 Savory, 1976 National Museum of 

Wales 

Bredon Hill SO 958402 Hencken, 1938 Birmingham City Museum 

Breiddin SJ 292144 Musson, 1976 Clwyd-Powys Arch. 
Trust 

Brenig 48 SH 978568 Allen, forthcoming ? 

Broadway-Site A SP 090380 Smith, 1946 Birmingham City Museum 

Bromfield SO 483766 Stanford, S.C. Stanford 

Enclosure pers.comm. 

Bryn Ddiol SH 495847 Savory, 1976 National Museum of Bryn Ddiol 
Wales 

Burrow Hill SO 382831 Toller, pers.comn. H. Toller 

Caynham Camp SP 545750 Gelling, 1964 P.S. Gelling 

Cefn Camedd so 017900 Guilbert, 1979 National Museum of 
Wales 

Churchdown Hill SO 880189 Hurst, 1977 Gloucester City Museum 

Claydon Pike- SP 210005 Current Arch., Oxfordshire Arch. Unit 

Lechlade 1981 

Collfryn SJ 222173 Britnell, Clwyd-Powys Arch.Trust 
pers.comm. 

Hereford City Museum Credenhill so 450455 Stanford, 1970 Hereford City Museum 

Croft Ambrey SO 445668 Stanford, 1974 Hereford City Museum 

Dane's Camp- so 975380 Thomas, 1959 Birmingham City Museum 

Conderton 

Dinas-Plas Cadnant SH 552734 RCHM Anglesey National Museum of 
Wales 

Dinedor so 524364 Kenyon, 1954 Hereford City Museum 
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Egryn-Llanaber 

Ffridd Faldwyn 

Fisherwlck 

Friar St.-Droitwich. 

Frocester Court 

Gaer-Gwernyfed 
Park 

Garii Boduan 

Guiting Power 

Holt-Site D 

Ireley Farm-Hailes 

Kenchester 
Enclosure 

King'a Beeches-
Southam 

The Knolls—Oxenton 

Leckhamton 

Llanmelin 

Lydney Park 

Midsummer Hill 

Mingles Ditch-
Hard wick 

Moel Hiraddug 

Mynydd Bychan 

Pant-y-Saer 

Pen Dinas-
Aberystwyth 

Pen Dinas-Llanaber 

Boston 

Ryton-on—Dunsmore 
-Enclosure A 

SH 605206 

SO 216968 

SK 187082 

SO 898630 

SO 785028 

SO 175376 

SH 310390 

SP 089250 

SO 830625 

SP 042307 

SO 448426 

SO 970268 

SO 973313 

SO 948183 

ST 462927 

SO 616027 

SO 763372 

SP 377068 

SJ 065785 

SS 963756 

SH 495847 

SN 584804 

SH 606208 

SO 359378 

SP 371725 

Crawford, 1920 

O'Neil, 1942 

Smith, 1979 

Hunt, \m76 

Price, pers.coirac. 

Lloyd and Savory, 
1958 

Hbgg, 1962 

Saville, 1979 

Hunt, pers.comm. 

Clifford, 1945 

Rahtz and Wilmot, 
forthcoming 

Grey and Brewer, 
1906 

Powell, 1933 

Burrow, et al., 
1925; 

Champion, 1976 

Nash-Williams, 
1933 

P.J. Casey, 
pers.comm. 

Stanford, 1981 

Allen, forthcoming 

Davics, pers.comm. 

Savory, 1954. M M 

Phillips, 1934 

Forde, et al., 
1963 

Savory, 1976 

Anthony, 1958 

Bateman, 1977 

Salmonsbury SP 173208 Dunning, 1976 

National Museum of 
Wales 

National Museum of 
Wales 

Tamworth Castle Museum 

A. Hunt 

E.G. Price 

National Museum of 
Wales 

Bangor Museum 

Cheltenham Museum 

A. Hunt 

Cheltenham Museum 

Hereford-Worcester 
County Museum 

Cheltenham Museum 

Cheltenham Museum 

Cheltenham Museum; 

Southampton Univ. 

National Museum of 
Wales 

J, Casey 

Birmingham City Museum 

Oxfordshire Arch. Unit 

J. Davies 

National Museum of 
Wales 

National Museum of 
Wales 

National Museum of 
Wales 

National Museum of 
Wales 

Hereford City Museum 

Coventry City Museum 

Cheltenham Museum 
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Sharpstones—Site E SJ 496104 Jenks, 1973 E.L. Morris 

Stables Quarry- SO 972270 Grey and Brewer, Cheltenham Museum 
Cleeve Hill 1906 

Stretton-on-Fosse SP 222384 Gardiner, et al.. Warwick Museum 
1982 

Sudbrook ST 500875 Na s h-Wi H i ams, National Museum of 
1939 Wales 

Sutton Walls SO 525460 Kenyon, 1954 Hereford City Museum 

Syreford SP 028208 Saville, pers.comm. Cheltenham Museum 

Tv/yn Llechfaen so 082291 Savory, 1971 National Museum of 
Wales 

Twyn-y-Gaer so 294219 Probert, 1976 L.A. Probert 

Uley Bury ST 785985 Saville with Cheltenham Museum 
Ellison, 
forthcoming 

Upton Lane-Barnwood SO 860188 Clifford, 1934 Gloucester City Museum 

Wappeabury SP 377693 Stanley and Coventry City Museum 

Willington 
Stanley, 1960 

Willington SK 285278 Wheeler, 1979 Derby City Museum 

Ivo rc e s ter-Newd ix SO 851547 Shearer, Worcester City Museum 
Ct. unpublished 

Worcester City Museum 

Worcester-Sidbury SO 848547 Sawle, pers.comm. Hereford-Worcester 
County Museum 
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DETAIL 

SITE NAME 
GRID 

REFERENCE 
PUBLICATION 
REFERENCE 

LOCATION OF 
COLLECTION 

Beeston Castle SJ 540590 Hough, pers.comm. P. Hough 

Breiddin SJ 292144 Musson, 1976 Clwyd-Powys Trust 

Bury Walls SJ 575270 Rogerson, pers.comm. A. Rogerson 

Castle Farm-Shifnal SJ 724095 Carver, pers.comm. Birmingham Univ. 

Chastleton Camp SP 255285 Leeds, 1931 Ashmolean Museum 

Crickley Hill 
(limited) 

SO 927161 Dixon, 1976 Nottingham Univ. 

Dinorben 

Ebury Hill 

SH 

SJ 

968757 

546165 

Gardnev- and Savory, 
1964; Savory, 1971 

Stanford, pers.comm. 

Nat.Mus. of Wales 

S.C. Stanford 

Meon Hill 

Old Oswestry 

SP 

SJ 

177454 

295310 

Marshall, 1978 

Varley, 1948 

Warwick & Cheltenham 
Museums 

Nat.Mus. of Wales 

Rhuddlan SJ 030786 Miles, pers.comm. Univ. of Southampton 

Sharpstones-Site A SJ 505108 Jenks, 1965 E.L. Morris 

Shenberrow Hill 
Camp 

SP 080334 Fell, 1961 Gloucester Museum 

Willington 

The Wrekin 

SK 285278 Wheeler, 1979 

SJ 630083 Stanford, 
forthcoming. 
ULenyon , 

Derby City Museum 

Shropshire County 
Museum 

TABLE 3.3 EARLY FIRST MILLENNIUM BC. SITE COLLECTIONS EXAMINED BY 
PUBLICATION ONLY" 

GRID 
SITE NAME REFERENCE 

Badsey SP 080425 

Ball Cross Farm SK 228691 

Bromfield Cemetery SO 482766 

Castell Odo SH 187284 

Dinas Powys ST 148722 

Dinorben SH 968757 

Harborough Rocks SK 240545 

Mam Tor SK 125835 

Mbel-y-Gaer SJ 211690 

Ryton-on-Dunsmore SP 371725 

PUBLICATION LOCATION 

Smith, 1957 

Stanley, 1954 

Stanford, 1982 

Alcock, 1960 

Alcock, 1963 

Guilbert, 1978, 
1980 

Ward, 1889 

Coombs & Thompson, 
1979 

Guilbert, 1975; 
1976; in p>"«p. 

Bateman, 1977 

Worcester City Museum 
? 

Shropshire County Mus. 

Nat.Mus. of Wales 

Nat.Mus. of Wales 

Nat.Mus. of Wales 

1 

1 

Nat.Mus. of Wales 

Coventry Museum 
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TABLE 3.4 RANKING OF MIDDLE-LATER IRON AGE SITES 

. HECTARES SITE : 

Breiddin 28.0 1 

Credenhill 20.0 2 

Uley Bury 15.0 3 

Sutton Walls 11.5 4 

Midsummer Hill 7.0 5 

Bredon Hill 7.1-3.5 6 

The Berth 4.2 7 

Dinedor 3.9 8 

Croft Ambrey 4.0-2.2 9 

Caynham Camp 3.2-1.8 10 

Claydon Pike-Lechlade 2.5 (in 1980) 11 

Blaise Castle 2.4 12 

Twyn-y-Gaer 1.9-0.5 13 

The Knolls-Oxenton 1.6 14 

Beckford I 1.6 14 

Dane's Camp-Conderton 1.2-0.8 15 

Blackstone c.1.2 16 

Fisherwick c.1.2 16 

King's Beeches-Southam 1.2 17 

Ireley Farm-Hailes 0.7 18 

Kenchester Enclosure c.0.2 18 

Broadway-Site A 0.15 19 

Friar St.-Droitwich 0.15 19 

Guiting Power 0.15 19 

Mingies Ditch-Hardwick 0.10 20 

Bromfield Enclosure 0.10 20 
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CHAPTER 4 THE DATA; POTTERY 

Section 4:1 Introduction 

The differences and similarities amongst the iron age pottery from 

this study area are examined in this chapter from several aspects: 

fabrics, forms, firing, decoration, distribution, and chronology. The 

aim of this study is to document the ceramic history of this period from 

about the eleventh-first centuries B.C., and to demonstrate any major or 

minor changes in pottery production and distribution. These points 

could provide patterns of information useful in the interpretation of 

changes in the organization of iron age society. The latter will be 

dealt with in Chapters 7-9, but the basic data is presented here. 

Section 4:2 Terms for Dating 

The time has come to define the use of such terms as later bronze age, 

earlier iron age, and middle-to-later iron age as they will be employed in 

this thesis. These categories will be discussed as they have been known 

and defined for use elsewhere in Britain, and how they will be utilized 

for this regional study. The greater complications have arisen with the 

identification and dating of later bronze age wares over all of Britain, 

and their separation in time and space from Deverel-Rimbury pottery and 

from earlier iron age pottery. This study area, from the Cotswolds 

throughout the Severn Basin and the northern Welsh Marches, is no 

exception since it has specific traditions which appear unique to it at 

present. 

Within the last decade, second and first millennium pottery has been 

reassessed as a result of the rethinking of British bronze age 

chronologies which began in the 1950s and 1960s. Much of this 

reassessment is the result of a massive increase in the amount of 

domestic pottery recovered from excavations of hilltop sites and 

low-lying settlement sites in many parts of Britain, in association with 

radiocarbon dated deposits of the mid-second to mid-first millennium BC. 

This evidence has dispelled the notion that "over much of the British 

Isles there are no settlements, burials, defended sites, pottery or 

other non-metallic cultural material which can safely be assigned to the 

Middle or Later Bronze Age" (Burgess, 1969, 29) with the exceptions of 

Deverel-Rimbury and Flat-rim ware collections. 

Sites in lowland Britain which have helped to generate this new 
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look include Rams Hill in Berkshire (Bradley and Ellison, 1975), Cadbury 

Castle in Somerset (Alcock, 1980), Ashville Trading Estate at Abingdon 

(Parrington, 1978), Aldermaston Wharf and Knights Farm at Burghfield 

(Bradley, et al., 1980), Fetters Sport Field and Runnymede Bridge at 

Egham (Longley and Needham, 1979; Needham and Longley, 1980), Mucking 

South Rings (Jones and Bond, 1980), South Lodge Camp (Barrett, et al., 

1978), Simons Ground, Knighton Heath, and Itford Hill, Sussex (Holden, 

1972). Information from these sites has been employed by Barrett to 

reinterpret both the Deverel-Rimbury and the "post-Deverel-Rimbury" 

phenomena (1973; 1975; 1976; 1978; 1979; and 1980). 

The Deverel-Rimbury tradition consists of small tubs, Bucket, Barrel, 

and Globular urns ranging up to 40,000cm^ with rare larger examples. 

Some Bucket urns are decorated with finger impressions, lugs, and applied 

bands, and all are made in coarse fabrics with the larger ones thick-

walled and more coarsely tempered. Surface finish is limited to a slip 

or slurry. These vessels are the most common examples found in domestic 

assemblages (Barrett, 1980, 298). Although Globular urns can be found 

in the same size range as the Bucket urns, they are frequently finer in 

fabric and "embody a higher degree of productive investment with the use 

of complex decorative motifs" (Barrett, 1980, 300), as well as highly 

burnished surfaces. The Barrel urns are few in number and limited to a 

western zone of distribution from the Stour/Avon valley across Cranborne 

Chase up to the Salisbury Plain. This regionally specific type has a 

vesicular fabric and plastic (applied clay) decoration in the form of 

ribs and bands. 

The dating evidence for this distinctive complex of material found 

both in cremation cemeteries and on settlement sites has been reassembled 

awid presented by Barrett (1976). The early dating evidence comes from 

South Lodge Camp where a Barrel urn and Class I razor were recovered from 

a ditch and found stratified below Taunton phase metalwork of the later 

middle bronze age, which ends at about 1200BC. This association suggests 

an early bronze age date for the Barrel urn (Barrett, 1976, 291). Other 

early radiocarbon dates have been recovered from Knighton Heath, Worgret 

barrow at A m e (Wainwright, 1966), and Wilsford Shaft in Wiltshire 

(Ashbee, 1966). Later dates have been recorded from settlement occupation 

at Itford Hill, Shearplace Hill, and Chalton in Hampshire (Cunliffe, 1970), 

Together these place the range of dates for the majority of Deverel-

Rimbury material from 1700-1000bc., or from the latter part of the early 

bronze age through the middle bronze age (Barrett, 1976, Fig.17). 
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Later examples do exist and their reliability had been in question from 

lack of detailed publication (Barrett, 1976, 291-3), until more recently. 

The six radiocarbon dates from Handley Barrow 24 and the two from Barrow 

Pleck, all dated from cremations with Deverel-Rimbury urns, are a 

consistent series within the first millennium be. which 

"probably belong to the end of the Deverel-Rimbury 
continuum and can be compared with the more scattered 
series from the cemeteries at Simons Ground in the lower 
Stour Valley (Radiocarbon, 18, 28). They emphasize, too, 
the contrast between southern Wessex and the Thames 
Valley, where Deverel-Rimbury pottery was replaced by a 
series of new ceramic forms from about lOOObc. onwards 
(Barrett, 1980), A similar time lag may apply to bronze 
styles, since there is a small piece of Taunton phase 
metalwork from Handley Barrow 24. Despite the reorganization 
of the landscape, this region became rather a backwater 
after the end of the Wessex grave series, and the Thames 
and its hinterland assumed a more prominent position in 
Bronze Age archaeology" (Barrett, et al., 1981, 232). 

Even though the concept of a Deverel-Rimbury tradition of bronze 

age cremation cemeteries and settlement occupation has long been recognized, 

regional differentiations have also been fully appreciated by many 

(ApSimon, 1962; Burgess, 1974; Calkin, 1962) as a "complex of material" 

(Barrett, 1976, 289). Calkin (1962) demonstrated distinctions between 

Globular urns found in central Wessex versus Dorset, while Ellison 

(1980a) continued this tradition by defining a third type for the 

Stour/Avon valley. Regional complexities are further emphasized by the 

recognition of both limited and extended zones of stylistic distributions 

amongst Bucket urns, but clearly defined regional groupings only for the 

finer Globular wares (Ellison, 1980b). Similar traditions, more or less 

closely related to Deverel-Rimbury and apparently contemporary, are known 

other regions though less well documented. The presence of such a 

tradition would be expected to exist in the study area if cremation 

cemeteries and settlements belonging to the date range of c.1500-1000bc. 

were located. The vessels would be expected to appear in bucket, 

barrel, and globular forms but distinct assemblage attributes particular 

to this region alone may be predicted to occur as well. 

The use of the term "post-Deverel-Rimbury" for a body of ceramic 

types is appropriate in areas where a Deverel-Rimbury tradition is known 

to exist dating to the second millennium be. If this situation does 

occur, then a post-Deverel-Rimbury tradition frequently follows with 

first a "plain assemblage" and subsequently with a "decorated assemblage" 

(Barrett, 1979; 1980). This very simple succession once again is 
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influenced by regional differences in the overall tradition. 

The "plain assemblages" are characterized by pottery types which are 

large, thin-walled vessels, usually decorated, that are seen 

by Barrett to be "both a development of, and a departure from the 

preceding urn tradition" (1976, 294). Several innovations occur with 

this plain assemblage complex Including the appearance of bowls and 

surface smearing finishes. Finger-tip decoration still exists in the 

tradition. Regional variants are also part of this new plain assemblage 

custom as indicated in the Itford Hill collection (Ellison in Holden, 

1972, 111). In Sussex and elsewhere, a chronological change from 

Deverel-Rimbury to post-Deverel-Rimbury is less clearcut than in Wessex. 

decorated assemblages are just that - an increase in the use of 

decoration on the same vessel forms such as jars and bowls. The coarser 

wares have finger-tip decorations and the finer wares have incised and 

stamped designs (Barrett, 1979). 

A classification sdheme for the plain and decorated assemblages of 

post-Deverel-Rimbury pottery found in lowland Britain has been presented 

by Barrett (1980, 302-3; Figs. 5 and 6). It is important to remember 

at this point in the discussion that this classification scheme has been 

defused to incorporate all of those collections "which are accepted as 

dating either to the very end of the Bronze Age or to the early decades 

of the Iron Age", from about the end of the second millennium to the 

early first millennium BC.(Barrett, 1980, 302 and 306). The commonest 

vessels are Class I jars in coarse fabrics with limited surface finishing. 

These vessels can be decorated in rare instances with applied cordon and 

more often with finger impressions, elements which originated in the 

Deverel-Rimbury complex. These jars are characterized mainly by their 

simple sloping shoulders and vertical rims (Barrett, 1979, 230; 1980, 

Fig.5: 1, 4, 5, 9, 14, and 15) but also by hooked rim jars or rounded 

shoulder jars (Barrett, 1980, 306-7). Plastic ornamentation still 

exists in the repertoire but only rarely does it appear. Where larger 

collections art available for study, a greater percentage of smaller 

vessels is apparent than had been found in the Deverel-Rimbury Bucket 

urn range which Class I jars replaced. These jars are thought to have 

performed may domestic functions (Barrett, 1980, 303), but technological 

studies have not been conducted on this class of material to confirm the 

assumption. 

Class II jars are always much finer in fabric, and bear surface 
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burnishing. Complex incised or stamped motif decorations are frequently 

found on these vessels. The size range of these vessels is great but 

their occurrence is limited (Barrett, 1980, Fig.4). They are believed 

to have replaced the Globular urn of the previous tradition. 

Bowls are one of the significant new components which characterize 

the post-Deverel-Rimbury complex. They are small in volume and tend to 

be part of the finer fabric range but are not exclusive to this since 

some do appear in coarser fabrics. The finer range with a "higher 

productive investment" of surface effects including haematite-rich slips, 

burnishing, and incised decoration are called Class IV bowls, while the 

coarser bowls with less surface treatment are Class III. Barrett has 

demonstrated that these classes have different frequencies with the 

Class IV examples being much more common in parts of lowland Britain 

(1980, Fig.4). 

Cups represent the smallest and rarest containers found in these 

assemblages. They are known in both coarse and fine fabrics and are 

called Class V (Barrett, 1980, 303). 

Thus it is possible to examine the ceramics of this seven hundred 

year period of activity as variations on a general post-Deverel-Rimbury 

tradition with plain and decorated assemblages appearing in different 

places and at different times. The occurrence of smaller vessels, and 

particularly bowls, distinguishes the complex from earlier traditions. 

The absence, presence, and quantity of decoration further differentiate 

this new tradition into the "plain" and "decorated" sub-groups. This 

distinction can be chronological or spatial as has been described in 

detail for the areas of the Thames Valley, Wessex, Sussex and the 

south-east coast, and East Anglia (Barrett, 1980, 306-313). Such 

regional diversity is also characteristic of the Severn-Avon Basin and 

northern Welsh Marches area as will be discussed below (Section 4:3). 

The trend in the middle and lower Thames valley and estuary, from the 

end of the secodd millennium through to the ninth century BC., is for 

plain assemblages to become rather more decorated. Interestingly, 

although there are similarities between sites discussed in detail, each 

site collection has attributes unique to it such as specific vessel forms 

and exclusive correlations of motifs on different vessel classes (Barrett, 

1980, 307). The differences and similarities between sites with broadly 

parallel radiocarbon dates appear to be only proportional and not 

divisive. After the ninth century BC., Class I jars are more frequently 
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found in decorated versions with finger impressions on the rim and 

shoulder zones. This sequence is thought to continue down to the sixth 

or fifth century BC. with the appearance of pedestal bases on some 

Class IV bowls in the Thames valley (Barrett, 1980, 308-9). The upper 

Thames valley which is the subregion closest to the southern part of the 

Severn-Avon Basin should be mentioned specifically at this juncture. 

Ashville produced one radiocarbon date for undecorated T-rim Class I jars 

and tripartite Class IV bowls of 520^70bc. (sixth century BC.) (DeRoche 

in Parrington, 1978, 49). These forms are likely to be a localized 

development, while further down river, decorated jars and bowls appear 

by 740_a0bc. (HAR-1011) and 60ol80bc. (HAR-1012) at Knights Farm Subsite I 

(Bradley, et al., 1980, 270), distinctly after the use of plain wares on 

that site, a sequence repeated at Rams Hill (Barrett, 1975). 

The more straightforward demonstration and acceptance of a post-Deverel-

Rimbury tradition in the Thames valley is not possible in Wessex. 

Deverel-Rimbury and plain assemblages have been shown to be broadly 

contemporary since the former could be accepted there just into the first 

millennium BC. from evidence at Simons Ground,Buderop Down (Gingell, 

1980), Eldon's Seat (Cunliffe and Phillipson, 1968), and Cadbury Caltle 

(Alcock, 1980). A gap in both settlement and ceramic data seems to 

exist between this material combination and the very decorated wares of 

All Cannings Cross (Cunnington, 1923) and Kimmeridge II (Cunliffe and 

Phillipson, 1968). At the former, finger Impression decoration is 

common on Class I jars while incised and stamped motifs occur on Class II 

forms but plastic application is minimal. The incised and haematite-

coated Class IV bowls are frequently depicted elsewhere (Cunliffe, 1974, 

A2, A6; Harding, 1974, Fig.41). The appearance of these distinctive 

wares is not likely to occur after the sixth and fifth centuries be. 

(Barrett, 1980, 310). 

Deverel-Rimbury material and plain and decorated assemblages of 

post-Deverel-Rimbury tradition are known from the south-east coast and 

Sussex area, but supportive absolute dating is not. It is only possible 

to compare the usual range of material classes and to suggest that the 

decorated Class I jars were current by the eighth century BC., with only 

limited evidence for plain assemblages before this. More reliable 

associations of metalwork or radiocarbon-dated deposits are needed before 

a regional chronology can be established, which is true also of eastern 

England (Barrett, 1980, 311-312). 
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Therefore, to summarize this ceramic development in the later bronze 

age-earlier iron age phase, both the sizes and types of vessels are of 

importance as well as the emphasis on decoration and surface finishes. 

The use of smaller jars and the appearance of bowls are characteristic 

of the whole phase, while an increase in the proportion of decorated to 

undecorated vessels is generally a later trend in many regions. Two 

types of pottery, Class II finer jars and Class IV finer bowls, receive 

special decorative treatment with the use of inlay with geometric designs 

on the former and burnished haematite-rich slips with incised lines on 

the latter. This treatment represents a considerable increase in manual 

labour investment on these forms in the later phases of this period. 

Regional developments within this overall general pattern are the norm. 

The middle iron age is best characterized as the "saucepan pot 

continuum" with other round-bodied forms and neckless jars in particular 

regions (Hawkes, 1959; Harding, 1972, 97-116, Plates 59-68; 1974, 189-200, 

Figs. 66-69, Alcock, 1972, 131-3; Cunliffe, 1974, 42-44, Figs.A: 14-18). 

These diverge considerably from the evolutionary sequence of the previous 

seven hundred years. The forms can be undecorated, or decorated with a 

bewildering array of stamped and incised motifs forming curvilinear and 

geometric designs. Large, often plain but occasionally decorated, storage 

jars can occur in these assemblages. With the use of distinctively later 

bronze age and earlier iron age pottery types ending by the fifth century 

BC,, it is likely that the middle iron age period ceramics come into use 

during the end of the fifth or beginning of the fourth century BC. and 

continued up to the first century BC. if not later. Regional 

developments are often quite marked with "style zone" boundaries readily 

identified (Cunliffe, 1974, Fig,3:5) but poorly demarcated in some areas. 

Some of these developments however are difficult to differentiate as 

clearly from the former traditions, such as in the northern and central 

Midlands area (Challis and Harding, 1975; Cunliffe, 1974, Figs.A; 23-4, 

5, 7-10; A;24; and A:20-2: Kenyon, 1950, Figs.3-5, 9, 11-13). 

The later pre-Roman iron age pottery is recognized as handmade wares 

that carry on many middle iron age traditions with some regional changes 

(Wainwright, 1979, Figs.60-67), and the appearance of wheelthrown wares 

which imitate continental forms (Dunning, 1976, Figs.16-19; Clifford, 

1961; Cunliffe, 1974, A25-A26, A28-A30; Harding, 1974, Fig.75; and 

Challis and Harding, 1975, Figs. 18-19). The amount of highly decorated 

material decreases in many regions, especially in eastern England, but 

increases in other areas. Some areas adopt the technological change 
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of wheelthrown manufacture, but others do not. Often it is difficult 

to determine which ceramic assemblages are pre—Roman, and which are not 

(Swan, 1975; Champion in Megaw and Simpson, 1980, 430). This hornets' 

nest is not touched upon in this thesis. 

The use of these terms for a discussion of Cotswold, west Midland and 

north Wales pottery can provide a framework for comparison, and a broad 

reference of regional development elsewhere. This chapter will explore 

the various forms, styles, and dating of pottery outside southern Britain, 

but it will also focus on attributes rarely discussed by other writers, 

such as fabric origins and pottery distribution, from the later bronze 

age through the later iron age. 

Section 4:3 % e Middle Bronze Age to Earlier Iron Age Pottery Traditions 
in Western Britain 

This region was witness to a change in ceramic history from the early 

and middle bronze age Deverel-Rimbury tradition to the later bronze age-

earlier iron age, or post-Deverel-Rimbury tradition. The former was 

represented by cemetery data and a single settlement site, while the 

latter are isolated finds and hillfort settlement collections. Very 

distinctive plain assemblages are easily identified in the region which 

have supportive later bronze age radiocarbon dates while other sites 

have produced collections of pottery with distinctive attributes which 

clearly represent regional developments. 

There are at least twenty-five settlement or find spots and two 

cemeteries which belong to these periods (Fig. 4:1). 

Middle Bronze Age Pottery 

Two Deverel-Rimbury cemeteries have been excavated in this study 

region (Fig.4:1). The Bromfield cemetery found near Ludlow in south 

Shropshire had three radiocarbon dates stretching from the earliest part 

of this tradition (1556± 178bc. and SScZjlbc.) to the latest (762l70bc.) 

(Stanford, 1982). The typical Deverel-Rimbury Barrel and Bucket urn 

forms were found with the first two dates (Stanford, 1980, Fig.12; 1982) 

while the barrel-shaped vessel with a bevelled rim (P18) found in the 

pit (F.56) with the youngest date could easily be part of a post-Deverel-

Rimbury plain assemblage (Barrett, 1980, Fig.5: 6 and 7), which this 

absolute date supports. The vessel is undecorated but exhibits the 

surface smearing effect identified as characteristic of some later 

bronze age pottery. It is made of a very coarse fabric containing 
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Fig. 4:1 - MIDDLE BRONZE AGE TO EARLIER IRON AGE SITES 

1.) Badsey 

2.) Ball Cross Farm 

3.) Beckford I 

4.) Beeston Castle 

5.) Blaise Castle 

6.) Breiddin 

7.) Bromfield Cemetery 

8.) Bury Walls 

9.) Chastleton 

10.) Crickley Hill 

11.) Dinorben 

12.) Harborough Rocks 

13.) King's Beeches 

14.) The Knolls-Oxenton 

15.) Leckhampton 

16.) Mam Tor 

17.) Meon Hill 

18.) Midsummer Hill 

19.) Moel-y-Gaer 

20.) Old Oswestry 

21.) Rhuddlan 

22.) Ryton—on—Dunsmore 

23.) Sharpstones Hill-Site A 

24.) Shenberrow Hill Camp 

25.) Twyn-y-Gaer 

26.) Uley Bury 

27.) The Wrekin 

28.) Willington 

29.) Castell Odo 

30.) Dinas Powys 
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A = ASSEMBLAGE WITH 
DECORATED COMPONENT 

i f ASSEMBLAGE WITH 
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Fig.4.1 
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pieces of Clee Hills dolerite, a local rock (Gelling and Peacock, 1969; 

Stanford, 1982). The Deverel-Rimbury style vessels are decorated with 

applied cordons, slashed grooves, and applied lugs. 

Another Deverel-Rimbury cremation cemetery, excavated at Ryton-on-

Dunsmore in Warwickshire (Fig.4.1), produced eleven vessels of Bucket urn 

type (Longworth in Bateman, 1977, 16-18). There are only tenth to 

eighth century be. dates from this site (2701—41BP/Birm 26; 2870 106BP./ 

Birm 228) which suggests a slightly shorter use for this cemetery than 

for Bromfield. These Bucket urns are of three subtypes (Bateman, 1977, 

Figs. 6 and 7): large and medium-sized urns with slashed or finger-tipped 

decoration on an applied shoulder cordon and finger-tipping on the rim 

edge; medium-sized and small vessels without cordons but with the tipping 

either on the rim or below the rim on the upper half of the body, or both; 

and one small vessel with finger-nail impressions on the rim and a row of 

knobs three centimetres below the rim. The high proportion of decorated 

jars especially Bucket urns, favors a Deverel-Rimbury tradition which is 

supported by the dating evidence of about the thirteenth to ninth 

centuries BC. Detailed petrological analysis of seven of these eleven 

vessels has indicated that they could have been made locally (Ellison in 

Bateman, 1977, 19-20). 

The collection of prehistoric pottery found during excavations in 

1969 and 1970 at Rhuddlan (H. Miles, unpublished) was examined as an 

unstratified group for the purposes of this thesis. This is the only 

group of Deverel-Rimbury settlement pottery in the region. It consists 

of several Barrel urns, three of which are decorated with applied cordons 

(Fig. 4.2 ). Two of these are slashed with angled incised lines. 

Other Bucket urns have slashed exterior rim edges (Fig.4.5 while 

several of the remaining vessels were pierced through with suspension 

holes before firing (Fig,4.2. ). Many of the vessels have partially 

drilled holes attempted after firing. One Barrel urn has both a slashed 

zone and holes beneath the rim edge (Fig.4.2 ). Many of the vessels, 

with and without holes, are sooted and encrusted from use as cooking 

pots, regardless of their decoration. These vessels were examined 

petrologically by E.J. Piksma (pers.comm.). All of the jars are very 

coarsely-tempered with angular pieces of igneous and/or sedimentary rocks 

of northern glacial drift origin, a deposit of which was also recovered 

during excavation and analyzed. These vessels were likely to have been 

made from this clay and inclusions, or similar deposits near the site in 

the ClxTyd valley (Smith and George, 1971). These vessels are similar 
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in both form and decoration to those found in the Bromfield cemetery 

collection with barrel-shaped urns, applied cordons, and slashed decoration. 

These three Deverel-Rimbury collections, each of local production, 

provide the background for the next discussion. 

Later Bronze Age-Earlier Iron Age 

The discussion of post-Deverel-Rirabury pottery will be divided into 

three intra-regional parts; the Cotswold zone, the western middle zone 

from the Severn to Ely rivers, and the northern zone — for convenience 

only. Three main attributes about the pottery will be emphasized: 

fabric sources, vessel types, and surface finishes including finger 

smearing, applied decoration, and surface colouring. The use of the term 

"plain assemblage" will include all those sites which have less than 15% 

decorated vessels. Assemblages with a decorated component include sites 

where 15% or more of the vessels have finger-tip, incised,stamped or 

plastic decoration. Those assemblages with a coloured component can 

have either fine ware (Class IV) haematite-coated bowls, or finer 

(Class II) jars and coarser (Class I) jars with an iron-rich thick coating 

or slip on the exterior. Holes, pierced in vessels, are not considered 

to be decorative in this study, but functional. 

The North 

The Mam Tor hillfort excavation produced a large, plain assemblage 

collection with a fine ware (Class II jar) coloured component (Coombs, 

1976; Coombs and Thompson, 1979, Figs. 16-27; Challis and Harding, 1975, 

Figs. 1 and 2). Pottery recovered from Platforms 1 and 3 consisted of 

vertical rim jars, bowls with lips, smooth-shoulder jars, globular jars 

(two decorated with finger-pinching), and a barrel-shaped jar. The 

Platform 3 collection has a single radiocarbon date 1130^115bc. (Birm 

192) but the excavators suggest that this is quite at variance with the 

archaeological evidence which favors an early first millennium date 

(Coombs and Thompson, 1979, 45). The extremely limited discussion of 

fabric and temper provides the evidence that large grits, often referred 

to as sandstone, and other sandy fabrics were present, but information 

about the sources of these inclusions is unavailable. The sandstones 

could be from the local Millstone Grit deposits found in the Mam Tor 

vicinity (Edwards and Trotter, 1954, 32-41). Barrett (in Coombs and 

Thompson, 1979, 45-7) emphasizes the technical points of finger moulding 
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below the rim or on the shoulder, and rough toling or smearing, which 

are typical of later bronze age pottery elsewhere, as characteristic 

also of this collection. Deposits from Platform 2 contained a small 

collection including one finger-pinched motif on the shoulder zone of a 

globular vessel, and one sharply shouldered jar neither of which are 

typical of the later bronze age or earlier iron age collections from 

lowland Britain. This feature produced a radiocarbon date of 

118oil32bc. (Birm 202) (Coombs and Thompson, 1979, 44). Platform 4 had 

a finer Class II vessel with a hard fabric and applied "horseshoe-shaped 

decoration on the upper vessel area which is unparalleled and considered 

to be part of the finer wares of the end of the later bronze age 

tradition (Barrett in Coombs and Thompson, 1979, 46-7). A convex-sided 

jar with a plain hooked-over rim was found with the large Platform 3 

collection and is paralleled at Rams Hill in Wiltshire (Barrett, 1975, 

103). All of the vessels are irregularly fired. The bevelled rims 

found on many vessels in this site assemblage are also seen as post-

Deverel-Rimbury based on observations by Challis and Harding (1975, 35). 

Slips or slurried coating is present on some of these vessels, and the 

Glass II horseshoe-decorated jar was described as having a red burnished 

coating on the exterior (Coombs, 1976, 149; Coombs and Thompson, 1979, 

33, Fig.23:1). The Mam Tor collection is a very distinctive group of 

Class I and II jars, with Class III bowls, and a small number of 

decorated examples. These decorations are both die common post-Deverel-

Rimbury finger-tipping or the unusual finger-pinching on an unusual 

globular jar and applied horseshoe-shaped clay pieces on a Class II jar. 

The appearance of a thick iron-rich coating on this large jar is equally 

unusual. It is uncertain whether this pottery collection represents 

a short or long span of human activity at the site, but the vessel forms 

and decorations place it within a post-Deverel-Rimbury tradition. How 

long this tradition lasted in the Peak District and in the northern 

Welsh Marches is uncertain due to the absence of pottery directly dated 

by radiocarbon techniques. 

A similar plain assemblage phenomenon is noted for the pottery from 

Ball Cross Farm hillfort excavation (Stanley, 1954). This is a small 

hillfort located south of Mam Tor outside Bakewell in Derbyshire 

(Fig.4.1). Excavations across the ramparts and into the interior of 

the fort revealed traces of possible house structures of paved areas 

and walls, with pottery and other occupational debris. The pottery 

consists of about 120 sherds, including one bowl rim decorated with 
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incised slashes on the upper rim edge. The excavator says that the 

pottery "body appears to be of local clay and contains many impurities, 

small chippings, and Is in most cases badly consolidated. The colour 

vanes from light yellow brown to red and dark brown. Many of the 

pieces are blackened on the inside" (Stanley, 1954, 94), The vessel 

forms are barrel-shaped Class I jars with bevel-edged rims, Class III 

and IV bowls with lips, incurved smooth barrel jars (one with a hole for 

suspension identical in form to one from Mam Tor), and a Class I jar 

with an everted rim (Stanley, 1954, Fig.3; Challis and Harding, 1976, 

Fig.3:1-10). Two fabric descriptions are provided for the assemblage: 

large grits in coarse fabrics for seven illustrated jars, and a single 

thin-walled bowl made from a very sandy fabric. One vessel was sooted. 

The presence of saddle querns in the hillfort ditch, the absence of 

middle iron age scored or plain wares common in this area (Kenyon, 1950; 

Challis and Harding, 1976, 74-83, Figs.79-80) or wheelthrown wares, as ' 

well as the vessel types present,all suggest that this assemblage 

represents post-Deverel-Rimbury, and pre-middle iron age, occupation. 

The third site in the Peak District where later bronze age-earlier 

iron age pottery has been recovered in Harborough Rocks (Ward, 1890). 

This site may well be an open settlement, located near Brassington in 

Derbyshire (Challis and Harding, 1975, part II), since there are no 

earthworks in the vicinity of the "decomposed refuse" below a terrace 

and grassy slope (Ward, 1890, 109-110). The excavator states that 

45-50 vessels were recovered with the majority being made with a very 

coarse fabric which was probably locally derived from clays in the 

vicinity worked for fire-bricks (Ward, 1890, 1 1 1 ) . The vessels are 

Class I shouldered jars, a moderate proportion of which (c.15%) are 

decorated with finger-tip and finger-anil impressions (Ward, 1890, 

Figs.3, 5-7, and 8; Challis and Harding, 1976, Fig.4:2-4). None of 

these vessels have the Mam Tor horseshoe or pinched decoration, and 

red-coating is not mentioned in the report. The quantity of decorated 

material makes this an example of a decorated component assemblage, and 

type of decoration and vessel 6rms suggest that the occupation deposit 

is post-Deverel-Rimbury. 

South of the Peak District between Derby and the River Trent, 

excavations In advance of gravel quarrying at Willington located a later 

bronze age-earlier iron age settlement dated to the eighth or seventh 

century BC.(Wheeler, 1979, 78). This site included a round hut, pits, 

hearths and a boundary ditch. The Assemblage 1 early vessels are 
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divided into four types in the report: large straight-sided jars with 

thickened collars, shouldered jars with some finger-tipping, finer 

burnished jars with flaring rims and globular bodies and barrel-shaped 

jars (Elsdon, in "̂/heeler, 1979, 162—171). Of the twenty-seven 

Assemblage 1 vessels illustrated, only 11% are decorated with finger-

tipping on shoulder or rim edges (Wheeler, 1979, Figs. 68-69). 

One site which appears to be a plain assemblage example of later 

bronze age-earlier iron age date is now in the course of excavation at 

Bees ton Castle in Cheshire (Fig.4.1), This is a known medieval castle 

which concealed an unknown prehistoric hilltop occupation complex 

(e.g. Forde-Johnson, 1962). Only limited evidence of defensive 

structures in the form of a ditch, containing two prehistoric rim sherds, 

and a disturbed bank have been located. An unsealed series of features, 

and layers of occupational debris including charcoal, crucibles, moulds, 

a bronze socketed axe, an iron knife, pottery and other ceramic material 

in an area with postholes, have been excavated (Hough, pers.comm.). 

Three radiocarbon dates were recorded. The earliest is from below the 

disturbed bank - 2860—60bp. (910bc.). One is from a separate posthole 

with charcoal dated to 261ol90bp. (660bc.), and the latest is from a 

third posthole with charcoal that registers 2280^0bp. (330bc.). The 

earliest two dates and the bronze socketed axe fit within the later 

bronze age date range, and the pottery forms from the first season of 

prehistoric excavation (Fig.4.3) are similar in many ways to those from 

the Mam Tor and Ball Cross Farm sites. The last date of the fourth 

century be. belongs to the range traditionally considered as towards the 

end of the earlier iron age (eighth to fifth century BC. Barrett, 1979). 

Only one out of twenty-five rim sherds is decorated (finger-tip impression 

on the shoulder). One vessel has a sharp shoulder like the example from 

Mam Tor (Coombs, 1976, Fig.6.5). The majority of vessels are smooth-

shoulder jars (Class I and II), barrel-shaped jars with plain vertical 

rims or beveled rims (Class I), or lipped bowls (Class III). The 

Class I and Class III vessels are made from heavily-tempered coarse 

fabrics, but the few Class II jars are made from a finer fabric with very 

small pieces of crushed rock and quartz sand (Fig.4.3). Two rim sherds 

from a Class I coarse jar have a thick, iron-rich coating on the external 

surface (Fig.4.3). All of the fabrics have been analyzed and proved to 

be of local glacial drift origin. The clays are boulder clay types and 

the inclusions are crushed pieces of northern drift igneous and sedimentary 
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rock erratics. Information about the phasing of these vessels within 

the 600 years of possible site activity is not yet available. However, 

this plain assemblage collection is recognizable as being of post-Deverel-

Rimbury tradition and the absolute dates from the tenth to fourth 

centuries be. support this evidence. 

Two multivallate hillforts were excavated in this northern area, 

but the pottery recovered is now lost, or unavailable. The sites are 

Maiden Castle-Bickerton hillfort and Castle-Ditches-Eddisbury hillfort 

in Cheshire (Varley, 1935; 1936; 1948; 1950; 1952; and 1964). Both sites 

produced pottery (Varley, 1964, Fig.38:3 and 4) including a rim from a 

smooth-shoulder jar with finger-tip or nail impressions from Eddisbury 

and an undecorated rim from a more sharply shouldered jar (Fig.4.4a and 

b). Details about the other Eddisbury pottery are confined to the 

printed word. An original palisade defense with posts and pits (no 

ceramic material mentioned) was followed by a small univallate enclosure 

consisting of an inner rampart of earth and stone with a narrow deep 

ditch, and a limited outer shallow ditch and rampart with simple entrance. 

One sherd of pot was "found in an ash-scatter on the cobbled walk behind 

the original rampart ... This sherd, executed in a plain, vesicular 

grey—buff fabric, came from a round, high shouldered cooking pot ..." 

(Varley, 1952, 53). This vessel sounds remarkably similar to the 

description of an early phase vessel from Rams Hill (Barrett, 1975, 

Fig.3.5.14; 102). Event 5 at Eddisbury is evidenced by a series of huts 

with stone kerbs built over this ruined inner rampart and associated with 

"a thick deposit of carbon, burnt bones, daub with stick 
impressions, iron slag and masses of an exceedingly crude, 
thick pottery, stiffened with quartz grits the size of peas, 
some of it bearing thumb-nail impressions round the rim, 
and others with thumb-point impressions on the shoulder. 
Nothing in their material possessions, which were 
unbelievably crude, though plentiful, is strictly datable, 
and yet, curiously enough, the pottery has close parallels 
elsewhere, notably at Old Oswestry, where it is likewise 
found in crude round huts built over ruined ramparts, and 
at Pant—y—Saer, Anglesey, and the Breiddin, again in an 
occupation over a ruined hillfort rampart." (Varley, 1952, 578). 

Therefore, the limited evidence presented here suggests that at least 

some activity of later bronze age-earlier iron age date occurred at 

Eddisbury based on the presence of decorated pottery, and similar activity 

may have occurred at Bickerton. Neither of these two sites is included 

in Fig.4.1. 
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Fig. 4.4 EARLY FIRST MILLENNIUM BC. POTTERY 

Castle Ditch, Eddisbury (after Varley, 1964, 

Fig.38:3) 

Maiden Castle, Bickerton (after Varley, 1964, 

Fig.38:4) 

Moel-y-Gaer, Rhoesmor (after Guilbert, in prep.) 
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Two other sites which were not examined by me in detail but do 

represent post-Deverel-Rimbury occupation in north Wales are Dinorben 

hillfort (Gardner and Savory, 1964; Savory, 1971; Guilbert, 1980), and 

Moel-y-Gaer hillfort (Guilbert, 1975a; 1975b; 1976; 1981). The 

petrological work completed on these collections has been done by 

Dr. David A. Jenkins from the Department of Biochemistry and Soil Science 

at the University College of North Wales at Bangor. Some of the 

information has been provided by the excavator. Seven rim sherds, six 

with decorations from the Moel-y-Gaer excavation were examined in thin 

section. Two were thought to be neolithic or early bronze age with 

twisted or whipped cord designs, one has incised lines, and three are 

decorated with finger-tip/nail impressions (Guilbert, pers.comm.). The 

undecorated sherd which is sand-tempered was found stratified beneath 

Rampart B in a layer dated twice by radiocarbon to 240^0bc. (HAR 603) 

and 160—70bc. (HAR 1562). This sherd will therefore be assumed to be 

more likely middle iron age in date of deposition, or phase 2 of the 

hillfort sequence (Guilbert, pers.comm.). The three probable later 

bronze age-earlier iron age sherds, based on decorative motifs, are made 

from fabrics tempered moderately to abundantly (23-42%) with large 

angular rocks (Table 4.1). All three have pieces of devitrified 

rhyolite rock (an acidic fine-grained, igneous rock). One has a large 

component of keratophyres (an intermediate, fine-grained igneous rock), 

another had microgranites and augite andesites, while the third has 

lithic sandstones present. Two have rounded quartz grains in the 

matrix, while all three have angular quartz grains. Dr Jenkins was 

unable to identify a source for these inclusions but did suggest that 

they were from the same source, and not from the Moel-y-Gaer hill itself 

(Jenkins in Guilbert, forthcoming). My interpretation of this data is 

that the sherds are made from boulder clay (angular and rounded matrix 

quartz grains) and tempered with northern and Welsh glacial drift 

erratics found commonly in the lower Dee valley and north Wales coast 

(Smith and George, 1961, 82-5). Radiocarbon dates recovered from the 

site which are relevant to this occupation (Phase 1) cluster around the 

sixth to fifth centuries be. (Guilbert, pers.comm.). These dates are 

not out of place when compared to the vessel forms and decorations of 

this decorated component assemblage (Fig.4.4). Therefore, based on the 

absolute dates, vessels, and petrology, the Moel-y-Gaer Phase 1 pottery 

is a group of earlier iron age material (eighth to fifth centuries BC) 

with a decorated component made from coarsely-tempered fabrics of local 
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origins. 

To date only two sherds from Dinorben have been examined by 

Dr Jenkins using petrological analysis - one rim sherd and one base 

sherd (Fig.4.5). Both were found in contexts stratified beneath the 

fifth century be. rampart excavated during the 1977-8 seasons by Graeme 

Guilbert (1980; forthcoming). The dates for this early rampart were 

provided by young hazel charcoal recovered from branches among the 

timber-lacing found in Bank 1. The consistency of these dates is 

encouraging - 44ol45bc. (CAR 119), 455^65bc. (CAR 120), 460l60bc. 

(CAR 121), and Sootsobc. (CAR 122) (GuilberC, 1980, 336). When 

calibration of these dates is considered, "the 95% confidence limits of 

our early rampart cover some part or all of the 8th-5th centuries BCC, 

though there is presumably a greater probability that the true date lies 

towards the central portion of the time range" (Guilbert, 1980, 337), 

The rim sherd (BK326) contained only a 15% concentration of large, 

angular clasts which were predominantly hornblende diorite, andesite, 

sandstone, and a little tuff, while the base sherd contained mainly 

rhyolite and sandstone, again with a little acidic tuff (Table 4.2). 

The sherds predate or are contemporary with the fifth century be. 

rampart and therefore may date from the seventh or sixth centuries EC. 

or earlier. This rim and two others found with it are from plain vertical 

rim vessels (Class I jars) (Fig.4.5). My interpretation of this data, 

again places the sources for the clays and inclusions found in these 

samples within the glacial drift deposits of the Clwyd valley and north 

Wales with, therefore, localized production. Dinorben itself lies in 

an area of solid geological formations of Silurian grits, mudstones, shales 

and slates. Carboniferous limestone and Triassic deposits (Smith and 

George, 1961, 48-50; 57-63; Ball, 1960, Table 3) and does iiot contain 

any solid igneous rock formations which could have provided the clasts 

in these samples. Unstratified pottery from this site, excavated by 

Gardner and Savory (1964 - referred to as Din.I) and Savory (1971 -

was also examined by me. The collection included a body sherd 

of shelly limestone fabric, and one rim and three body sherds of fine 

sand and mica fabric (Din.I. Fig.32:3 and 5), which could have been 

produced from the Carboniferous and Triassic deposits respectively. 

Both groups are handmade and irregularly fired with oxidized and 

unoxidized areas Co Che sherds. The finer vessel is a plain convex, 

barrel-shaped jar. Three other rim sherds and several body fragments 

were also examined petrolqgically (Din.II. Fig.15:1 and 2). They are 
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coarsely-tempered with large angular rock inclusions (up to 10.0mm. 

across), and are buff to grey in colour (7.SYR 7/2-7/4). Two fabrics 

are represented (Table 4.2b). The inclusions are many and varied: 

devitrified porphyritic microdiorites or microgranites; andesites rich 

with possible altered augite; dolerite and basalt; micaceous and 

felspathic sandstone with ferruginous cement, and a single piece of 

micaceous siltstone. The clay matrix is typical of boulder clays 

(Greensmith, 1978, 58-61, Fig.5.6), being poorly sorted with rounded and 

angular quartz grains in a micaceous iron-rich clay. The vessel form 

form is a plain smooth-shouldered jar with a vertical neck (Class I) 

which was used as a cooking pot, since the sherds are heavily encrusted 

internally. It is highly likely that this broad range of igneous and 

sedimentary rocks, which are excellent as temper in cooking pots due to 

their thermal shock resistant properties (Rye, 1981), were selected by 

the local potters from glacial drift deposits which are common in the 

Clwyd valley and coastal areas. Many other vessels listed by Savory 

(1976, 73-5) were either not located in the collection (e.g. Din.I, 

Fig.32: 4 and 6) or proved to be Romano-British in type. Therefore, 

the Dinorben collection of both stratified and unstratified pottery is 

made from local clays and rocks, and is a plain assemblage group of later 

bronze age-earlier iron age type. At least some of this material is 

dated to the fifth century be. or before. 

Further to the west on the Lleyn Peninsula (Fig.4.1), there is one 

site which has produced a large collection of Class I shouldered jars 

and at least one Class IV bowl. This is Castell Odo, excavated and 

published by Alcock (1960). Over two hundred sherds were recovered and 

classified into two major fabric and form categories - Ware A consisting 

of a very coarsely-gritted fabric forming Class I jars and Ware B, a 

finer version used in the production of thin-walled bowls. Finger-

wiping of the outer surface and the appearance of possible slip decoration 

on several sherds were noted (Alcock, 1960, 121-3). Less than 15% of 

the vessels are decorated with finger-tip impressions on the rim edge 

which makes this another plain assemblage group. 

A collection of furrowed bowls and two finger-tipped jars were 

recovered from excavations at Old Oswestry hillfort (Varley, 1948; 

Hogg, 1975, 255-7; Forde-Johnson, 1976, 169-170; Savory, 1976, 76 and 

Fig.40: 7 and 8). Although the sherds are now unprovenanced, and 

housed with several pieces of Roman and medieval pottery also found at 
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the site, their distinctive forms and decorative features place them 

well within an earlier iron age tradition of the eighth to fifth 

centuries BC. One tiny rim sherd has finger-nail impressions on the 

upper rim edge and is made from a very smooth fabric with fine rock 

inclusions (Class II jar) (Fig.4.6a). Three rim sherds from a coarse, 

slightly shouldered Class I jar with finger-tip impressions were made 

from a fabric containing crushed granite and rhyolite rocks of glacial 

drift origin, and boulder clay (Fig. 4.6b). This vessel is pale grey 

throughout. A single very coarse body sherd from a third vessel which 

is irregularly fired, was also thin sectioned. It contained an 

abundance of Eskdale granite, commonly found in the drift deposits in the 

immediate area (Wedd, et al., 1929, 168). One rim and three body sherds 

from furrowed bowls (Fig.4.6c-f) were not thin sectioned due to the 

rarity factor of these wares in this area. The rim sherd is from a very 

carefully-made vessel in a grey sandy fabric with oxidized and reddened 

surfaces bearing an iron-rich (haematite) slip. Two of the body sherds 

are from unhaematited vessels. One is well-made, black, burnished, and 

from the same sandy fabric and of the same form as the rim above. The 

other is very poorly made and of an irregularly fired sandy fabric. The 

third body sherd from a furrowed bowl is haematite-coated like the rim 

sherd and of a sandy fabric but comes from a.different part of the site 

(Area A for this sherd, and Area G2 for all of the others). This 

collection of pottery. Classes I and II shouldered jars with finger-tip 

decoration and Class IV bowls with furrowed decoration and coloured and 

burnished surfaces or just burnishing, are typical of the decorated 

assemblages of early first millennium BC. pottery in lowland Britain 

(Barrett, 1980, Fig.6). Avery (1981) has recently argued that furrowed 

bowls may indicate eleventh century BC. activity but their more 

traditional dating places them closer to within an eighth to fifth 

century BC, range. Although the Old Oswestry bowls have not been 

analyzed petrologically, their very distinctive style of vessel form, 

decoration and finish, and their rarity in the region all suggest that 

they are not of local production. 

At the Breiddin hillfort in Powys (Fig.4.1), over six hundred 

sherds of pottery were recovered from deposits behind a rampart dated 

from the tenth to eighth centuries be., by radiocarbon reckoning, and 

about three hundred similar sherds from other unsealed deposits 

elsewhere (Musson, 1976, 296-7, Fig.4). All of these sherds were 
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examined in hand specimen for this study, and one was thin sectioned by 

me, eight by Dr David F. Williams, and eight by Hilary Howard. These 

sherds, which originate from a subtle variety of Classes I-IV vessel 

forms are made from only one fabric type which is fired to a buff-brown, 

reddish-brown, or black colour. This fabric type is composed of an 

abundance (30-50%) of crushed pieces of weathered Breiddin Hills dolerite 

and a moderate density of matrix quartz in a mica-free clay. The vessel 

forms are many, including barrel-shaped Class I jars with and without 

protruding lips and shouldered Class I and Class II jars with upstanding 

rims. Decorated examples are limited to one jar with a cabled rim 

decoration, one with a finger-nail impression, and one with a slight 

shoulder-girth band. The majority of Vessels are thick-walled 

(0.7-1.0cm.) but some are thinner (0.4-0.7cm.). The most significant 

aspects about this collection of later bronze age pottery are the single 

fabric type of local production amongst such a large collection of 

pottery and the paucity of decoration. These dated examples are easily 

Identifiable as part of a plain assemblage tradition as defined for 

lowland Britain (Barrett, 1980, Fig.5). In addition to this later bronze 

age^group of material, there is one pit which has a radiocarbon date of 

375-63bc. (BM 963) (Musson, 1976, 302). It contains a few abraded 

sherds of the later bronze age pottery fabric discussed above, but it 

also has a large base sherd and several body sherds from a vessel made 

in a very coarse fabric type tempered with large angular inclusions of 

local Llandovery felspathic sandstone (Fig.4.7a). This rock was 

originally derived from Silurian deposits located on the southeast side 

of Moel-y-Golfa (Fig.4.8) (Earp and Hains, 1971, 58-9). Another fabric 

type not found in the later bronze age occupation nor part of the 

post-300bc. middle iron age occupation on that site (to be discussed 

below) is a coarsely potted one consisting of this same felspathic 

sandstone and andesite fragments (a fine-grained intermediate igneous 

rock), again of local origin from the conjunction of the Silurian and 

Igneous intrusions into the Ordovician at Moel-y-Golfa. This pottery 

fabric is found in a stratified occupation soil beneath the middle iron 

age rampart, and from three features which are likely to be of pre-middle 

iron age phasing (Musson, pers.comm.). One rim sherd in this fabric 

type from a barrel-shaped jar was recovered (Fig.4.7b). The third and 

final pottery fabric type is represented by only one body sherd. It was 

also found in a pre-middle iron age context. Surprisingly, it contained 

rhyolites and boulder clay, indicative of a Cheshire-Shropshire Plain 
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PLATE 4.1 POTTERY FABRICS 

a) Breiddin Hills Dolerite (Breiddin) 

b) Group D Vesicular Mudstone (Midsummer Hill) 

- vesicles with traces of mudstone visible 
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source as detailed in Chapter 6 below. Rhyolites are not found at or 

near the Breiddin, therefore this single example is not of local 

production. All of the pottery is irregularly fired, and most commonly 

in incompletely oxidized. While later bronze age to earlier iron age 

occupation at the Breiddin may be intermittent (Musson, pers.comm), 

there is a consistency within the ceramic collection since the pottery 

is nearly always made from local resources. It is only in the phase 

just prior to the middle iron age (c. the fourth century be.) that 

non-locally produced pottery first appears on the site, (plafe 4-.< a.) 

The irregular enclosure site of Sharpstones Hill-Site A produced 

a collection of pottery that probably belongs to this period (Jenks, 

1965; 1966-7). Four fabric types are represented. A granitic-tempered 

coarse fabric identical to the one from Old Oswestry was used in the 

construction of a smooth-shouldered Class I jar decorated with finger-tip 

stabbed impressions on the rim and shoulder (Fig.4.9a). One body sherd 

of a rhyolite-tempered fabric was identified which may be of local or of 

Wrekin complex origin (Earp and Mains, 1971, 15-18; Figs. 7 and 9). 

Several sherds from at least two different vessels (Fig.4.9b-c), one of 

which is sooted on the exterior, where shown to be tempered with large 

crushed angular inclusions of basalt and/or palagonite tuff from the 

Pontsford and Earl's Hills, c.lOkm. southwest of Sharpstones (Earp and 

Hains, 1971, 18, Fig.9). The fourth fabric type, identified from a 

plain, black barrel-shaped jar (Fig.4.9d) is a very distinctive dolerite 

of Clee Hills (Shropshire) origin first defined by Peacock (Gelling and 

Peacock, 1969) for middle iron age pottery found at Caynham Camp hillfort 

and later bronze age cemetery pottery from Bromfield detailed above. 

This small collection of pottery could be classified as a plain assemblage 

with decorated component since there are five to seven vessels represented 

and one is decorated. The decorated vessel with granitic fabric 

identical to a body sherd from Old Oswestry and the sources for the other 

fabrics being away from the Sharpstones site itself suggest that this 

site could be contemporary to a phase at Old Oswestry and may be broadly 

contemporary to the fourth century be. phase at the Breiddin, since at 

no other time in this northern region do we find distributed coarse 

wares, until the middle-later iron age (Section 4:5). Therefore, it 

is more likely that the occupation debris from Sharpstones Hill-Site A 

represents fifth century EC activity. Other ceramic material found at 

this site supports this conclusion (Chapters 5 and 6), and makes this 

site contemporary also to the fourth century be. occupation at the Wrekin, 
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FIG. 4.9 SHARPSTONES HILL - SITE A POTTERY 

Hut 2/F.6 Clee Hills dolerite fabric 
(South Shropshire source) 

Hut 5/F.67 Granite-Tempered fabric 
(Eskdale granite drift) 

Hut 6/F.68 Basalt/Palagonite Tuff fabric 

(Pontsford-Earl's Hills source) 

Hut 7/F.l Basalt/Palagonite Tuff fabric 

Hut 7/F.12 Basalt/Palagonite Tuff fabric 

FIG. 4.10a THE WREKIN POTTERY 

(after Stanford, forthcoming) 

T1 ) 

U/S j Mixed Local Drift Fabric 

PI ) 
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F I G , 4 . 1 0 a (cfl<rr S tanford , tor Ihcoming) 
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to be discussed immediately below. It is interesting to point out that 

the four fabric types identified in the Sharpstones collection are all 

non-local and all of igneous rock tempering. The sources for these 

inclusions are the closest locations to the site of such rock types, 

which may be the technologically best-known tempering material for 

cooking wares during this phase of ceramic history. 

One site which spans a period from the traditional end of the later 

bronze age through the earlier iron age was excavated at the Wrekin 

hillfort in northeast Shropshire (Kenyon, 1942; Stanford, 1990; 

and forthcoming). Here radiocarbon dates were recovered f rom pestholes 

of several four-post structures (Table 4.3). These dates range from 

the sixth to fourth centuries be. (c. the eighth to fifth centuries BC). 

Although none of the pottery with identifiable forms was found directly 

associated with any of these dates, two of the pottery fabrics (one 

coarse and one fine) had been recovered from F.31 dated to the 

fifth-fourth century be., and are therefore either residual or contemporary 

with it. The vessel forms are typical of the post-Deverel-Rimbury 

tradition with three sloping shoulder Classes I and II jars, two 

barrel-shaped jars (Class I), one lipped bowl (Class III), and a globular 

vessel (Fig.4.10). None of the sherds is decorated. Five fabric types 

were defined from amongst the Wrekin collection. Four of chem are very 

coarsely tempered with large local rocks, either igneous or sedimentary, 

of solid or glacial drift in origin (Pocock, et al., 1938, 14-24, 

Figs.3-5; Earp and Hains, 1971, 15-18, Fig.7). The vessels in these 

fabrics are all sooted on the exterior or encrusted on the interior 

indicating their use as cooking pots at one time. None of these is 

burnished, but several have a finger-smearing effect of irregular, 

external vertical grooves. The fifth fabric is much finer in texture 

and the one or two vessels made from it are the only unsooted examples 

found at the site. One of the finer fabric body sherds has a thick, 

iron-rich slip on the exterior, and since the vessel form for this 

fabric type is a sloping shoulder jar (Class II), therefore this 

particular vessel is stylistically similar to the coloured Class II jar 

from Mam Tor discussed above. Mam Tor also has a globular vessel, not 

dissimilar to that from the Wrekin. Therefore, in the Wrekin collection 

there is a range of later bronze age-earlier iron age vessel forms with 

Classes I and II jars and a Class III bowl as well as one vessel form 

probably unique to this northern zone. Although there are no decorated 

sherds, one Class II jar, found in a posthole dated to the fourth century 



86 

FIG. 4,10b THE WREKIN POTTERY 

Tl/F,28a/Ps Mixed Local Drift Fabric 

Tl/F.47-Hut 4/P16 Mixed Local Drift Fabric 

Tl/F.28a/P9 Wrekin Rhyolite—Tempered Fabric 

U/S KMK Mixed Local Drift Fabric 

T1/L.12/P10 Mixed Local Drift Fabric 

T1/L.12/P11 Very Sandy with Sparse Granite 
Temper Fabric 
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be. or earlier, is covered with an iron-rich slip. The indications 

are, therefore, that this pottery collection could represent occupation 

rom the end of the later bronze age through the earlier iron age, fro. 

t e eighth to fifth centuries BC. The end of this occupation may be 

roadly contemporary with some activity at Sharpstones Hill-Site A and 

Old Oswestry, and also with the fourth century be. activity at the 

Breiddin and the fifth century be. at Moel-y-Gaer. 

mall collection of pottery was recovered from Bury Walls hUlforc 

" " r " ' ("is.4.1) (A.Rogerson, pers.ccj / One fabric type 

was Identified and the similarity of the sherds to each other suggest 

t at they are all from one vessel. The fabric is densely-tempered with 

large angular pieces of flowbanded rhyollte and dolerita in a nearly 

quart.-free matrix which Is not a boulder clay. The source tor this 

material is probably the Hrekin complex 20km. to the southeast of the 

- t e (Earp and Mains, 1971. 15-18. Fig.7). The type of coarse-tempered. 

irregularly-fired fabric, and the absence of any middle iron age pottery 

this belongs to the later bronze 

age-earlier iron age tradition. This pottery is another example of a 

»o"-Iocal, Igneous-tempered, coarse type, which may be an indicator of 

earlier iron age occupation specifically. 

To summarize this section on the northern zone of the region, it is 

apparent that at least twelve and possibly fourteen sites have been 

excavated Which produced material that belongs to a post-.everel-Rl^ury 

ase. The Deverel-Rlmbury period itself is limited to two cremation 

cemeteries with radiocarbon dates of the sixteenth to ninth/eighth 

eenturies b e , and one settlement site. The urns from these sites are 

a produced from local clays and inclusions. Post-Deverel-Rimbury 

pottery is also made from local materials in nearly all cases with the 

exceptions being examples of Class IV haematite-coated bowls of 

traditionally earlier iron age date and some coarse fabric Class I jars 

also from later contexts. Many of the same vessel forms are found 

throughout the post-Deverel-Rimbury period in this area: sloping 

shouldered jars, barrel-shaped jars with bevelled rims, and lipped bowls. 

e ular jars also belong to the vessel repertoire in this northern zone, 

inger-tip decoration is present from the later bronze age (Breiddin and 

through the earlier iron age (Moel-y-Gaer and Sharpstones Hill) 

but this motif and the utilization of decoration in general Is much more' 

common in the latter phase, a phenomenon noted in many parts of lowland 
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Britain (Barrett, 1980). The existence of iron-rich slip colouring on 

both coarse and fine jars (Classes I and II) is another northern zone 

attribute. From the collections examined, it is possible to identify 

chronological differences between assemblages which are later bronze age 

and those which are earlier iron age. Plain assemblages when dated by 

radiocarbon reckoning usually fall between the twelfth to sixth 

centuries be. (Breiddin, Beeston Castle, the Wrekin, and Mam Tor) while 

more decorated assemblages such as Moel-y-Gaer are sixth to fifth 

century be. in date. Many more sites particularly of this later phase 

of occupation need to be examined before this observation can be relied 

upon. 

The Middle Zone 

The middle zone is defined as the area from the Welsh Rivers Ely 

and Taff to the River Severn, south of Shropshire. This area is 

remarkable for its lack of distinctively identifiable sites belonging to 

this phase of ceramic history. One site. Croft Ambrey hillfort, has 

pre-fifth century BC occupation but no pottery was recovered from that 

phase (Stanford, 1974, Figs. 103 and 104). At Midsummer Hill, one rim 

sherd, which is believed to pre-date fifth century BC. activity has been 

illustrated as a smooth shouldered. Class I undecorated jar (Stanford, 

1981, Fig.62:1, Fig.69, 139-140). It is made from a fabric that suggests 

a source found within 23km. of the site (Section 4.5-Group D fabric). 

The third site in this group is Twyn-y-Gaer hillfort, located just 

north of Abergavenny in Gwent (Probert, 1976). Here one large undecorated 

vessel with a sloping shoulder (Fig.4.11a) produced from a local, sandy 

fabric was found stratified in a feature of the early timber defense 

phase where a radiocarbon dated sample was also recovered. The charcoal 

sample was recorded at 2320^J0bp. (HA& 2354), or 37n^J0bc. (Probert, 

pers.comm.), and therefore contemporary with some activity at the Wrekin 

and the Breiddin. This vessel may represent occupation prior to the 

construction of this fence, contemporary activity with its use, or a 

product deposited during the destruction of the fence. Nevertheless, 

the form of this vessel is consistent with the post-Deverel-Rimbury 

tradition. At this same site, but in later or unstratified contexts, 

two sherds of burnished, haematited fine ware bowls (Class IV) were 

identified (Probert, 1976, 117). The sherds may have originated from 

the same vessel, which resembles a carinated bowl (Fig.4.llb-c). The 
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larger sherd is decorated with a single horizontal incised line on the 

lower area of the vessel, while the other sherd has a similar worn groove. 

Both sherds are made from a non-local, sand and flint fabric. Burnished 

vessels covered with an iron-rich slip and decorated with horizontal 

grooves have been found at Pagan's Hill (ApSimon, et al., 1958, Fig.23:1-3) 

and Bathampton Down (Wainwright, 1967, Fig.5:8) in Somerset, and in 

Wiltshire (Cunnington, 1923; Cunliffe, 1974, A;6, 1-4). Once again it 

must be emphasized that although recent work by Avery (1981) has made a 

strong case for the first appearance of this type of pottery in the 

eleventh or tenth century BC., its occurrence at Twyn-y-Gaer suggests 

that: 1) it may indicate a later date as a type produced over an extended 

period, or 2) it may be a curated pottery type in this case. With those 

from Old Oswestry, these vessels are the only examples of such bowls in 

the region. The majority of the remaining pottery found at Twyn-y-Gaer 

is clearly later in date (see below). 

The fourth site is Dinas Powys where over one hundred sherds of local 

prehistoric pottery were recovered from the earliest phases of site 

activity (Alcock, 1963, 16-19). At least seven different vessels were 

identified including three Class I jars, two of which were decorated with 

finger-tip impressions (Alcock, 1963, Fig.24, 4 and 7) and several bowls. 

The few examples of pottery from this area which belong to the later 

bronze age-earlier iron age do not alter the previous premise that locally 

produced large vessels with sloping shoulders and long necks appear on 

sites as coarse wares, while finer bowls which probably belong to this 

same phase are not locally produced. It is important to note that three 

of the sites mentioned in this section continue in use throughout the 

middle iron age period. 

The Cotswold Zone 

Eleven sites in the Cotswold area have produced pottery which belongs 

to this period. Three of these were not occupied beyond this time but 

there is middle iron age pottery in the collections of the other eight. 

The amount of earlier material from these eight sites does suggest that 

they witnessed activity from the end of the fifth century BC onwards, 

while the amount from the other three suggests that they were occupied 

during the fifth century BC or earlier. 

Chastleton hillfort in Oxfordshire (Fig.4.1) (Leeds, 1931) produced 

a large collection of pottery made from local clays and inclusions of 
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Jurassic shell and oolitic limestone temper with a variety of later 

bronze age-earlier iron age forms. These forms include five main types: 

large Class I jars with and without distinct shoulder zones which are 

coarsely-tempered and infrequently decorated with finger-tip impressions 

(Leeds, 1931, Figs.l, 3-5, and 8); wide mouth undecorated Class I jars 

(Leeds, 1931, Fig.6) made from a sandy fabric with sparse limestone 

tempering; one T-shaped rim vessel; a group of finer, often burnished 

Class IV bowls, and six sharply carinated or angular bowls produced from 

a variety of smooth micaceous clays and local shell or oolitic temper 

(Leeds, 1931, Fig.7). The plain jars and open bowls are broadly dated 

from the later bronze age into the early iron age based on the Rams Hill 

sequence (Barrett, 1975) for plain jars in forms Class I and II. The 

T-shaped rim is paralleled in many earlier iron age collections in the 

upper Thames (Harding, 1972, 75-8, Plates 44-5). The sandy vessel with 

a wide mouth is very similar to Form III at Rams Hill where it is dated 

to the eighth and seventh centuries BC. (Barrett, 1975, 105). The 

finger-tip and finger-nail decoration "becomes widespread after the 

seventh century BC" (Barrett, 1975, 107), ie. during the seventh and 

sixth centuries BC. since it is found stratified above Rams Hill Forms 

I-III and in association with white inlay decorated sherds. The burnishing 

effect on the carinated or angular bowls is a technique usually associated 

with iron age pottery in the upper Thames area (Harding, 1972, 157-8) and 

the bowls are diagnostic of earlier iron age activity (Iron A) (Harding, 

1972, 89). One curved handle fragment from what is believed to be a 

small dark brown Etruscan bucchero vase of about the seventh to sixth 

centuries 3C. in date was also recovered (Leeds, 1931, 396-7, Fig.9), 

and clearly represents the finer, non-local element of this assemblage. 

About 12% of the collection is decorated, which makes this a plain 

assemblage. 

A site which has similar pottery forms to that from Chastleton is 

Shenberrow Hill Camp at Stanton in Gloucestershire (Fig.4,1) (Fell, 1961). 

Tiie pottery assemblage includes barrel-shaped jars with plain and lipped 

rims (Fell, 1961, Fig.6:1, 9, 10), shouldered Class I jars with finger-tip 

decoration (Fell, 1961, Fig.6: 5-7; Fig.7:13, 16, 18, 20^^2: Plate Ilia 

and b), one T-shaped finger-tipped rim (Fell, 1961, Fig.7: 12), and two 

bowls. One bowl is very plain and straight-sided (Fell, 1961, Fig.6:11) 

while the other has a sharply carinated shoulder and is weUrburnished 

(Fell, 1961, Fig.6:12). The latter is similar to a group from 

Chastleton (Leeds, 1931, Fig.7: VJn67-72) and is made from a non-calcareous 
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fabric, which suggests that this particular vessel may not be of local 

manufacture. The vessel form belongs to an upper Thames tradition 

(Harding, 1972, Plate 50), and the description of a bowl from Standlake, 

Oxon. is remarkably similar (Harding, 1972, 82, 153, Plate 47: A). All 

of the other vessels are made from clays and inclusions which can easily 

be found within 10km. of Shenberrow, and therefore are considered to be 

of local production. Two new types of decoration on local fabric 

vessels appear in this collection: ring-and-dot stamps and linear-tooling 

(Fell, 1961, Fig.7: 19 and 23). The former style is also paralleled at 

Standlake (Harding, 1972, Plate 47: F). About 50% of the Shenberrow 

collection is decorated. It differs from the Chastleton collection in 

two aspects - more examples of decorated vessels and fewer bowls. 

Neither of these Cotswold sites, which were excavated before the mid-

1960s, has radiocarbon-dated deposits. Only the proportional 

differences between their pottery collections suggest that there may also 

be a chronological difference as well with the main occupation at 

Chastleton being slightly earlier than at Shenberrow. These 

observations and interpretations need to be tested in the future, against 

new material from stratified collections with absolute dates. 

One collection which belongs well to this discussion chronologically, 

but which has not been examined in detail since it is as yet unrecorded 

and unprocessed by the excavator, is that found at Crickley Hill located 

outside Cheltenham in Gloucestershire (Fig.4.1) (Dixon, 1976). Here 

the post-neolithic occupation consists of two periods with different 

ceramics: Period 2, the earlier phase, has "sherds of coarse fabrics 

with sagging shoulders and irregular rims" (Dixon, 1976, 174-5); and 

Period 3a has sherds of carinated bowls with incised linear decoration 

in the form of chevrons or irregular geometric shapes in-filled with 

white paste, and bag-like vessels with expanded rims, both of which are 

similar to sixth century BC upper Thames styles (Harding, 1972, 75-8, 

Plates 44-45; Cunliffe, 1974, 37), and Period 3b which has, in addition 

to these, finger-tip decoration on smooth shouldered or slightly angular 

jars. The excavator suggests that Period 3a material "should not be 

dated later than the late sixth or early fifth century, and may indeed 

be considerably earlier" (Dixon, 1976, 175). This is the sequence 

postulated for Chastleton and Shenberrow, now with Crickley spanning the 

transitional phase between them. A brief investigation of the pottery 

demonstrated the overwhelming predominace of local fabrics tempered with 

oolitic and shelly limestone and rare amounts of micaceous and sandy 

fabrics. Unfortunately, none of the very decorated and inlaid sherds 
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was examined petrologically. The decorated and inlaid sherds are 

paralleled at Rams Hill where identical sherds are found stratified 

above plain assemblages dated tantatively to the eighth century be. 

(Barrett, 1975, 108). Harding suggests that these very distinctively 

decorated vessels are part of the earliest iron age pottery in Wessex 

(Iron A) (1972, 81), but that "the use of white inlay ... is almost 

totally absent thereafter" (1972, 97-8). An earlier iron age date for 

this material from the eighth to sixth centuries BC. with Period 3b 

material from the sixth to fifth centuries BC. is acceptable since the 

time span for the production of these wares is unknown. 

At least eight sites in the Cotswold area have produced both earlier 

and later iron age pottery which indicates that they may range in date 

from the end of the fifth century BC. into the middle iron age (see 

Section 4.5 for dating of the middle iron age pottery on these sites). 

This phenomenon is in contrast to that recorded at Chastleton, Shenberrow, 

and Crickley where no middle iron age pottery has been recovered. All 

of these particular sites are represented as decorated assemblages on 

Fig.4.1. From Meon Hill in Warwickshire, a few sherds have found their 

way into the collections of both Warwick and Cheltenham Museums 

(Marshall, 1978, 24, Fig.5:1). Two are rim sherds with finger-tip 

decoration and a fossil shell fabric (Warwick, unpublished), while another 

is a decorated shoulder sherd (Cheltenham) (Fig.4.12a-c). Middle-later 

iron age pottery has also been recovered from this site (Marshall, 1978, 

Fig.5:2). 

At the Knolls, Oxenton in Gloucestershire (Powell, 1933), several 

sherds were found but the majority are of middle-later iron age type 

(Marshall, 1978, Fig.3). One unpublished sherd has a nail-like 

stabbed impression on the shoulder, was produced in a fossil shell 

fabric, and could be of local production (Fig.4.12d). The same pattern 

is noted in the King's Beeches collection from Southam in Gloucestershire 

(Gray and Brewer, 1906) where one fossil shell fabric sherd with finger-tip 

decoration has been identified (Marshall, 1978, Fig.1:10). The remainder 

of this collection is dominated by small barrel-shaped jars with no 

decoration, and by decorated middle-later iron age pottery. 

At Foxhills, Badsey, one large jar has been recovered from an 

undescribed find spot (Smith, 1957, 23, Fig.8). It has a sharply-angled, 

high shoulder, long straight neck and rim, and an applied band with 

finger-tip impressions at the base of the neck. This decorated vessel 

is unique in the region but is paralleled at Bray, Hoveringham in the 

Thames valley (Barrett, 1980, Fig.6:2), and the form is distinctive to 
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Fig 4.12 EARLY IRON AGE POTTERY 

(a) Meon Hill, Warwickshire 

(b) Meon Hill, Warwickshire 

(c) Meon Hill, Warwickshire (after Marshall, 1978, 
Fig.5) 

(d) The Knolls-Oxenton (after Marshall, 1978, Fig.3) 

(e) Beckford I (after Britnell) 

(f) Uley Bury (after Saville with Ellison, 
forthcoming) 

(g) Uley Bury (after Saville with Ellison, 
forthcoming) 
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an earlier iron age phase in upper Thames sequence (Harding, 1972, 87, 

Plate 51) and elsewhere (Cunliffe, 1974, 318-319). Middle iron age 

pottery has also been found in quantity from the Badsey area (Smith, 

1957, Fig.8:2-9; Peacock, 1968, Appendix). 

Another site which has both earlier and middle iron age pottery is 

Leckhampton hillfort where two separate seasons of excavation (Burrow, 

et al., 1925; Champion, 1976) produced a small quantity of finger-tip 

decorated pottery and other body sherds (Burrow, et al., 1925, Plate VIC 

and D), as well as non-local, middle iron age rim and body sherds 

(Group B^-Palaeozoic limestone fabric pottery) (Marshall, 1978, Fig.4:1, 

2, and 4). A much greater quantity of notterv has been excavated over 

several seasons at the non-hillfort settlement near Beckford in 

Worcestershire (Britnell, 1974), and again the majority of the material 

is middle-later iron age in type, but one rim sherd (no. 429) is a fossil 

shell-tempered local fabric example with finger-tip decoration on the 

shoulder (Britnell, pers.comm.) (Fig.4.12e). 

The last two sites in this group are Uley Bury hillfort and Blaise 

Castle hillfort at the southwestern end of the Cotswolds (Fig.4.1). At 

each site, two sherds were found decorated with finger-tip impressions. 

The Blaise Castle examples are from a Class III bowl and a Class I jar 

(P-ahtz and Broxm, 1959, Fig. 37: 16 and 17) made from local fabrics. 

The Uley Bury examples are body sherds made from oolitic and fossil shell 

local fabrics with finger-nail and end of finger impressions (Saville 

with Ellison , forthcoming) (Fig.4.12f, g). 

This discussion has revealed a very consistent pattern of ceramic 

production and usage in the Cotswold zone during the later bronze 

a^e-earlier iron age. The majority of vessels are coarsely-potted, 

locally-made large jars often decorated with finger-tip impressions, and 

barrel-shaped jars, or bowls. A rare amount of pottery, usually less 

than 10% of the identifiable vessels, is made from fine, non-local 

fabrics and can be plain, polished and carinated bowls without decoration 

or finer jars with inlaid geometric designs. The types of vessels and 

coarseness of fabric suggest that the larger vessels are for storage and 

cooking, while the bowls and finer jars may represent serving vessels, 

table wares, or other storage jars. These attributes are similar to 

those found in plain and decorated assemblages of pottery from lowland 

Britain (Barrett, 1980, Figs. 5 and 6). 

Chronological differences between sites are apparent but the duration 

of occupation at most sites is very uncertain due to a paucity of 
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absolute dates from appropriate contexts. Tentatively, a general trend 

can be observed between the two sites with plain assemblages including 

several bowls (Chastleton and Crickley Hill Period 2) being earlier than 

the two sites with an abundance of finger-tip and other decorated vessels 

(Shenberrow and Crickley Hill Period 3) followed by sites with rare 

examples of finger-tip decorated vessels and an abundance of middle and 

later iron age pottery (Meon Hill, The Knolls-Oxenton, King's Beeches, 

Foxliills-Badsey, Leckhampton, Beckford, Uley Bury, and Blaise Castle). 

Summary 

A surprising amount of similarity in ceramic history exists between 

the zones in this region. In the northern and middle zones, radiocarbon 

dates provide anchors upon which to tie a loosely-defined range of pottery. 

Plain assemblages are quite common in the area and tend to be dated 

earlier in the sequence as at the Breiddin, Mam Tor, Beeston Castle, and 

the '*rekin, while later sites such as Moel-v-Gaer, Old Oswestry, 

Sharpstones Hill and Twyn-y-Gaer have a greater proportion of decorated 

material in their collections. The use of a coloured slip on Classes I 

and II jars occurs on the earlier plain assemblage sites, while haematite-

coated Class IV bowls are found on the later decorated assemblage sites. 

In the Cotswold zone, two phases may also have existed - a plain assemblage 

phase with bowls being a common component, and a later phase with more 

decorated assemblages. Throughout the entire later bronze age-earlier 

iron age period, the majority of pottery in the region is made from local 

clays and inclusions. It is only at the end of this period, at about 

the fourth century be. in the north and middle zones, that coarse and 

fine, non-local pottery can occur in deposits. This is true also for 

finer wares found in the Cotswold collections dated to about the sixth-

fifth centuries BC. The most interesting aspect about the decorations 

at this time is the very large style zone distribution of both the 

fineer-tip decorated coarse wares of local production, and the haematite-

coated fine bowls of non-local production. This will be discussed in 

more detail in Chapter 8 below. 

Section 4:5 - Middle and Later ?re-Roman Iron Age Localized Pottery 
Production 

The production of pottery at or near occupation sites in the study 

area continues in the southern zone in particular during the middle to 

later iron age period. This localized production is generally confined 

to coarser, undecorated jars, but many instances do occur where these 
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Fig. 4:13 - LOCATION OF SITES DISCUSSED IN SECTION 4:5 
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fabrics are used to produce decorated jars. The vessel forms are few 

in number and generally are confined to plain variations of barrel-shaped 

jars and saucepan pots, or vertical sided jars. It is probably safe to 

say that bowls are not part of the middle iron age tradition. This local 

production of plain coarse wares with only very limited distribution to 

a local area, if at all, is in contrast to the appearance at this same 

time of production centres where both decorated and undecorated vessels 

are made and distributed over a wider, non-local area. This two-tier 

system of production with both a local domestic level of plain wares and 

a regionally distributed level of decorated wares was first demonstrated 

oetroloqically, by %ailev (1981) and Peacock (1969) respectively, for 

Western England during this period at Glastonbury and Meare Lake Villages. 

Only the local production element in this research area will be discussed 

in this section. 

The Cotswold Zone 

This is the area where localized pottery is a significant proportion 

of most collections. The commonest fabric types are produced with fossil 

shell, oolitic limestone, sand and mica, or micaceous and slightly 

calcareous clays. The Cotswold area is abundant with all of these types 

of inclusions in geological deposits. The collections from seven sites 

in this area.will be discussed in some detail below and are listed in 

Table 4:6. 

At least a quarter by weight of the pottery found during excavation 

at Rredon Hill (Mencken, 1938) is made from what are probably local clays 

and inclusions of shell, limestone and sands. These sherds and vessels 

are often irregularly finished with thumbing or have uneven surfaces. 

The firing is also often irregular with patches of unoxidized fabric on 

a generally oxidized vessel. The irregularity in firing is reminiscent 

of that found on early iron age pottery in the area. Only one vessel 

was illustrated by the excavator (Mencken, 1938, Fig.15:9), a plain 

barrel-shaped jar. None of the local fabric vessels from this site are 

burnished, and only two rims are decorated with impressed stabs. (Some 

of the illustrated vessels were not located in the existing collection.) 

The Dane's Camp-Conderton collection also consists of about a quarter 

by weight of local fabric material and three-quarters of non-local fabrics. 

Nearly the same range of fabrics occur, too (Table 4:4) in this large but 

unpublished collection (see Thomas, 1959 for brief account of excavations). 

A detailed examination of the sherds carefully stored at Birmingham 

Museum revealed that 24 out of 180 local fabric rim sherds were decorated 
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with a variety of starnped-and-linear-tooled or stabbedimtifs, which 

represents only 13.3% of the local fabric examples. Over 50% of the 

non-local fabric rims are decorated. All of the local fabric vessels 

are barrel-shaped or saucepan pot forms with simple plain vertical or 

incurving rims. The vessels are not burnished, are often roughly 

finished, and usually are irregularly oxidized at least on the exterior 

(Munsell 2.5YR 6/8; 5YR 7/6-7/8; or lOR 5/8). Some examples are 

reproduced here (Fig.4.41a). 

Three seasons of excavation by W.J. Britnell at Beckford I (1974), 

an extended 10 acre iron age settlement in the Carrant Brook valley by 

the River Avon in Worcestershire, produced a large collection of middle 

iron age pottery (Table 4:4). Almost two thirds of the pottery by weight 

is of local manufacture, and fifteen rims are decorated which represents 

less than B% of the local fabric rim collection. The vessel forms in 

local fabrics are the same types as recovered from Bredon Hill and Dane's 

Camp - plain vertical roughly finished jars and barrel-shaped jars with 

simple rims. The decorations range from stabbing and tooling to 

stamping (Fig.4:14c and d), and are frequently similar to those of the 

non-local, decorated wares (see below) but they always have more simple 

motifs. 

These three sites are located within 5km. of each other, and 

therefore any of the clays and rock deposits found within the local zone 

of 7km. could have been exploited for the production of pottery at any 

one or all three sites. It is interesting to note that each site has at 

least one local fabric type unique to it. 

South of Beckford on "oolstone Hill lies The Knolls nillfort near 

Oxenton. Not all of the pottery, illustrated by Marshall (1978, Fig.3), 

jtill exists in museum collections, and several sherds of decorated or 

featured material, were not included (Saville, pers.comm.). Some of 

these rims were also illustrated by slencken (1938, Fig.22:1-7). Overall, 

the quantity of local fabric sherds is at least one third of the 

collection by weight. Four out of ten rims of local fabric type were 

decorated. Simple barrel-shaped jars with vertical or slightly everted 

rims are com.mon. 

Quiting Power, an indeterminate type of iron age domestic site, was 

salvaged from oblivion by Saville (1979). A series of pits and postholes 

were recorded and excavated which contained a collection of only 

middle-to-later iron age pottery. 32.2% of the pottery by weight is 
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likelv to have been produced from local clays and limestone, or sandy 

deposits. The majority of local fabric vessels are the convex, barrel 

forms, but one vessel is slightly "lobular or bowl shape and has an 

everted rim (Saville, 1979, Fig.9:30). None of the local fabric sherds 

are decorated. 

Rescue excavations at Uley Bury hillfort in 1976 by A. Saville with 

A* Ellison (forthcoming), through and beside the one rampart and ditch, 

nroduced a stratified collection of iron age pottery made from local and 

non-local clay and inclusions. The only decorated sherds were of earlier 

iron age type and discussed above. The remainder are from large storage 

vessels and smaller jars, one with a handle (non-local fabric). Nearly 

all of the local fabric type vessels have slack profiles or are vertical-

sided. Nearly 70% of this collection by weight is made from five local 

fabric types. Two local fabrics occur by themselves in Phase I 

occupation at the site which probably represents earlier iron age activity. 

Some non-local fabrics appear in small quantity (c.1%) in I'hase II 

(early-middle iron age), but the local fabrics still dominate. In 

Phase III (middle-to-later iron age), non-local and local fabrics are 

found in equal quantity. 

One site which has been referred to often as a hillfort (Dunning, 

1076) but is probably best described as an enclosure site located in a 

valley bottom (Champion, in Megaw and Simpson, 1979, 379), is Salmonsbury. 

A limited survey of the ceramics from contexts dated to Period I and other 

contexts which did not contain wheel-throvTi or Roman pottery revealed 

that 86.3% of the pottery was made from calcareous clays and inclusions 

which are probably local (Table 4:4). The majority of these vessels are 

plain, barrel-shaped jars (Dunning, 1976, Fig.13:5-7; Fig.14) which are 

irregularly fired and roughly finished, but some are decorated (Dunning, 

1976, Fig.13:1-4). Many of the illustrated vessels were unavailable 

for fabric examination since they were complete, or reconstructed, and 

on display (Dunning, 1976, Fig.15: 1-8; Fig.12: 1-4 and 10). (This 

assemblage deserves a re-examination in detail and a particular program 

of thin sectioning, especially of the distinctively decorated wares, to 

see if any of them are non-local and from the Upper Thames as suspected. 

The proportion of calcareous fabrics is surprisingly high. More 

detailed limestone studies could suggest other sources.) 

This discussion of locally produced pottery from middle-to-later 

iron age sites in the Cotswold area has demonstrated that several changes 
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in pottery production occur at this time. Local fabrics are present 

on all sites in the area, hut their dominance within assemblages is often 

r^reatly reduced in comparison to the earlier iron age assemblages in this 

same area. The local material ranges from about 30% to 80% in a 

collection. Small and large jars with smooth, almost shoulderless, 

shapes predominate with barrel-shaped jars. Irregular firing and 

imsnoothed surfaces are still common characteristics of this localized 

level of production. Decoration of these local products does occur, 

usually in styles similar to those brought into this area from elsewhere. 

The Middle Zone - East: Warwickshire 

Several sites along the upper Warwickshire-Avon valley have been 

excavated and dated to the middle-to-later iron age period. All of the 

pottery from these sites could have been produced from local clay and 

rock sources. This is quite different from the patterns recognized for 

the Cotswold zone (above) and elsewhere (Middle Zone - West and the 

Northern zone), but is similar to that of the later bronze age and 

earlier iron age production and distribution systems. 

One gravel terrace site consisting of two enclosures was excavated 

under rescue conditions, but is published. Barford-Site C, (Wardle and 

Brovm, 1969) produced nearly 200 sherds of iron age pottery, but only 

54 sherds now exist in the collection. These include all those rims, 

bases, and body sherds illustrated (Thomas, in Wardle and Brown, 1969, 

Fig. 23) and one other body sherd. Tiie majority of the pottery (92.5% 

by weight) is produced from coarse sandy fabrics which are irregularly 

fired, and often finished with only rough wiping on the external surface 

(Thomas, 1969, Fig.23: 31). The other fabrics are a finer sandy ware, 

and a non-vesicular mudstone fabric. All of these fabrics could have 

been produced from deposits of Keuper Marl, Upper Coal Measure clays or 

alluvial deposits in the local crea (Rains and Horton, 1969, 39-55; 

69-72). The vessel forms are either thick-walled, barrel-shape jars, 

or those with sloping shoulders and slight neck constrictions and a 

vertical or everted rim. None of the sherds is decorated. (Dimples 

located on the neck of one vessel below the rim are part of the 

construction technique of that example, and not decoration.) None of 

the coarse sand fabric sherds are burnished, but many are sooted. Rare 

burnishing occurs on the finer sand and mudstone fabric sherds only. 

The small collection of handmade, middle iron age pottery from 
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Wappenbury Gamp excavations (Stanley and Stanley, 1960, Fig.3) was 

examined macroscopically only. Two fabric types were identified - a 

coarse sand fabric and a fossil shell fabric. Both could have been 

produced from deposits within the local area consisting of Keuper Marl, 

Keuper Sandstone, Bunter and Rhaetic deposits. Lower Lias calcareous 

deposits, or alluvium (Hains and Horton, 1969, 63-77). The vessel forms 

are very similar to those from Barford-Site G with plain, barrel-shaped 

iars, or jars with short rims above neck constrictions. The vessels 

are all thick, and fired irregularly from buff to black in colour. 

External surfaces are roughly smoothed with finger impressions still 

visible, or are heavily scratched on the exterior surface, which is 

similar in style to the scored wares recognized in nuantity at 

Breedon-on-the-Hill in Leicestershire (Kenyon, 1950; Wacher, 1964) and 

elsewhere (Cunliffe, 1974, A: 23-4, 5, 6, 8; May, 1976, 138). These 

smaller vessels with no additional decoration on the upper rim edge are 

typical of the middle iron age traditions. 

Pre-Roman iron age pottery was discovered during the excavation of 

Enclosure A at Ryton-on-l)unsmore (Batem.an, 1977) discussed previously 

in the later bronze age section above. Tne assemblage of handmade wares 

were examined macroscopically only. Five fabric types were defined as 

follows: fine and coarse sand, sand with flecks of limestone, coarsely-

wedged natural mudstone clay, and another untempered natural caly - all 

of waich could have been made from local deposits of clays and sands as 

was demonstrated above. The plain vessel forms (Bateman, 1977, Fig.18: 

6, 12, 21, and 28) have finger-nail impressions on their upper rim edges 

which may represent an earlier iron age tradition continuing into later 

pottery production systems. Four body sherds are deeply scored like 

Breedon-on-the-Ilill examples (Bateman, 1977, Fig.13: 2, 18, 29, 31), but 

it is uncertain whether they are of local production or not. All of 

the vessels have been irregularly fired, and range in colour from 

black-brown or grey through a range of dusky yellowish orange and 

olive-orange-pink to pale orange (Bateman, 1977, 36-7). None of the 

siierds are burnished but finger-smoothing is common. 

Therefore, the eastern part of the middle zone of the research area 

is uniquely characterized by the presence of t.'hat is more likely to be only 

locally produced wares in each collection. Some collections have no more 

than 25% of the vessels "decorated" with scoring or scratching or nail 

impressions and others have no decorated examples whatsoever. 
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The Middle Zone-West; Hereford-Worcestershire, Gwent, and South Shropshire 

The ceramic patterning of local production in this area is quite 

different from that of the middle zone-east. Here, all or nearly all 

of the pottery recovered from middle-to-later iron age occupation levels 

is of non-local production, except for the Midsummer ili 11, Caynham Camp, 

and part of the Bronfield enclosure collections whic'n will be discussed 

in the next section. The local fabric types are confined to sandy, 

undecorated wares only, in simple vessel forms. 

One vessel found at Friar St.-Droitwich (Hunt, 1976) is discussed 

in Chapter 5 (Fif,.5:7). It is made from a very sandy, local fabric and 

is decorated but not burnished. The vessel is a thin-walled shouldered 

form with a recessed base. Three horizontal incised lines are located 

on the shoulder area. Tlie vessel is pale grey to black on the exterior. 

Tliere are no known parallels for this vessel type in the area. It was 

found in a Phase B pit at that site, and is likely to date from the later 

pre-Roman iron age period. With two other sandy body sherds, this 

vessel represents 11,5% of the iron age pottery from this site. 

Two types of local sandy fabric pottery were identified in the 

llackstone promontory enclosure collection (Hunt and Davenport, 

forthcoming). One is extremely friable and irregularly fired, while the 

other IS quite dense, and reduced to grey-black in colour. Together 

they represent only 2.07 of the total pottery by weight from this site. 

The vessels made from these local fabrics are undecorated jars 

with simple vertical rims (Fig.4:14b). One friable example (Fig,4.14b-

l'^14(4)(5)) is coarsely-potted, and sooted on the exterior. 

Analysis of the fabrics of middle-to-later iron age pottery from 

Croft ,\mbrev hillfort (Stanford, 1974), Twyn-y-Gaer hill fort (Probert, 

1976), Sutton Walls hillfort (Kenyon, 1954), Credenhill Camp hillfort 

(Stanford, 1970), Dinedor hillfort (Kenyon, 1954), Burrow Hill hillfort 

(Toller, unpublished) and Kenchester extra-mural enclosure (Rahtz and 

Wilmot, forthcoming) indicated that none of the pottery was made of local 

materials during this period. For Twyn-y-Caer, this is in contrast to 

the earlier iron age pottery traditions at that site. 

The enclosure site at Bromfield in south Shropshire (Stanford, 

forthcoming), which I interpret as being of middle-to-later iron age in 

date due to the presence of stamped-and-linear-tooled pottery and the 

absence of Roman pottery in stratified contexts, contains one pottery 
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fabric made from local sand detritus and clay. There is only one vessel 

in this fabric type, a plain barrel-shaped jar that is reduced, roughly 

finished, and unburnished. 

The Northern Zone (Fig.4.13) 

The Tfajority of sites in the northern zone-west which have middle-

to-later iron age pottery are remarkable for their lack of locally 

produced pottery. All of the pottery of this period from The Berth 

hi 11fort (Celling, unpublished), the Rreiddin hillfort (Musson, 1976), and 

Brenig 48 (Allen, forthcoming) has been brought to those sites from 

elsewhere (see below). Only the sites at Fisherwick in Staffordshire 

(Smith, 1979) differ from this pattern and are in the eastern end of the 

northern zone. There nearly all of the pottery by weight could be of 

local production. This pattern places Fisherwick more in the tradition 

of tlie ivanjickshire sites (Middle-Zone-east). The types of fabrics are 

all sandy varieties, and the forms are simple irregularly-fired jars with 

some scratching and scoring for decoration (Smith, 1979, Fig.11-13). 

All of the possibly local vessels are either vertical side jars, bowl-like 

jars with short rims, or barrel-shaped jars. The only definitely 

non-local vessel is black, burnished and round-shouldered (Fig.13: 84i-

Sm.ith, 1979), and will be discussed below. 

Summary 

A large proportion of middle-to-later iron age pottery found on 

sites in the Cotswold zone, Warwickshire, and Staffordshire has been shown 

to be produced from, local clays and inclusions. The vessels are handmade 

and usually irregularly fired. Burnishing is not employed but smoothing 

by the fingers ,ias been identified. T'le vessels are always of simple 

forms and usually less tlian 30cm. tall and 25cm. in diameter, with rare 

larger examples. Rims are flat-topped, bevel-edged, or short and 

vertical. Everted rims are also rare, as are bowl-like vessel forms. 

The irregular firing technique, use of local resources, and simple vessel 

forms and decorative techniques are interpreted as the continuance of 

earlier iron age ceramic traditions in these areas. These same traditions 

die out in the archaeological record of the northern zone during this 

period. 



112 

Section 4:6 - Middle and Later Pre-Roran Iron Age Distributed Pottery 

Eif̂ ht different pottery fabrics have been found to be distributed 

away fron their sources of production in the study area. Seven sources 

are located in the middle zone-west. Four of the fabrics have large 

distribution areas, fron 1250 to 3250 sn.km, but four are more limited 

(Group C, Clee Hills dolerite, calcite, and"Eyebrov?" fabrics). Most of 

these sherds are regularly fired to a dark brown-grey-black reduced 

condition, and many are decorated witli distinctive motifs below the rim 

edge. Some of them are also burnished, in particular those which first 

appear in later iron age sequences. This distributed pottery, therefore, 

contrasts in many ways with the locally produced wares found on occupation 

sites. 

Group A -lalvernian Rock Fabric (Fig. 4.15) 

This igneous and metamorphic rock tempered pottery was first 

identified and defined by Peacock (1968, 414-21) whose thorough description 

of that fabric type and its distinctive inclusions is still consistent 

with the vast majority of sherds subsequently thin sectioned and examined 

for this thesis. The most appropriate source for this material is the 

pre-Camhrian deposits of the Malvern Hills in west Worcestershire. 

Only one possible variation of this fabric type has appeared in two 

collections of material examined, from Croft Ambrey (Stanford, 1974) and 

Kenchester (Rahtz and Wilm.ot, forthcoming). Here sherds of hard fired, 

reduced pottery with stamps and linear-tooled decoration identical to 

Group A examples were thin sectioned and found to contain large angular 

quartz grains and other minerals suggested to originate from the Malvern 

Hills area (Tomber, in Rahtz and Wilmot, forthcoming). These rocks and 

minerals are very similar in shape and size, to those in the Group A 

fab ric. 

In addition to this new fabric variation, a few new design motifs 

have appeared on vessels made fro^ the general fabric type. These 

include tvTo incised motifs from iidsummer Hill (Stanford, 1981, Fig. 65:14 

and Fig.66:26). The former id dated by the excavator to nost-hillfort 

.-•'eriod IIIF after C.200BC., and the latter is from an unstratified 

context. Both have shallow incised designs, not deep linear-tooling as 

described before (Peacock, 1968, 422). The Salmonsbury collection 

(Dunning, 1976) also has a shallow incised design on two Group A fabric 

sherds from. Period I occupation. At Beckford I (Britnell, 1974; and 

pers.comm.), one burnished body sherd with shallow incising was found in 
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a context with another highly burnished fine everted rim sherd, and 

linear-tooled rim sherds a^ain su%%estin% a later iron ap,e date, from 

the third century or later for this shallow incising technique (see below 

for dating). One unique "cable" design of finger-nail impressions on 

the upper rim edge of an unusual everted rim has also been recovered at 

Xidsummer Hill (Stanford, 1981, Fig.63:5), from an uncertain phase of 

occupation. It is not unusual to have the stamped decoration motifs 

include some made by curved finger nails in the shape of a crescent. 

This technique is also found on local fabric vessels, just below the rim 

edge and not on the shoulder. 

Dr. Stanford has recently shotm that the decorated and undecorated 

'̂ roup A fabric pottery has a range of rim styles which belong to it 

alone (1981, 141-8). Barrel-shaped jars with complex internally grooved 

rims are not found on Croup A fabric sherds after the fifth century BC. 

Dr. Stanford's dating sequences have not been challenged formally 

since they were first proposed (1972; 1974) and subsequently modified 

(1981). The entire sequence of distributed pottery in this region begins 

with one early radiocarbon date from Midsummer Hill of 420—185bc. (BIRM-142) 

from a Period I deposit at this site. Only one undecorated Group A rim 

sherd was recovered from Period I occupation at Midsummer, while stamped 

sherds of Group A fabric first appear in Period II there (c.400BC) and 

linear-tooled examples in Period III (c.300BC.) (Stanford, 1981, 146). 

Stratigraphical relationships from other sites are few. At Twyn-y-Gaer, 

Group A fabric sherds are found in Period II at that site dated to after 

370i-70bc. (BM-1118) (Probert, 1976, 115) and ending during the third 

century BC (Probert, 1976, 117). These include only undecorated Group A 

ring, unfortunately. At Croft Ambrey, independent dating for the 

appearance of Group A pottery is provided by one radiocarbon date of 

460^138bc. (BIRM-185) (Stanford, 1974, 225) for Period V at that site. 

The Group A material is first recorded from late in Period VI there 

(Stanford, 1974, Fig.103 and 104; 1981, 146; rig.167) in sparse quantity 

(Stanford, 1974, Fig.90: 20; Fig.91:6 for sites A and B in Period VID; 

Fig. 94: 20 and 21 for Site G in Period VII; and Figs. 95-6 for Site J-

Period VIF). Information about dating of ceramic types is unavailable 

from Beckford I and II, and stratified sequences from other Cotswold area 

sites do not have absolute dating information to accompany them. 

Only one other site has provided reliable evidence for securing 

Group A pottery within a chronological framework. This is the Rreiddin 
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where one stamped and several undecorated rims and sherds have been found 

in post—300bc. contexts. However, none of these contexts "need pre-date 

2nd/1st century BC." (Musson, pers.comm.)• It is important to note at 

this stage that Group A fabric pottery plays two roles; at Midsummer 

Hill, it is the local pottery and accordingly represents nearly 80% of 

the collection by weight at that site, but elsewhere its appearance is 

as a non-local pottery. Since Midsummer Hill is located on the Malverns, 

it is not surprising that it first appears there in an undecorated but 

complex form (Stanford, 1981, Fig.63:1) in the earliest phase of hillfort 

occupation (c. the fifth century B.C.). Subsequently it first appears 

on other sites in the area from the fourth century onwards and probably 

not until the 3rd/2nd century BC. in the northern zone. This extended 

zone of later distribution is supported by the occurence of one 

undecorated burnished and thin-walled vessel of Group A fabric pottery 

in an unusual shouldered form at Fisherwick (site located at SK187082) 

in Staffordshire, dated from the third century B.C. to the first century 

A.D. by the absence of earlier iron age or Roman pottery and the presence 

of three radiocarbon dates recovered from the enclosure ditch: 180^1 OObc. 

(BUM 614), ISO^Obc. (HAR 2471), and 12(Aobc. (HAR 2470). At one 

standard deviation, this series spans 280bc. to 40bc. with a maximum 

overlap at 200-80bc. (Smith, 1979, 91). 

Therefore, the dating of Group A Malvernian rock tempered fabric 

pottery stretches from about the fifth century BC up to the first 

century AD. with only a local use during the earliest phase, a core 

distribution from about the third century BC. and an extended distribution 

may occur at the same time as the development of an additional style of 

shallow, more geometric designs on some everted, highly burnished vessels. 

The presence of everted rim forms and burnishing on the interior of rims 

also appear to increase, but details in quantitative form are unavailable. 

All of the collections examined from sites which have Group A fabric 

pottery are included in Fig.4.15, and details about the amount of material 

is provided for each site in Table 4:5. 

Group B^ Paleozoic Limestone Fabric (Fig.4.17) 

This is one of the most difficult of the distributed wares to 

positively identify in hand specimen, and in thin section. This is due 

to the type of limestone found in the fabric, and first defined by 

Peacock (1968, 421-2). It is a fossiliferous shelly limestone "set in 

a matrix of recrystallized calcite" with 'femall pieces of brachiopod test 
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and fragments of crinoid ossicles ... broken calcite crystal ... 

Bryozoan fragments ... and several of the sections contain algal 

concretions ... (and) pelecypods". The main drawback of this detailed 

fossil list is that the writer did not mention how often a fossil 

actually appeared in each thin section. It is far more frequent to have 

only the recrystallized calcite limestone in angular fragments, than the 

fossils. Frequently, thin sections of this fabric, identified by vessel 

form and decorative motifs (Peacock, 1968, 418: 1-16), have no diagnostic 

fossils which can positively place the sample into this fabric group. 

Nevertheless, once this shortcoming is recognized, the recrystallized 

limestone, rounded clay pellets and quartz grain component can become 

distinctive as the definition of this specific fabric type, on their oxm. 

The fabric and inclusions are very different from the Jurassic oolitic 

and shelly limestones, which were so commonly used in the Cotswold zone 

in the production of middle-later iron age pottery. The most difficult 

differentiation occurs at those sites in the southwestern part of the 

Cotswold zone which also have black or grey, reduced, well-made pottery 

which is tempered with white angular limestone fragments identified 

petrologically as fresh (not recrystallized) shiny white calcite only. 

The classification dividing these two limestones is often blurred, and 

especially difficult to determine microscopically. 

Group pottery was likely to have been fired to below 750°C. since 

it is tempered with a calcium carbonate material. Above this temperature, 

the calcium carbonate would decompose (Rye, 1981, 33). This is a useful 

type of inclusion in a cooking vessel, because its thermal expansion is 

near enough to that of average fired clays to reduce any stresses due to 

differential expansions (Rye, 1976; 1981, 33). 

The vessel form for Group B^ Paleozoic limestone fabric is a 

barrel-shaped jar, usually found in one of two sizes, either an average 

jar size, or a very large storage jar (Peacock, 1968, 418: 1-14; Kenyon, 

1954, Fig.10: 1 and 8), and a rare bowl form (Peacock, 1968, 418: 15; 

Kenyon, 1954, Fig.13:22). The rim forms are of several types: the 

neckless incurving variety with one inner rim groove; the necked 

vertical variety with one or two inner ring grooves; the plain and 

vertical neckless ones, and the plain everted variety (Saville, 1979, 

Fig.9: 2, 3, 13, 14, 17-20, 22-29). Decorations, located below the rim 

ed,ge only, include stamps, stamps above or below one horizontally tooled 

line, or stamps between two lines. A great variety of single element 

stamps exist, and also may include deep curved finger-nail designs 
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(Peacock, 1968, 418: 14; Kenyon., 1954, Fig.13: 22), in addition to carved 

S-shapes, V-shapes, triangle points, and paired curves or tear drop stamps. 

The only additional design motifs which have appeared from recent 

research and excavations are the unusually unique example of linear-

tooled Group fabric pottery (Kenyon, 1954, Fig.14: 9), and two 

lattice-design examples - one from Guiting Power (Saville, 1979, Fig. 9: 

38) x<rhich is redrawn here (Fig. 4: 18), and one from Frocester Court in 

Gloucestershire (Darvill, pers.comm.). The Guiting Power example is 

also different in form with a more pronounced neck, and rounded body. 

The design covers a wide band at the neck zone, and is similar in many 

ways to the examples of Groups 2 and 3 fabric pottery of the Glastonbury 

style (Peacock, 1969, Fig.4: M129, M175; Fig.5: 3), as is the rounded 

body form. 

The source for the Paleozoic limestone inclusions in this fabric 

type has traditionally been suggested as lying in the Silurian limestone 

deposits in the Malvern Hills area due to the presence of three thin 

sections containing "rare fragments of hornblende, felspar or epidote" 

(Peacock, 1968, 422). These slides were reexamined for this study. 

Two were vesicular examples containing the igneous rock, and one had 

enough igneous rock pieces in it to suggest that it may have been derived 

from a Group A fabric example with Paleozoic limestone stray fragments, 

or that it is a Group sherd with detrital fragments of Llandovery 

sandstone rock (Peacock, 1968, 423-4). 

The vesicular sherds have been completely reclassified as Group D 

Vesicular Mudstone Fabric pottery (see below). Also, the suggestion 

that the Malvern Hills Silurian limestone deposits are the source for 

Group B^ Paleozoic limestone fabric pottery is now doubtful due to the 

absence of any sherds of this fabric type from excavations at Midsummer 

Hill hillfort on the Malverns (Stanford, 1981, 138). Together these two 

phenomena provided the impetus to reexamine the nature of the distribution 

of Group B^ pottery, and to try to suggest a more likely source than the 

Malvern Hills for this material. 

One site in this region has Group B^ fabric pottery as over 90% of 

its iron age collection. This site is the hillfort at Sutton Walls 

(Kenyon, 1954). This same pattern was discussed for the Midsummer Hill 

collection above where it was very apparent that Group A fabric pottery 

was the local fabric pottery. Group B^ pottery is very common on sites 

west and south-east of the Malvern Hills (Fig.4: 17), but it is only 
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found on. one site to the east of the Hills Cthe salt-working site in 

Droitwich; see chapter 5). The popularity of this fabric type at Sutton 

Walls, the range of decorative motifs in that collection (nearly every 

known variation is included), the complete absence of this fabric at 

Midsummer Hill, and the overall distribution of the fabric type strongly 

suggest that the source must be located in Herefordshire. 

The presence of Silurian (Paleozoic) deposits of limestone was noted 

by Peacock in the Woolhope area of east Herefordshire (1968, Fig.2). 

The Wenlock Series within this Silurian outcrop contains the Woolhope 

Limestone (Fig.4: 19), which is "mainly grey, nodular, argillaceous 

limestone or thickly bedded limestone ... The fauna is poor, the commonest 

fossils being brachiopods and corals" (Earp and Hains, 1971, 63). This 

series is very similar to that found in the Group fabric, and it is 

located surrounding an outcrop of Llandovery rock (Earp and Hains, 1971, 

61), which could explain the presence of rare sandstones and igneous 

rocks in the fabric. Therefore, it is highly likely that the source for 

the Group fabric pottery inclusions lies in the Woolhope area 

(Squirrell and Tucker, 1958). This possibility was first suggested by 

Stanford (1974, 196) on typological comparisons. 

The dating evidence for Group B^ pottery still relies on the sequence 

from Croft Ambrey and its correlation with that at Midsummer Hill 

(Stanford, 1974; 1981). Unfortunately, there is no reliable dating 

evidence or any absolute dating from Sutton Walls due to the nature of the 

deposits excavated - i.e. quarry hollows of debris accumulation. 

Group B^ pottery provides the majority of ceramic data from Period IV at 

Croft Ambrey (Stanford, 1974, Fig.90: 1-7, 9; Fig.91: 1-2), phased by 

the excavator and thought to represent fifth-fourth century BC. occupation 

(Stanford, 1974, Fig.104). Croft is about 35kms. northwest of the 

Woolhope area source for this pottery fabric. It is very interesting to 

note that there is no evidence for the use of pottery at Croft prior to 

this phase. The present evidence suggests that the appearance of 

Group B^ pottery was filling a vacuum in that immediate area which may 

help to explain why it was necessary to use this particular pottery from 

a distant source - i.e. there was no previous tradition of ceramic 

production in the area. This same pattern with the use of a type of 

pottery from a non-local source as the earliest material on that site was 

noted at Midsummer Hill (Stanford, 1981, Fig.62; 1 - Group D Vesicular 

mudstone fabric rim). It is only in this middle zone of the research 

area where, in the absence of previous ceramic traditions, products from 
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specific production areas are adopted as the earliest middle iron age 

pottery. 

There is a strong possibility that the production of Group 

stamped and tooled pottery may have wained somewhat and the once wide 

distribution been reduced in the third and second centuries BC., but then 

revived in the first century BC.-AD. with new vessel forms. Several 

lines of evidence can be used to support this impression, but they are 

far from conclusive as proof. At Croft Ambrey, Group D pottery which 

is decorated similarly to Group material, and Groups A and other 

pottery become more popular in Periods VI-VII (c.250 BC.) at the expense 

of the once dominant Group Bĵ  (Stanford, 1974, Group D - Fig.90: 12, 13, 

17, 18, 21, 27, 32, 34, 35, 46-48; Group A - Fig.90: 20, 30, 31, 37, 38, 

40, 41, 44, 49; and Glee Hills dolerite fabric - Fig.90: 39, 43). 

Group B^ pottery is not found at Twyn-y-Gaer at all, even though it is 

the closest source of stamped and tooled pottery (35km. to the northeast). 

Instead, only Groups A and D are found. They are interpreted as 

representing occupation from after C.3803C., through the third century BC. 

at least (Probert, 1976, 117). It will be important to determine whether 

this same decline occurs in the Eackford I and II sequences, to the south 

east of the source. Such an ebb-and-flow of production and distribution 

has already been hypothesized for the stamped Group A pottery (Stanford, 

1981, 148). This restriction in distribution of the Group B^ material 

is offset by the expansion in distribution of the Group D pottery (see 

below) in the post-300bc. phase. Details about the amount of Group B^ 

pottery are available in Table 4.6. 

New forms of Group material appear by the early first century AD 

at least, if not earlier, including large bowls with heavy rims and jars 

with thickened rims and frequent vertical burnishing (Xenyon, 1954, 

Fig.12: 22, Fig.14: 20-21, Fig.18: 5, and Fig.19). Dating of this later 

material is dependent upon the unpublished sequence from Beckford II, 

(Wills, pers.comm.). These new forms are found at Sutton Walls, 

Kenchester, Boston (Anthony, 1958, Fig.6:4-10; Fig.7:4, 10, and 11), 

Beckford, Bagendon, and Frocester Court, but not at Croft Ambrey or 

further north. These jars could be classified in the same series as 

those produced from Group A fabric in the first and second centuries AD. 

(Peacock, 1969b). 
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Group C Llandovery S^dstone Fabric (Fig.4.20) 

One of the most difficult aspects of this particular fabric group 

is its similarity to that of Group A fabric sherds in hand specimen. 

The fabric description (Peacock, 1968, 423), decorations, and forms are 

all very similar. These vessel forms are barrel-shaped with no necks, 

or slightly necked types. The diagnostic aspects of the inclusions in 

this fabric are the predominance of plagioclase felspar, quartz and 

felspar rock and finer igneous rock, the angular shape and size of these 

pieces (c.1-2.Oram, across), the absence of hornblende epidote, and the 

felspathic nature of the large pieces of original sandstone rock (up to 

7.0mm.). The inclusions in this fabric are very likely to have 

originated from the Llandovery (Silurian) deposits in the Malvern Hills 

area, and in particular, from the Cowleigh Park area (Peacock, 1968, 423; 

Earp and Hains, 1971, 61). The dating of this material relies on that 

provided by the Croft Ambrey sequence. Here it has been shown to begin 

at about the beginning of the second century EC. in hillfort Period VID 

(Stanford, 1981, Fig.69), at the same time as the appearance of Group A 

fabric pottery at that site. The present distribution of this pottery 

is provided (Fig.4:20), and details about the amount of pottery is 

available (Table 4.7). 

Group D Vesicular Muds tone Fabric (Fig.4.21; Table 4.8; Pla.+e /i) 

The original description of Group fabric pottery mentioned that 

"sherds with a vesicular texture are common" and that "The shape of the 

vesicles indicates that they originally contained rock fragments and 

this was undoubtedly limestone, which has been lost through unfavorable 

soil conditions on the find site" (Peacock, 1968, 422). On the basis 

of frequency and typology, this vesicular material was always included 

in Group to the extent that the distributions of both the vesicular 

material and the truly limestone B^ material were always considered 

together. Since the publication of this work, several more iron age 

sites have been excavated which produced vesicular pottery, but again 

none of the sherds contained any evidence for limestone inclusions. 

Several of these sherds were examined in detail with the preparation 

of a freshly broken fracture and the use of a binocular microscope (x 20). 

Numerous pieces of reddish-brovm, loosely structured, clay-like material 

were visible in the denser clay matrix. This material does not react 

to dilute hydrochloric acid, and therefore is non-calcareous. Because 
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the material is loosely-structured, it will dissolve in water and will 

also disintegrate and break away from the matrix when examined with a 

pointed instrument, leaving vesicles in the fabric. The fabric is also 

very porous and of low density Ccorky texture). It is a soft fabric 

which ranges in colour from black to dark grey or greyish brown with very 

rare examples of pale orange sherds CMunsell 2.SYR 6/9). The vesicles 

appear in sparse to common amount, from 10-30% of the total fabric area. 

They range in size from 0.4-2.0mm. across and are irregular and angular 

in shape. 

In thin section, the fabric is micaceous and consists of sparse to 

abundant amounts C5-35%) of angular fragments of mudstones, or more often 

voids which once held mudstones. Mudstone is a detrital sedimentary 

rock which does not form a plastic mass when wet. It can disintegrate 

in water and lacks any bedding fissility. It is similar to siltstone 

but usually contains a greater amount of clay grade size particles than 

silt grade size (Greensmith, 1978, Fig.8:17). These particular 

muds tones are usually micaceous and can measure from 0.4-2.0mm. across. 

They are poorly sorted and contain a 10-70% concentration of quartz 

grains (maximum size c.0.125mm. and majority 0.060mm. or less) which are 

subrounded to subangular in shape. The remaining matrix of the mudstones 

consists of clay grade particles which act as a loose cement. Because 

these mudstones can disintegrate in water, they leach out of the fired 

clay of the pottery after deposition on archaeological sites. 

Therefore, irregularly shaped vesicles appear on the surfaces of the 

pottery sherds. This characteristic explains the confusion between 

vesicular examples of the Group limestone fabric pottery which result 

from unfavorable soil conditions (Peacock, 1968, 422) and this vesicular 

mudstone pottery. The mudstone fragments are probably naturally 

included in the clay matrix of this pottery fabric. 

The matrix of anisotropic clay also contains a moderate amount of 

subrounded to subangular quartz grains: larger grains (0.2-0.8mm.) in 

concentration from 1-5% of the total fabric area; medium-sized grains 

(0.1-0.2mm.) about 1-5%; and smaller grains, from about 3-15% 

concentration. Rare to moderate amounts of micaceous clay pellets, which 

measure from 0.1-0.4mm. across, often appear in this fabric. Iron ores 

are also present. 

In addition to these inclusions, rare examples of other sedimentary 

rocks, and some igneous and metamorphic rocks were identified. These 
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include very fine micaceous siltstones, ferruginous siltstones, and 

slightly micaceous, fine sandstones which, are all generally rounded to 

subrounded in shape and measure from 0.4-3.5mm. across. Other rock 

fragments include large angular pieces of sericitized orthoclase 

felspars with iron staining, and quartz which are weathered, quartz-mica 

schist (0.3mm.), hornblende, fragments of plagioclase and orthoclase 

felspars, and epidote. 

Possible sources for this muds tone fabric can be found in the area 

around the Malvern Hills in west Worcestershire-east Herefordshire. 

Here marly clays from the Keuper CTriassic) series and micaceous clays of 

the Downtonian (Old Red Sandstone) series can be found (Earp and Hains, 

1971, 72-7; 88). An area v/hich contains Downtonian marly clays bearing 

mudston.es, with micaceous siltstones, and fine sandstones is located in 

the Teme Valley below Stanford Bridge (Mitchell, et al., 1961, 54-6). 

The Malvern Hills could provide the rare fragments of igneous and 

imtamorphic rocks (Earp and Hains, 1971, 13) but in the area just west 

of Martley ($0745595), pre-Cambrian rocks very similar to the Malvernian 

rocks have been identified at a small exposure (Mitchell, et al., 1961, 

22-4 and Fig.l). These igneous and metamorphic rocks are surrounded by 

Downtonian Keuper and Upper Coal Measure deposits, and may have been 

incorporated in to the clays. 

Several clay samples from this possible source area were selected 

and examined petrolgoically to help indicate a more precise location for 

this mudstone clay. Three clays (at S0739636; S0712654, and S0665797) 

contained some mudstones in sandy clays, and three others (at S0765630; 

S0680590; and S0809599) bore ferruginous, micaceous siltstones in varying 

quantities. 

The handmade vessels of this fabric type usually appear in forms 

that are typical of Groups A-C pottery: neckless jars of the saucepan 

pot type, jars with slightly necked forms and upright rims, and a single 

example each of a larger storage jar type (Fig.22d) found at Blackstone 

and an undecorated everted rim, high shoulder jar found at Midsummer 

Hill (Fig.4.11). 

Three different types of decoration appear on vessels made from 

this fabric type. These design groups are: 1.) a single, horizontal row 

of stamps bearing S-shape, designs, chevrons, crescents or loops; 2) these 

same stamps accompanied by a single horizontal incised line located above, 

or below the row of stamps or both; and 3.) a shallow, lattice-like 
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design consisting of two horizontal, parallel, incised lines with, 

criss-crossing diagonal incised lines between and over them (Musson, 

forthcoming), The stamped—and—linear—tooled designs are typical of the 

Group pottery while the lattice design is reminiscent of elements 

found in the Glastonbury styles (Figs. 4.22a-d). 

Group D pottery can be dated on stratigraphical evidence to the 

middle and later iron age phases in the area from about the mid-fifth 

century BC. onwards (Stafford, 1981, Fig.69). It first appears at 

Midsummer Hill in contexts regarded as pre-hillfort [Stanford, 1981, 

139-140), and continues in use at that site until it is abandoned in the 

mid-first century AD. At Croft Ambrey, this pottery fabric type first 

appears with an undecorated form in Period IV on Site A (Stanford, 1974, 

Fig.90:8), and with decorated forms in Period V at Site A (Stanford, 

1974, Fig.90:12, 13). It gradually seems to replace the earliest pottery, 

Therefore it appears that in the core area of the Group D pottery 

distribution of Worcestershire-east Herefordshire, it is the earliest 

pottery recovered of middle iron age date, while at sites further from 

the source area pottery with identical forms and designs in Group B 

fabric is being utilized. Later in this sequence, the Group D pottery 

seems to dominate the distribution of this decorated range of material in 

the western areas. 

This phase of ceramic distribution expansion is recognised at Croft 

Ambrey in the latter part of Period VI and especially in Period VII, 

where it seems to coincide \n.th the appearance at both Croft Ambrey and 

Midsummer Hill, of the linear-tooled pottery in Group A fabric (Stanford, 

1981, Fig.69). These stratigraphical relationships are unfortunately 

not securely confirmed by radiocarbon dates, and therefore are only 

relative, adjustable sequences that pre—date Roman occupation. Group D 

pottery has not been found at sites in this area dating from the late 

first to second century AD. only. Therefore, it appears that the 

production of vesicular mudstone Group D pottery does not continue into 

the Roman period. 

With the identification of this Group D pottery fabric, it has been 

necessary to re-examine and redefine the distribution of the Group 

pottery in this area. The distribution of Group D pottery clearly 

occupies a more northern sphere within the region while Group B^ pottery 

is concentrated in the southern sphere (Figs. 4:17 and 4:21). The 

overlap in the. distributions may be the result of several hundred years 
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of ceramic change, or the lack, of exclusive distribution zones for the 

prehistoric pottery in. ttie area. This is demonstrated by a comparison 

of the distribution of Group A pottery CFig.4:15) compared with those of 

Groups and D. 

The proportion of Group D pottery at a site is also influenced by the 

location of the site and its duration of occupation whether in the core 

area of east Herefordshire-west Worcestershire during the entire duration 

of Group D pottery production; in the south-west of the region during 

the middle phase of production; or in the north and north-west of the 

region during the later phases. There is considerable evidence based 

upon the comparative sequences at Midsummer Hill and Croft Ambrey that 

the use of Group D pottery was not commonly adopted in the wider area 

'-'ntil later in the iron age, even though the production of this pottery 

t-ype began much earlier, as discussed previously. At sites such as 

Twyn-y-Gaer, Credenhill, and the Breiddin, the large proportion of 

Group D pottery in those collections may be indicative of slightly later 

iron age occupation at these sites, suggested at Twyn-y-Gaer to begin 

after about 380BC. (Probert, 1976, 117). This is supported by the 

sequence at Croft Ambrey where Group D pottery first appears in Period IV 

at about 400BC. and becomes more common later. The large proportion of 

this pottery at Blackstone is likely to be the result of the nearness to 

that site of the Group D source area as well as the late occupation on 

that site. The Group D pottery found at the Breiddin appears in 

post-300bc. contexts: core of rampart - 270^0bc. (QL 1080); roundhouses 

- issi-sibc. (BM 1160) and 191-28bc. (BM 1161); layers - 201-3lbc. 

(BM 1158) and 192^41bc. (BM 1159). 

Group E Llandovery Quartzose Fine Sandstone Fabric with Epidote, 
Felspars, and Ferruginous Sandstone (Fig.4.23; Table 4.9) 

The macroscopic examination of middle-to-later iron age pottery in 

this region often revealed anomalies which did not accord well with the 

descriptions of either Group A or Group C fabric pottery. These oddities 

were usually black throughout, with occasional light brown or pale grey 

examples, and very well burnished on the exterior, and occasionally the 

interior. The fabric is best described as sandy, with rare to moderate 

amounts of dull pink and grainy angular rock fragments, up to 2.0mm. 

across. Superficially this fabric looks similar to the Group A material, 

but the rock inclusions are not bright and shiny like the Group A ones, 

and they are generally smaller in size range and fewer in number. 
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In thin section, this optically anisotropic clay matrix contains a 

20-35% concentration of angular to subrounded quartz grains: 5-10% large 

grains CO.2-0. 7inm. ) ; 10-15% medium-sized grains (0.1-0.2mm. ) ; and 5-10% 

finer grains. The angular rock fragments are crushed pieces of 

quartzose fine sandstone and siltstone, from 0.3-2.5mm. across, which 

appear in concentration from 1-15% of the total fabric area. They have 

either ferruginous or siliceous cement binding, and are often micaceous 

with both Muscovite and biotite. Rare pieces of zircon and epidote can 

be identified in them as well. Epidote is often found as an accessory 

mineral from 1-15% in concentration as single grains or aggregate 

clusters. Orthoclase felspars and quartzite fragments are also common 

while pieces of plagioclase felspar, biotite mica, and sandy limestone 

are very rare. The clay matrix is slightly micaceous and has rare to 

common amounts of rounded clay pellets and iron ore. 

The likely sources for the inclusions found in this fabric are once 

again the Llandovery (Silurian) deposits found in the Malvern Hills, 

Woolhope, or May Hill area (Earp and Hains, 1971, 58-62). The likeliest 

among these is probably the Ledbury-Malvern inlier where "Llandovery rocks 

crop out extensively in the Eastnor Park area and a narrow belt from 

north of Herefordshire Beacon to Old Storridge Common. There is also a 

small inlier at Ankerdine Hill. The basal Llandovery beds are brown and 

red siltstones and sandstones" (Earp and Hains, 1971, 61). This contrasts 

with the Cowleigh Park area where Cambrian and older rocks are well 

developed with coarse sandstone, and provide the basis for the Group C 

pottery fabric. 

No complete vessels of this fabric have been recovered (Fig.4.24). 

Rim sherds are usually everted or beaded, bases are flat or pedestal-type 

with a flared foot. Two vessel shapes have been recognized: a 

round-body form and the typical barrel-shape jar. Decorations are only 

in the linear-tooled style, with either grooves (Fig.4:24 - as at Guiting 

Power) on the neck area and upper shoulder or shallow incising below the 

rim and on the neck. 

This fabric and these forms and decorations belong to a later iron 

age phase of occupation at Midsummer Hill where one likely candidate for 

this fabric type (Stanford, 1981, Fig.65: 20a) was found in col v phase, 

late in that hillfort's occupation sequence. At Blackstone, several 

sherds from one vessel were found in a pit within tliis enclosed 

promontory site, dated by the excavators to the later iron age (Hunt and 
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Davenport, pers.comm.) (Fig.24). At Croft Ambrey, Several rim sherds 

are known from late and unstratifiad phases only [Stanford, 1974, Fig,93: 

18 and 19; Period VIIA Fig.95: 30). Likewise, the occupation at Guiting 

Power is interpreted by the excavator as belonging to the late pre-Belgic 

period (Saville, 1979, 149). 

The distribution of the ten sites where Group E pottery has been 

found stretches from Collfryn and the Breiddin to Salmonsbury (Fig.4:23), 

This wide distribution is not unexpected if the late phase of its 

appearance and its similarity to Group A pottery are considered. 

Glee Hills Dolarite Fabric (Fig.4.25; Table 4.10) 

The collection of unstratified, igneous rock-gritted pottery from 

Gaynham Camp near Ludlow in south Shropshire (Gelling, 1964-) is made up 

of two distinctly different fabric type: one base and four body sherds 

of Group A Malvarnian rock fabric, and three rim sherds, one base and 

several body sherds of Glee Hills dolerite-tempered fabric (Gelling and 

Peacock, 1969, 96-7; Fig.21). The dolerite rock was defined in detail 

by Peacock as being composed principally of laths of labradorite felspar 

and augite with grains of olivine, analcime, and some iron ores, 

especailly skeletal ilmenite, which compares closely to that from the 

Clee Hills nearby. The fabric is usually a buff-brown colour, but rare 

examples of black sherds are known. The three rims from Caynham Camp are 

from two undecorated barrel-shaped vessels with beveled rims and no necks. 

As previously noted above, this same tempering had been used in the 

pottery recovered from the Bromfield bronze age cremation cemetery, also 

near Ludlow. One vessel (Stanford, 1980, Fig.12: 6) from the latest 

phase of that cemetery has a generally similar form to the Caynham rims. 

The only dating available for the iron age types is from Croft Ambrey 

where about ten undecorated vessels have been found late in the sequence 

from about the end of the second century BC. onwards (Stanford, 1974, 

Fig.94: 15 and 16 - Period VIF; Fig.95: 24, 28, and 29 - Period VIIIA; 

Fig. 90: 39 and 43 - Period VIID; Fig.91: 21 - VIID; and Fig. 97: 93 and 

1 and Fig.98: 16 and 22 of no particular phase). The earliest of these 

vessels have flat-topped vertical rims and slight necks with sloping 

shoulders, but the remainder are barrel-shaped jars with beveled rims, 

identical to those from Caynham Camp. 

Since the publication of these two accounts, several other examples 
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of Clee Hills dolerite-tempered pottery have been found on iron age sites 

in the middle zone area (Fig. 4:25), for a total of eight sites: Croft, 

Caynham, Blackstone, Friar St.-Droitwich, Sutton Walls (Kenyon, 1954, 

Fig.14:23), Burrow Hill, Bromfield Enclosure, and Sharpstones-Site A. 

Only the Bromfield enclosure site collection contained decorated sherds. 

The motifs are of two types, but unavailable for illustration: slashes 

on the upper rim edge (three rims from one vessel), or stamps-and-tooling 

(one rim). 

Calcite Fabric 

The use of calcite as a tempering agent in middle-later iron age 

pottery in western England was first noted by ApSimon (1959, 160), and 

again by Peacock (1969, 41-61) for one range of Glastonbury-style 

decorated pottery. Group 3. Pottery in this group was defined as 

"soft varying in colour from black to reddish brown. 
Scattered throughout are numerous white crystals of 
calcite up to about 2mm. across, commonly in the 
form of rhombs with sharp angles showing no sign of 
rounding. In thin-section they are seen to be set 
in an optically anisotropic matrix of baked clay 
containing a sparse scatter of quartz grains about 
0.05mm. across, but larger (up to 1mm.) rounded 
grains are sometimes present ... Although crystalline 
calcite is a fairly common mineral ... The Mendip 
limestone would be a suitable source" (Peacock, 
1969, 48). 

The sites where this type of fabric and decorated material (two sites) and 

undecorated material (two sites) was found include four located on the southern 

edge of this research area: Llanmelin (over 80% of that collection) 

(Nash Williams, 1933), and Blaise Castle (67.6%) (Rahtz and Brown, 1959, 

Fig.37: 4, 6-11; 14, 15, 19, 20, 21-25; 28, 29, and 31-36); Sudbrook 

(Nash—Williams, 1939, Fig. 5:2—6) and Uley Bury (Ellison and Saville, 

forthcoming) (21.4%). 

These examples are from smooth-shouldered, barrel-shaped jars with 

short vertical rims or beaded edges (Fig.4:26). The vessels are usually 

black in colour but occasional examples are irregularly fired. The 

Mendip Hills are 25km. from Blaise Castle, 50km. from Uley Bury, 30km. 

from Sudbrook, and 35km. from Llanmelin. One other source at least for 

calcite rock lies in the red marls of the Keuper division (Triassic) in 

the vicinity of Bristol (Kellaway and Welch, 1948, 4), 10km. from Blaise, 

32km. from Uley, 10km. from Sudbrook, and 15km. from Llanmelin. Thus 
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FIG. 4.26 GALCITE FABRIC POTTERY 

Uley Bury (after Saville with Ellison, 

forthcoming^ 

Blaise Castle (after Rahtz and Brown, 1959, 

Fig. 37) 
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although, the Mendips may be the source for some of the calcite-tempered 

pottery found in the Somerset-Bristol Channel area, alternative sources 

cannot be ruled out. 

It is interesting to note that there are no undecbrated vessels of 

calcite fabric in the collections of pottery from Glastonbury and Meare 

Lake villages (Bailey, 1981) even though there are decorated ones 

CGlastonbury-style Group 3). With the Mendips, a source for calcite 

limestone, less than 25km. from these iron age villages, and with 

decorated pottery only found at them in contrast to the two sites further 

north where only undecorated pottery has been found, the existence of two 

or even three sources seems very probable. 

Eye-Brow Decorated, Vesicular Mudstone Fabric 

One other fabric type with a distinctively decorated style is likely 

to belong to the groups of pottery which are distributed away from their 

source areas. This is the "eye-brow" design pottery (Cunliffe, 1974, 

328) found at Twyn-y-Gaer in the Period III phase of later occupation 

(Prcbert, 1976, 115; 118). The "eye-brow" pottery is made from another 

type of vesicular mudstone fabric which is not locally found in the 

Twyn-y-Gaer area, but is present in many deposits of marl with mudstones 

in the area around Sudbrook and Lydney Park (Wheeler and Wheeler, 1932) 

(Welch and Trotter, 1961, 13, 36; Fig.11). 

Other design types exist on the edges of this study region, such as 

a scored ware rim found at the Berth, but detailed examination of the 

fabrics and sources was impossible to pursue for the thesis. Regrettably 

the Lydney Park collection was not examined but it clearly shows an 

unusual variety of designs in the illustrated groups (Wheeler and Wheeler, 

1932, Figs. 24 and 25)., including a stamped rim sherd identical to a 

Group D example from Twyn-y-Gaer (Fig.24:15), several unique stabbed-and-

tooled wares (Fig.24: 12-14, and 16), a Glastonbury-style rim (Fig.25: 18), 

and two eye-brow examples. 

Section 4:7 - Discussion of the General Changes in Pottery Production 
and Distribution During the First Millennium BC. in 
Western Britain 

The production and distribution of pottery during the first millennium 

BC. in western Britain began with only humble beginnings and scope, but 
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increased at an accelerated pace to present quite a different picture 

prior to the introduction of wheel—thrown wares in the first century AD. 

For the centuries customarily regarded as later bronze age in date from 

the eleventh to eighth- centuries SC., pottery production was based firmly 

at the community level of domestic and household industry organization. 

Several sites, both settlements and cemeteries, have repeatedly 

demonstrated localized sources for the clays and inclusions found in the 

fabrics, whether for cooking, storage, serving or funeral purposes. 

Vessel forms are few but distinctive with shouldered jars, lipped-bowls, 

and little cups. The decorations found in only two collections dated to 

this period are not enough comparative material to assess any design trends 

yet. 

This background of pottery production and the absence of distribution 

is found to continue into the earlier iron age period, from about the 

eighth to fifth centuries BC. for the most part. Vessel forms are very 

similar with shouldered jars, and bowls but cups disappear. Decoration 

by the use of finger impressions of nail and tip become popular in the 

southern part of this region but are rare elsewhere. By far the greater 

majority of vessels are still made from local clays and inclusions, but 

occasional instances of non-local products appear in collections for the 

first time in all parts of the region. This slight evidence for pottery 

distribution networks is repeated in the beginning of salt distribution 

networks at this same time (Chapters 5 and 6). 

During the fifth century BC. several new types of pottery fabric 

appear in the archaeological record which become the basis for the first 

truly major change in pottery production and dispersion. These are the 

appearance of Groups A, B^, and D stamped-and-linear-tooled wares which 

establish the first examples of vessels produced in the region which are 

distributed beyond a local area. Their distributions increase dramatically 

through time, if somewhat irregularly. These stamped-and-tooled wares 

represent the formation of regional decorative motifs with more confined 

distributions than those of the finger-tip impressions found all over 

southern and western Britain in the earlier iron age. Their location in 

this study area is opposite equally distinct regional motifs to the east 

(scored and scratched wares), to the southeast (swag-decorated bowl series, 

and the saucepan pots of central southern England), and to the southwest 

(Glastonbury-styles). 



147 

Later in the iron age, a multiplicity of other fabrics and fabric 

^ design concentrations appear as indications of a climate which fosters 

change. Alongside these new trends of ceramic distribution lie the 

continued presence of local, community level pottery production. In 

the southern zone, this was a flourishing activity, while in the middle 

zones the local wares were also the regionally distributed ones in most 

cases. To the north, however, local pottery production was 

non-existent. 
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TABLE 4 . 1 - QUANTITATIVE POINT COUNT DATA FOR MOEL-Y-GAER THIN SECTIONS 

Cafter Dr. D.A. Jenkins, manuscript. Table K) 

Sherd Sherd Sherd 
No. 1 No.10 No.22 

Context 1599 1284 M/W 389 

CLASTS 23 33 42 

MATRIX 67 54 43 

VOIDS 10 13 15 

RHYOLITE 26 19 10 

MICROGRANITE - 22 — 

GRANITE — — -

KERATOPHYRE 61 — -

TRAYCHITE - - -

EASIC IGNEOUS 
(ANDESITE) 

- 48 -

LITHIC SANDSTONE - 1 68 

SANDSTONE/SILTSTONE 1 — — 

CHERT — ?1 -

ANGULAR QUARTZ 3 6 13 

ROUNDED QUARTZ 4 — 5 

FELSPARS 4 3 2 

"GROG" 1 1 

% of total 
sherd section 

Vol. % 

of clasts 
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TABLE 4.3 - CARBON-14 DA.TRS FROM. THE WREKIN Cafter Stanford, forthcoming) 

BDOf 531 F.30a 

HA& 4454 F.40 

HAR 4452 F.31b 

B D M 530 F.35a 

Wood charcoal from 
final socket, hut 2 

Wood charcoal from 
final socket 

Wood charcoal from 
penultimate socket, 
hut 3 

Wood charcoal from 
final socket, hut 3 

520-180bc, 

410-80bc. 

39(>-70bc. 

340-100bc. 
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TABLE 4.4 - COTSWOLD ZONK SITES WIIHLLOCAL AND NON-LOCAL POTTERY 

Percentage by Weight 

a.) as described in. text 

BREDON HILL 

Non-local fabrics 

Local fabrics 

Coarse fossil shell fabric 
Fine fossil shell fabric 
Oolitic limestone fabric 
Fossil shell and ooliths 
Coarse sandy fabric 
Fine sandy fabric with some 

calcareous matter 

DANES' CAMP-CONDERTON 

73.5% Non-local fabrics 60.9% 

2 6 , 

8.3% 
1.0% 
1.4% 
1.1% 
0.8% 

13.9% 

5% Local fabrics — — 39.2% 
Fossil shell and ooliths 21.0% 
Sandy with calcareous 
matter 14.5% 

Sandy fabric 1.9% 
Micaceous fabric 1.8% 

BECKFORD I 

Non-local fabrics 

THE KNOLLS-OXENTON 

35.8% Non-local fabrics 50.7% 

Local fabrics ——————————————————— 64.2% 
Fossil shell fabric 50.8% 
Oolitic limestone fabric 5.1% 
Sandy fabric 3.8% 
Sandy with calcareous matter 3.4% 
Fine quartz sand fabric 1.1% 

GUITING POWER 

Local fabrics 
Fossil shell fabric 17.7% 
Sandy fabric 0.7% 
Limestone fabric 5.2% 
Clay pellet fabric 15.0% 
Oolitic limestone fabric 
with fossil shell 0.8% 

ULEY BURY 

39.4% 

,3% Non-local fabrics 29. 2% 

Local fabrics — — — — — — — — — — — 82. ,7% Local fabrics 70. 8% 
Fossil shell fabric 64.3% Oolitic limestone with 
Fossil shell fabric with fossil shell 48. 9% 
oolitic limestone 12.5% Fossil shell fabric 20. 5% 

Oolitic limestone with Micaceous with calcareous 
fossil shell 2.9% matter 0. 1% 

Oolitic limestone fabric 1.8% Sandy with calcareous matter 1. 2% 
Sandy fabric 0.5% Micaceous fabric 0. 1% 
Crushed sandy limestone 0.4% 
Micaceous with calcareous 

matter 0.3% 

SALMONSBURY 

Non-local fabrics 13. 7% 

Local fabrics 86. 3% 
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TABLE 4.4 - coat. 

b.) additional examples 

IRELEY FAEM-HAILES 

Noa-^local fabrics — — — - 7.1% 

Local fabrics 93.0% 
Fossil shell fabric 88. 4% 
Oolitic limestone with 

fossil shell 3. 1% 
Micaceous with some 

calcareous matter 0. 9% 
Micaceous with iron ores 0. 3% 
Very micaceous fabric 0. 3% 

KINGS BEECHES 

Non-local fabrics 9.0% 

Local fabrics 91.0% 

Fossil shell 75.9% 
Sandy with calcareous 
matter 9.8% 

Oolitic limestone with 
fossil shell 1.1% 

Micaceous with some 
calcareous matter 3.2% 

Micaceous with iron ores 1.0% 

BROADWAY 

Non-local fabrics 80.2% 

Local fabrics 19.7% 
Fossil shell fabric 14.6% 
Sandy with some calcareous 
matter 4.2% 

Oolitic limestone 0.9% 
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TABLE 4.5 - GROUP A MALVE&NIAK ROC& FABRIC POII&RY 

Site Number Site Name Grid Number of sherds Weight 
Reference Rims Bases Bodies 

1 Midsummer Hill SO 763372 225 79 2075 24,317.0g. 

2 Bredon Hill SO 958402 232 93 2042 18,087.0g. 

3 Danes' Camp-Conderton SO 975380 185 85 1857 16,377.0g. 

4 Beckford I SO 980361 104 16 820 10,515.0g. 

5 Badsey SP 070430 8 - - 83.Og. 

6 Broadway SP 090380 15 1 8 509.Og. 

7 The Knolls-Oxenton so 974315 6 4 40 624.Og. 

8 Ireley Farm-Hailes SP 038303 1 — 2 129.Og. 

9 Stables Quarry-Cleeve Hill so 985267 1 — — 35.Og. 

10 Kings Beeches so 985267 2 1 4 186.Og. 

11 Beckbury Camp SP 064299 1 - * — ? 

12 Guiting Power SP 089250 3 1 19 120.Og. 

13 Salmonsbury SP 173208 14 1 29 226.Og. 

14 Claydon Pike-Lechlade SP 210005 — 1 6 18.Og. 

15 Mathon so 737448 One complete vessel ? 

16 Dinedor so 524364 1 — 2 35.Og. 

17 Twyn-y-Gaer so 294219 1 1 7 86.Og. 

18 Poston so 360377 24 4 66 2,627.0g. 

19 Kenchester Enclosure so 448426 8 ? 1 620.Og. 

20 Credenhill so 450455 1 — 11 72.Og. 

21 Sutton Walls so 525460 15 15 75 957.Og. 

22 Croft Ambrey so 445668 57 22 531 6,840.5g. 

23 Friar Street-Droitwich so 898630 4 — 45 731.Og. 

24 Astley so 808698 1 but not located 

25 Blackstone so 790750 25 11 109 2,530.0g. 

26 Caynham Camp so 545750 — 1 4 231.5g. 

27 Bromfield Enclosure so 485765 1 3 21 250.Og. 

28 The Berth SJ 429237 1 — 17 137.5g. 

29 Breiddin SJ 292144 1 1 6 104.Og. 

30 Fisherwick SK 187082 1 1 3 374.Og. 

31 Pen Dinas-Aberystwyth SN 585805 One reconstructed vessel 

32 Newdix Court-Worcester so 851547 1 — 3 26.0%. 
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TABLE 4.6 - GROUP B, PALEOZOIC LIMESTONE FABRIC POTTERY 

Number 

1 — 

Site Name Grid Number of sherds Weight 

Reference Rims Bases Bodies 

I Sutton Walls SO 522463 249 48 850 27,344.0g. 

2 Kenchester Enclosure SO 448426 22 ? 1 760.Og. 

3 Dinedor SO 524364 3 — 47 287.Og. 

4 Croft Ambrey SO 445668 89 30 732 10,382.0g. 

5 Bredon Hill SO 958402 34 25 347 3,785.0g. 

6 Danes' Camp-Conderton SO 972383 67 35 889 7,694.0g. 

7 Beckford I SO 980361 97 45 982 13,324.0g. 

8 The Knolls-Oxenton SO 974315 21 12 117 l,674.0g. 

9 Ireley Farm—Hailes SP 038303 1 — 7 70.5g. 

10 Broadway SP 100375 7 1 14 402.Og. 

11 Guiting Power SP 089250 17 1 234 l,212.0g. 

12 Salmonsbury SP 173208 37 9 238 644.Og. 

13 Uley Bury SI 785985 8 2 50 346.Og. 

14 Claydon Pike-Lechlade SP 210005 - — 1 4.0g. 

15 Friar Street-Droitwich SO 898630 1 — 1 25.Og. 

16 Blaise Castle SI 560782 1 - 8 35.Og. 

17 Leckhampton SO 948183 6 — 21 100.Og. 

18 Poston SO 360377 43 6 158 5,360.0g. 

19 Oldbury SO 632325 1 — — 21.Og. 

20 Kings Beeches SO 985267 2 1 2 66.Og. 

21 Churchdown Hill SO 883190 7 3 4 231.Og. 

22 Twyn Llechfaen SO 082291 — — 4 11.Og. 

23 Bagendon SP 015735 42 1 31 l,533.0g. 

24 Syreford SP 028208 1 — 129.Og. 
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TABLE 4.7 - GROUP C LLANDOVERY SANDSTONE FABRIC POTTERY 

Site Number Site Name Grid Number of sherds Weight 
Reference Rims Bases Bodies 

1 Croft Ambrey SO 445668 2 - — 205.Og. 

2 Sutton Walls SO 525460 2 — — 72.Og. 

3 Dinedor SO 524364 1 — - 20.Og. 

4 The Berth SJ 429237 — — 1 22.Og. 

5 Brenig 48 SH 978568 — — 1 10.Og. 

TABLE 4.8 - GROUP D VESICULAR MUDSTONE FABRIC POTTERY 

Site Number Site Name Grid Number of Sherds Weight 
Reference Rims Bases Bodies 

Weight 

1 Midsummer Hill SO 763372 73 34 1154 6,370.0g. 

2 Blackstone SO 790750 19 4 125 5,617.0g. 

3 Friar Street-Droitwich SO 898630 - — 1 9. 5g. 

4 Caynham Camp so 545750 2 - 4 59.5g. 

5 Bromfield Enclosure so 485765 2 — 7 72.Og. 

6 Croft Ambrey so 445668 44 7 322 2,310.0g. 

7 Credenhill so 450455 6 — 78 190.Og. 

8 Gaer-Gwernyfed Park so 175376 — - 5 10.Og. 

9 Twyn-Llechfaen so 082291 — - 5 9.5g. 

10 Kenchester Enclosure so 448426 - — 4 5.0g. 

11 Twyn-y-Gaer so 294219 24 6 169 l,340.0g. 

12 Burrow Hill so 382831 1 — 1 10.Og. 

13 Dinedor so 524364 7 1 39 375.Og. 

14 The Berth SJ 429237 4 - 4 82.5g. 

15 Breiddin SJ 292144 8 1 148 616.Og. 

16 Bredon Hill so 958402 1 1 2 25.Og. 

17 Beckford I so 980361 3 1 48 216.Og. 

18 Holt-Site D so 823631 — 4 4 31.Og. 

19 Newdix Court-Worcester so 851547 — — 10 48.Og. 

20 Brenig 48 SH 978568 1 — 1 13.Og. 

21 Ffridd Faldwyn so 216968 — - 2 10.Og. 

22 Collfryn SJ 222173 2 2 21 99.Og. 
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TABLE 4.9 - GROUP E LLANDOVERY QUARTZOSE FINE SANDSTONE FABRIC POTTERY 

Site Number Site Name Grid Number of Sherds Weight 
Reference Rims Bases Bodies 

Weight 

1 Blackstone SO 790750 4 5 20 345.5g. 

2 Croft Ambrey SO 445668 4 — 2 257.Og. 

3 Danes' Camp-Conderton so 975380 1 - 14 97.5g. 

4 Guiting Power SP 089250 2 — — 30.Og. 
5 Salmonsbury SP 173208 - - 6 66.Og. 

6 Breiddin SJ 292144 - 1 - 10.Og. 

7 Friar Street-Droitwich so 898630 1 — — 4.0g. 

8 Beckford I so 980361 2 — 1 90.Og. 

9 Collfryn SJ 222173 1 — 9.0g. 

TABLE 4.10 - CLEE HILLS DOLERITE-TEMPERED FABRIC POTTERY 

Site Number Site Name Grid Number of ! Sherds Weight 
Reference Rims Bases Bodies 

Weight 

I Caynham Camp SO 545750 3 1 19 321.5g. 

2 Bromfield Enclosure so 483766 10 4 39 551.Og. 

3 Burrow Hill SO 382831 1 — 3 37.5g. 

4 Blackstone so 790750 22 11 43 2,06l.0g. 

5 Croft Ambrey so 445668 12 3 46 773.Og. 

6 Sharpstones Hill-Site ASJ 495095 1 — 1 32.Og. 

7 Friar Street-Droitwich SO 898630 — — 1 15.5g. 

8 Sutton Walls so 525460 1 — 4 36.Og. 

9 Collfryn SJ 222173 — — 1 10.Og. 
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CHAPTER 5 THE DATA; SALT CONTAINERS FROK DROITWICE 

Section 5.1 - Excavations at Droitwlcll. Friar St., 1973-1975 and the 
Evidence for Iron Age Inland Salt Production from Brine 
Springs' ' 

The Excavations 

Excavations were conducted at Friar Street in Droitwich, Worcestershire 

on the slope of the Salwarpe Valley during 1973-5 by Alan Hunt for the 

Hereford and Worcester County Museum (Hunt, 1976) (Fig.5.1). Evidence 

for intermittent activity in this area was recovered, and dated by 

ceramics from the iron age through to the post-medieval periods (Fig.5.2). 

Five spatially distinct features were interpreted by the excavator as 

belonging to salt production activities. Three of these features 

contained later iron age pottery (Features 152, 162, and 336), and two 

contained first to early second century AD. Roman pottery (Features 123 

and 262). Feature 152 has been interpreted as a possible hearth, while 

Features 162 and 336 were stake-and-wattle-lined, bath-tub-shaped pits of 

approximately 1.55m. by 3.70m. and 2.0m. by 3.4m. respectively. These 

pits are interpreted as evaporating tanks, or as features used to hold 

"a convenient supply of brine" near the saltworks (Hopkinson, 1979). 

The later features were also tub-shaped forms but were lined with timber 

instead of stake-and-wattle. Feature 262 was timber-and-clay-lined, 

measured 2.0m. by 4.8m., and contained possible remains of a collapsed 

superstructure. Feature 123 was only timber-lined and very disturbed 

by later activity on its northern and western limits (Fig. 5.2). The 

tanks lie perpendicular to the valley slope and parallel to the river, 

while the hearth lies in an east-west direction, possibly to improve the 

draught. Only three radiocarbon dates were procured from the later iron 

age phase on this site despite the availability of appropriate samples. 

These are 180^130bc. (BIRM 733), llO^lSObc. (BIRM 735), and 260^130bc. 

(BIRM 734) all from Feature 162. A single date was recovered from 

Feature 262; 0^70ad. (HAR 2263). 

All of these features contained vast quantities of sherds of oxidized 

ceramic containers which are in form, fabric, and firing completely 

different from both coarse and fine domestic wares of the later iron age 

and Roman periods. The container vessels are extremely coarse in 

construction and fabric with very little energy expenditure on aspects 

such as clay preparation and surface finish beyond what is minimally 
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necessary to hold the vessel together during firing and use. Petrological 

analysis has identified two general fabric types both originating from 

Keuper Marl, and possibly Terrace, clays identical to those immediately 

available near the site itself. These fabrics (Fabrics I and II) are 

described in detail below. 

The excavator had postulated a two phase division to the three 

features containing iron age pottery, based on the quantity of ftie 

different ceramic container fabric types: Phase A - Feature 152 and 

Phase B - Features 162 and 336. This observation is supportable by a 

variety of different criteria but the significance of the observation is 

uncertain. The Phase A feature contained 59.0% of Fabric I material by 

weight and 41% of Fabric II material, while the Phase B features together 

contained only 11.8% of Fabric I material but 88.2% of Fabric II. Phase C 

features are more similar to Phase B features with 2.6% of the material 

being Fabric I, and 97.4% Fabric II (Table 5.1). A parallel difference 

between the base forms is also evident. There are ten flat base sherds 

of Fabric I from Phase A, and no flat bases from any other phase. These 

flat bases have very distinct "spurs" of excess clay on their lower edges 

at the base and wall join (Fig. 5.3). The forty-one recessed bases, 25 

in Fabric I and 16 in Fabric II, occasionally have slight spurs (Fig. 5.4). 

This construction feature is completely missing from the 12 Phase B 

recessed bases (Fig. 5.5), and the two Phase C bases. There are no 

other distinct manufacturing differences in the formation of vessels 

found in the different phases. 

No other iron age occupation of activities have been found on the 

south side of the Salwarpe Valley, even though sherds of decorated iron 

age pottery have appeared as residual elements in Roman contexts on other 

sites (Sawle and Rees, pers.comm.). Six tanks similar to those found 

at Friar Street have been excavated at Ricketts Lane (Fig. 5.1) but are 

of early Roman date only (Sawle, 1978). Certain aspects about this 

salting zone should be noted. Firstly, this iron age, and early Roman, 

activity was located above the wet and frequently flooded valley which 

is in contrast to the medieval organization (Berry, 1975). Secondly, 

there is no physical evidence ftom this site, or other excavations in the 

area, which suggests that this industrial activity was defended or 

protected. There are no palisades, banks and ditches, or nearby hillforts 

until the later first century AD. when a Roman fort was constructed on 

Dodderhill (St. Joseph, 1938; Whitehouse, 1962) overlooking the Salwarpe 
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Valley, c.400m. to the north. (Fig. 5.1). Shortly after this time in 

the late first-early second century AD., the Friar Street and Ricketts 

Lane areas were abandoned as saltings, and not reoccupied until the 

third century AD. Unfortunately, there is no clue at this stage of 

excavations in the town of Droitwich as to how big the Friar Street 

Complex was during the iron age, or even how continuous the activity was. 

Nevertheless, the features of Phases A and B are spatially dispersed 

over a large area. It is during the late second or early third century 

AD. that the large villa complex at Bays Meadow, on the north side of 

the Salwarpe, was constructed (Fig. 5.1) (Barfield and Tomlinson, 1971, 

1973, 1974; Barfield, 1976, 42-4). This may have been associated with 

a reorganization of the salt industry at Droitwich since the rampart of 

this site sealed earlier shallow pits and an oven or hearth containing 

middle-later iron age pottery (one stamped sherd) and a few pieces of 

Droitwich salt container material (Barfield, 1976). 

Dating Evidence 

The pottery evidence which dates the iron age features is included 

in Table 5.1, and is illustrated in Figs. 5.6 and 5.7. This collection 

includes five different iron age pottery fabrics found in the Severn-Avon 

valley region: Group A (Malvernian rock). Group D (Vesicular mudstone). 

Group E (Quartzose sandstone). Glee Hills (dolerite), oolitic limestone, 

and two probably local sandy fabrics. In addition. Group B^ (Paleozoic 

limestone) fabric is found in a Phase G tank. Feature 123. There are 

two rim sherds decorated with linear—tooling and two undecorated rim 

sherds from Feature 152 of Phase A, and two decorated vessels from Phase B 

- a linear-tooled rim from Feature 336, and a rather different globular 

vessel with parallel incised lines on the shoulder area and a recessed 

base. Linear-tooled sherds, as discussed in Section 4*6, date from about 

250B.C. onwards (Stanford, 1981, 167). This dating is not contradicted 

by the radiocarbon dates from Feature 162 at Friar Street. Therefore, 

the evidence from this site demonstrates that salt-working activity in 

the form of two evaporating tanks and a possible hearth was abandoned 

during the later iron age based upon the presence of linear-tooled, 

handmade pottery, the absence of Roman pottery, and three radiocarbon 

dates. 

The Droitwich Area - A Prehistoric Salt-Working Zone 

Droitwich has long been famous as a salt centre. The settlement 

was the Salinae (salt city) of the Romans (St. Joseph, 193B) and the Wych 
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(salt spring) or Droitwich. (legal salt right) of the Saxons (Darby and 

Terrett, 1954) with a network-of radiating saltways emanating from the 

springs (Houghton, 1929-30; Grundy, 1934; and Darby and Terrett, 1954). 

The earliest documented evidence from Anglo—Saxon charters for salt 

production at Droitwich indicates an industrial settlement by the late 

seventh century at least (Hooka, 1981, 124 and 135). During the medieval 

period, the government claimed a monopoly over the right to get and sell 

Droitwich salt (Berry, 1957; 1975), but this was successfully challenged 

in the late seventeenth century (Richardson, 1930, 105). Coal replaced 

wood as a source of fuel for salt-making at this time, while during the 

eighteenth century new borings and the opening of a canal to link 

Droitwich with the River Severn stimulated the industry. However, 

Droitwich was eclipsed by the nineteenth century when the new Stoke Prior 

(Worcs.) source surpassed the Droitwich production. All of this came to 

an end when the Salt Union, Ltd. promoted a policy to consolidate all 

salt working in Worcestershire at the Stoke Works. The Salt Works in 

Droitwich were finally dismantled and removed in 1923, resulting in the 

brine no longer being pumped for saltmaking but still being pumped for 

the Baths (Richardson, 1930, 105; Freezer, ). 

The salt comes from brine springs which formerly overflowed at the 

surface near the River Salwarpe, but by the late nineteenth century needed 

pumping (Sherlock, 1921, 88-9). Fresh water, thought to be derived 

from the Bunter Sandstone of the Lickey Hills, flows into the Keuper Marl 

by faults or fissures (Sherlock, 1921, 92), and flows through salt beds 

formed during the evaporation of a 'dead sea' during Keuper times. It 

is suggested that either this inland 'dead sea' area "was repeatedly 

flooded by sea water which was repeatedly dried up, or, more likely, there 

was a restricted connexion with the open sea, along which flowed saline 

replacement waters into a region of high evaporation" (Hains and Horton, 

1969, 71-2). The constant flow of brine from these springs made 

Droitwich a highly accessible natural resource during prehistoric times. 

The amount of salt as pure sodium chloride in the brine found at Droitwich 

is high, ranging from 22.4 to 32.1% (Richardson, 1930, 181-2). This is 

seven to ten times the concentration of salt found in sea water, and 

indicates a much greater return on energy investment than salt working 

from sea water. 
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Section 5.2 - Description, of the Construction, Form, aiid Firing of the 
Droitwich Ceramic Salt Containers 

Gelling and Stanford C1965) first described this material in their 

article about Very Coarse Pottery (VCP). This coarse ceramic material 

is characterized by its method of construction, rough finish, and oxidized 

firing. A small lump of clay is patted into a roughly circular shape or 

disc. Then a thick coil of clay is joined into a circle or collar. The 

collar is then placed on the base disc and pressed down internally with 

the fingers to form a join, and is sometimes pressed in from under the base 

edge to form a recess. This activity results in a 45° downward angle to 

the collar inner edge with an upward 45° angle to the outer base edge, and 

subsequent collars in the building-up process (Figs. 5:5, 8, and 9). These 

collar pieces measure c. 3.0-9.0cm. each tall and individual sherds are 

from 0.8-3.4cm. thick. The collar-pressing action often, but not always, 

results in a very irregular "alpine surface with squeeze ridges, thumb 

hollows, folds and overhangs giving a relief of up to 4mm." (Gelling and 

Stanford, 1965, 79) on the interior surface of sherds. The lower shape 

of each vessel is cylindrical, while the upper half expands forming a 

slight convex profile or vase shape. After several collars have been 

added, the external surface is smoothed to seal these joins which often 

results in vertical channels on the external surface which are finger-

width (Figs. 5:8, 9). "The weakness of the bond achieved in this way, 

without any subsequent internal smoothing, will have been responsible for 

the disintegration of these objects" (Gelling and Stanford, 1965, 79). 

Larger body sherds frequently display all of these characteristics: a 

collar width with two 45° angles on each edge, finger impressed and lumpy 

internal surface, external vertical channels, and a concave, cylindrical 

vessel shape with an occasional convex profile. Small sherds tend to 

have only one or two of these characteristics at the most, and are 

generally identified by fabric and colour (see below in Section 5:3). 

The rims are very simple in shape with irregularly rounded edges 

(Figs. 5:10-12). Rims are often easily confused with collar edges and 

indeed are difficult to identify when they are not well-flared or 

continuously oxidized to the same colour tone around this rim edge. This 

latter is often the only criterion to support or refute rim identification. 

Coupled with this rounded rim edge is the occasional appearance of an 

excess clay fold inside the edge which is a result of rim smoothing 

(Figs 5:10-12). R,im diameters from this site vary from 17.0-23.0cm. 
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Base sherds from the large Friar Street collection measured from 

6.5-10.5cm. across in diameter. Whether the bases are thick-walled 

(Fig. 5:5) or thin-wallled (Fig. 5:4), the internal base area still 

measures 6-7.0cm. in diameter idiich may be more significant than the 

external diameter. There is a great variety of shape to the finished 

base sherd as evidenced by Figs. 5:3, 5:4, and 5:5, even though they 

occur in only five features on the site. This uniformity in overall 

size range and diversity in detailed aspects of shape which are also 

reflected in the uniformity and variation of fabric (see below) may be 

aspects worth exploring if comparative collections from other pre-Roman 

and early Roman sites in Droitwich become available in the future. 

These observations may reflect functional criteria - the best shape for 

efficient drying of brine crystals, or a superficial visual similarity 

in size range to imply a particular amount of salt, or a reduction in 

minor details of vessel formation since the vessels are industrial 

ceramics which create and contain another product and are not manufactured 

as end products in themselves. 

The vessel walls vary in thickness depending upon the type of fabric: 

Fabric I- 0.8-2.0cm.; Fabric II - 0.9-3.2cm. (Table 5:5). The height of 

these vessels can be estimated at about 28.0cm. from a single vessel found 

at Croft Ambrey hillfort in Herefordshire since none of the sherds from 

the Friar Street site can be reconstructed into a complete vessel (Gelling 

and Stanford, 1965, Fig.4; Stanford, 1974, Fig. lOlA) (Fig. 5:13). After 

construction the vessels were dried first, which resulted in the formation 

of a white deposit on the exterior, and occasionally on the interior 

surface. This is discussed in detail below, but it is likely to result 

from the use of saltwater in the actual construction of the vessels, as 

well as in their subsequent use. The vessels were fired to approximately 

650-700°C. in an oxidizing atmosphere. Therefore, the sherds are nearly 

always completely oxidized, with some examples having an incompletely 

oxidized core area. Rare examples of unoxidized sherds have also been 

found. The colours range from an orange-brown to pale orange-pink with 

some shades of light buff, lavender, and grey-pink (Table 5:6). There 

is no soot or slag remains on any sherds. 

Therefore, these crudely-made vessels are quite different in 

manufacturing techniques, form, finish, firing, and colour from pottery 

found in the same contexts, discussed in Chapter 4. 
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Section 5.3 - Fabric De£in.itloas of the Salt Containers from Droitwich 

Two general fabric types, with four variations of each, type, were 

defined, from the sherds in this collection. They are a sandy, marly 

fabric and an organic, marly fabric. Both general fabric types are 

similar to each other macroscopically and microscopically. The former 

fabric type represents four variations of natural, untempered clays, 

while the latter fabric also represents four variations of natural clays 

with the addition of 1-30% concentration of organic matter as tempering. 

These variations are not clearly differentiated - one thin sectioned 

sample grades into another sample. However, these sub-categories 

indicate that the variability which is clearly apparent macroscopically 

is also reflected microscopically. This same variability is represented 

in the types of sedimentary clays which are available within a 7km. radius 

of the brine springs area of the River Salwarpe and which were probably 

utilized. 

Sandy, Marly Fabric (Fabric I)(.Plo-Ve 0 

This fabric type ranges from a slightly sandy, very lumpy and loosely 

structured clay with a blocky texture and choncoidal fracture to a 

slightly blocky, very sandy and dense texture. The very sandy sherds 

are often thinner overall (0.8-1.2cm) than the less sandy ones (c.1-0-2.0cm) 

The blocky texture is caused by the presence of unworked pieces of keuper 

marl clay lumps, or clay pellets, which are rounded and oval or even 

square in shape (Fig. 5:5). The sandy texture results from the presence 

of subangular to rounded quartz grains making up to 60% of the fabric 

area. The largest grain measured 2.0mm. across, macroscopically, but 

the majority of the grains are less than 0.5mm. 

From fifteen thin sectioned samples, four broadly defined categories 

of this fabric type were established. They are represented in tabular 

form (Table 5:7), and include Variant la which is rich with clay pellets 

(50-70%), but low on quartz (10-20%); Variant lb which has a low amount 

of clay pellets (3-15%) but more quartz grains (45-50%); Variant Ic which 

has a moderately abundant amount of pellets (20-40%) and a moderate amount 

of quartz grains (20-30%); and also Variant Id which has a moderate amount 

of pellets (10-20%) but an abundance of quartz grains (55-65%) 

particularly in the larger size categories. These variations are 

represented graphically (Fig. 5:14). The clay pellets can be true 
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PLATE 5.1 - DROITWICH SALT CONTAINERS 

- EARLY SITES 

Cabundant clay pellets) 

a) CHASTLETON 

b) SHENBERROW 

c) THE WREKIN 
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pellets with, a well-rounded shape and small size, about 0.1-0.8mm. across, 

or they can be completely amorphous and irregular in shape as a blocky 

clay matrix of unworked matter, up to 2.5mm. in size, or more. Bedding 

planes are clearly visible in both of these clay formations. The quartz 

grains in this fabric are divided as follows: larger grains 0.2mm. 

across up to 0.7mm,., ivith rare larger examples; medium-sized grains, 

0.1-0.2mm. across; and finer grains of silt-size character from 0.1mm. 

across or less. All of these grains are subrounded to subangular in 

shape, with some of the larger grains being rounded and of high spericity 

(Krumbein, 1941; Rittenhouse, 1943; Powers, 1953). 

In addition to these two sedimentary elements in the fabric, there 

are numerous other inclusions which vary considerably within each thin 

sectioned sample (Table 5:7). Micaceous siltstones, occasionally 

containing iron oxides, are frequently found, but they do not appear in 

every section. They can vary from 0% to 5% in concentration, and are 

always rounded to subrounded in shape and measure from c.0.05-2.5mm. 

across. Calcareous siltstones are also rarely identified in from 0-1% 

concentration and in a similar size and shape range. Limestone 

fragments are frequently observed as rare (0-5%) inclusions, and of 

highly irregular shapes and sizes, from c.0.01-1.50mm. across. Within 

the quartz grain component of this fabric type, micro- and crypto-

crystalline silicas and quartzite are not uncommon. Plagioclase and 

potash felspars are also present in some sections in rare concentrations 

(1% or less). Muscovite mica flecks or threads, less than 0.6mm. long, 

are found in all thin sections but their concentration varies considerably 

from an abundance in Variants lb and Ic to a sparse amount in Variant Id, 

with a moderate or abundant amount in la. Pieces of iron ore and iron 

oxides are also present in these samples. Single examples of fine 

sandstone (3.3mm and subrounded) and a fine-grained, acid igneous rock 

heavily masked with iron oxides (1.2mm. and subangular) were identified. 

Organic Fabric (Fabric II) 

This fabric type ranges from being very sandy and moderately organic 

to very organic and only moderately sandy.' All of the variations contain 

clay pellets and are therefore blocky in texture, as well as full of 

linear vesicles, up to c. 1.5mm. long in a maximum concentration of 25-30%. 

These vesicles are tke result of the complete oxidization of this organic 

matter in the fabric during firing. Only very rare examples contain the 
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black, organic matter (see thin section CK from Feature 336 for best 

example). The sherds range in thickness from 0,9-3.2cm. 

The four variations defined in this fabric type are based on the 

natural clay differences and the amount of added organic tempering: 

Variant Ila contains vesicles derived from organic matter in a moderate 

concentration C5-30%)_, clay pellets (5-20%), and quartz grains (15-30%); 

Variant lib has fewer linear vesicles (5-15%), many more clay pellets 

(35-45%) 

' and about the same amount of quartz grains (15-25%); Variant 

lie has a very low concentration of vesicles (1-5%), and a moderate 

amount each of clay pellets (10-20%) and quartz grains (20-30%); while 

Variant lid has a moderate amount of linear vesicles (10-20%) but an 

abundance of both clay pellets (25-35%) and finer quartz grains (30-45%). 

All of the same additional rock and mineral inclusions in the same size 

range and proportions which are found in Fabric la-d are also found in 

Fabric Ila-d, including silicas, quartzite, felspars, limestone, micaceous 

siltstone, iron ore and oxides, and muscovite mica. These inclusions 

are represented in table form (Table 5:8) and graphically (Fig. 5:15). 

The distinction between Fabric I and Fabric II is based upon the absence 

or presence of linear vesicles and organic matter while the gradations 

within each fabric are based upon natural differences in clay compositions 

for Fabric I, but also cultural transformations of these natural 

formations for Fabric II. 

The use of organic matter as tempering material has often been 

interpreted as an aid towards greater strength in the leather hard state, 

as a binding agent to improve the workability of the clay in preparation, 

or increased porosity. These assumptions were tested by Gee (1981) in 

the process of determining whether or not ceramic containers used as 

evaporating vessels purified a concentrated brine solution by soaking up 

the impurities in the solution through capillary action. Experimental 

work did not support the first two explanations. Gee discovered that 

the Droitwich containers, containing organic matter, were about 20-35% 

porous. Her experiments testing the quantity of organic matter against 

the removal of unwanted salts from sodium chloride indicated that increased 

porosity did not affect this characteristic. Instead she suggested that 

the organic matter may have been included for the purpose of "increasing 

the strength of the fired artefact Crather than increasing its strength 

in the leather—hard state)..." CGee, 1981, 7). This property, referred 
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to as tkermal stress or thermal shock, resistance, has beea investigated 

by Rye (1976) and Steponaitis (1982). This resistence is always 

associated with porosity because voids naturally occuring in some clay 

matrices, and increased by adding temper, can improve "the resistence 

of fired pottery to thermal shock because the grains in a porous mass 

have more freedom of movement than those in a dense one; also the 

stresses produced by sudden changes in temperatures are relieved when 

there are numerous air pockets, and porous clay vessels can withstand 

sudden changes in temperature that would shatter dense ones" (Shepard, 

1954, 126). Thermal shock resistence can be induced by tempering with 

organic matter such as grasses or weeds. The advantage of this fibre 

temper is that it creates large pores, or voids, in pots which inhibit 

cracking during rapid heating. Cracking and surface fractures were 

distinct problems noted by Gee during the experiments (1981, 30), and 

are very evident on the archaeological salt container fragments. Thermal 

shock resistence is not a particularly good property of quartz (Rye, 

1976, 118 & Fig.3), which may help to explain why organic tempering was 

adopted during Phase B and the use of very sandy clays was abandoned (see 

above; Table 5:2). Similarly, organic tempering and very marly clays 

may be more resistent to mechanical shock of use than the sandy clays 

(Shepard, 1954, 130-6; Steponaitis, 1982), during both production of 

salt and its subsequent transportation in the vessels (see below). 

Sources 

The natural differences found in the fabrics discussed here are 

also found in the variety of clay deposits within 7km. of the site itself. 

The types of geological deposits in and around Droitwich present different 

solid and drift deposits capable of being exploited in the production of 

ceramic containers. The technique of ceramic ecology has demonstrated 

that the preferred and maximum exploitation territories of clay resources 

usually lie within 1km. and 7km. respectively of a production site, if 

suitable clays are available (Arnold, 1981, 36). Within 7km. of the 

site at Friar Street, at least 3 different deposits could have been 

exploited for the production of these fabrics (Fig. 5:16): Keuper Marl, 

Tea Green Marl, and Terraces. 

The most abundant resource is the Keuper Marl, a Triassic deposit, 

upon which lies the site of Friar Street, This solid geological group 
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"consists dominantly of red to reddish brown marls, 
hard and blocky in character, sometimes mottled 
with green and interbedded with subordinate green 
marls. Harder bands are of two types, tough 
compact red and green 'marlstones' and fine-grained, 

pale coloured sandstone bands, known as 'skerry' bands. 
The marlstones are frequently dolomitic... The 
'skerry' bands ... contain irregular and often 
interlocking grains of quartz with a little felspar, 
together with more or less interstitial micaceous 
and kaolinitic material. In the upper part of the 
formation there is a belt or marly sandstones and 
sandy marls ... the sandstones consist of rather well 
rounded grains of quartz and subordinate felspar set 
in a calcareous or argillaceous matrix" (Mitchell, 
et al., 1961, 87). 

This 'marl' is in fact composed of "reddish brown mudstones and silty 

mudstones, with subordinate bands of sandstone and siltstone" since true 

'marls' are highly calcareous clays but the Keuper marls tend to be only 

slightly calcareous (Hains and Horton, 1969, 69-70). These 'marls' are 

a mixture of clay minerals and 

"a high proportion of quartz dust of aeolian type, 
together with minute crystals of dolomite and 
aggregates of gypsum. Grain size analysis shows 
some 'marls' to have a bimodal size distribution, 
suggesting a combination of transporting agents, 
possibly wind and water. Others are very well 
sorted, very fine-grained and devoid of large 
grains of detrital sediments. These may be the 
result of deposition of wind-blown material in 
regions where intermittent lakes were formed" 
(Hains and Horton, 1969, 70) 

The sedimentation process which created the Keuper Marl and salt deposits 

(see above) resulted in a series of layers which move from banded strata 

of siltstones and fine sandstones alternating with mudstones up into a 

blocky stratified mudstone (Taylor, 1963, 72). 

This discussion of the Keuper Marl deposits clearly indicates the 

variation found within this geological stratum and, therefore, the 

potential variation to be expected if this 'marl' is exploited for the 

production of ceramics. The blocky nature of both fabrics described 

above, the presence of marly, clay pellets, and the overall sparseness and 

smaller size range of the quartz grains indicate that Keuper Marl is the 

main geological deposit utilized in this production activity. The 

irregular proportions of these components in the fabrics and the presence 

of micaceous siltstones, limestones, fine sandstones, and muscovite mica 
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as secondary inclusions in tke fabrics also support this interpretation. 

Confirmation of this is provided by one clay sample which was taken 

from the Keuper Marl at 300 metres west of the Friar Street site. This 

sample (DI/1) was prepared by brief wedging and formation into a clay 

briquette, which when dried, was then fired to 800°C. in an oxidizing 

atmosphere electric kiln for three hours. A single thin section from 

this sample showed that the Keuper Marl on the south side of the River 

Salwarpe in Droitwich is identical to Fabric la, and is identical to the 

natural clay components of Fabric lib, with an abundance of clay pellets 

(50-60%), a moderately sparse amount of quartz (c.15%), and pieces of 

limestone, iron oxide, and Muscovite mica. It is also very similar to 

Fabrics Ic, Ila, lie, and Ild with high concentrations of pellets and 

low amounts of quartz overall, with the majority of grains being silt-size 

or smaller. 

Tea Green Marl forms a small part of the area to the southeast within 

the 7km. exploitation zone around Droitwich. This is a harder variety 

of 'marl' than is found in the red Keuper Marl itself (Mitchell, et al., 

1961, 87). In this same area, there is an outcrop of Rhaetic Beds 

consisting of bedded sandstones, shales and shelly limestone, and one 

Lower Lias, composed of interbedded marls, blue limestone, shales, and 

clays (Mitchell, et al., 1961, 88; 104-5). Of these three deposits, only 

the Tea Green Marl is a likely source for the clays in these two salt 

container fabrics. 

Pleistocene and Recent deposits also form part of the geological 

landscape in this zone. They include the Third, Fourth, and Fifth 

Terraces of glacial deposition, and alluvium. The Terraces are generally 

composed of gravels, sands, sandy clay and fine sandy, red or brown loam. 

The pebbles in the gravels consist of quartzites, sandstones, and igneous 

rocks, such as tuffs, keratophyres, and porphyrites. Detailed examination 

of the Fourth Terrace deposits east of the River Severn, on the southeast 

side of the River Salwarpe, located sands of various colours and clays 

lying shallowly on the Keuper Marl: 

"A section on the east side of the road from Martin 
Hussingtree to Droitwich near the 5th milestone 
from Worcester displays 4 to 5ft. of brownish sand 
with gravelly and sandy clay, often a good deal • 
churned up, lying on the Keuper Marl. At the top 
of the marl are developed pockets up to 20in. across 
by 12in. deep of gravelly clay xd-th pebbles, mostly 
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about |-in. across but in some cases reaching l^in. 
The observed pebbles were q^uartzites similar to 
those found in the Pebble Beds. Enclosing the 
pockets are shells of green sand, 2in. to 4in. thick, 
completely distinct from the material within and in 
contact on their outer sides with the red Keuper 
Marl." (Mitchell, et al., 1961, 113) 

Just immediately south of the low marl siting on Friar Street is 

located a pocket of the Third Terrace upon which much of the modem 

Droitwich lies (Fig. 5:16). This deposit is very similar to the Fourth 

Terrace and includes pebbles of quartzite, sandstone, chert (micro-

crystalline silica), and tuff (Mitchell, et al., 1961, 113-144). 

The presence of fewer clay pellets in Fabric lb, and so many more 

quartz grains which are larger than silt-grade in size, in both Fabrics 

lb and Id, suggest that the clays utilized in these fabric types may have 

originated from closer to the Terrace deposits of sands in the Keuper 

Marl zone. Or these fabrics may simply have originated from parts of the 

Keuper Marl which exhibit the bimodal aspect of deposition. This 

interpretation is further supported by the appearance of more round grains 

in the larger size categories of these two fabric types as well as by the 

increased quantity in these categories. 

The presence of a white deposit on the external surface of sherds 

in both Fabrics I and II is the result of the use of saltwater during 

the formation of the vessels. When calcareous clays are mixed with 

saltwater and dried, a reaction occurs between the calcium carbonate in 

the clays and the sodium chloride in the water. The product is 

deposited as salts on the surface in the direction of drying - to the 

external surface in a closed vessel and to all surfaces in an open vessel 

(Peacock, n.d., manuscript; Rye, 1976, 134). These salts are quite 

common on sherds found from excavations in Droitwich but are much less 

common on sherds found on prehistoric occupation sites outside the area 

due to the post-depositional dissolving of these salts. 

Summary 

This analysis of the fabrics found amongst the Droitwich - Friar 

Street coarse oxidized ceramics indicates that two broad fabric categories 

exist: Fabric I - a sandy, marly fabric and Fabric II - this same sandy, 

marly fabric tempered with different amounts of organic matter. The 

structure of, and inclusions in, these fabrics point to sources in the 

Keuper Marl as the natural clay component, with from 1-30% of Fabric II 
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consisting of small pieces of organic matter, added as tempering to 

increase porosity and therefore thermal shock resistence. The nature 

of the fabrics strongly suggests that very little wedging of the clay had 

occurred in advance of vessel formation, for the blocky structure of the 

'marls' or mudstones, visible microscopically as clay pellets often with 

distinct form and bedding planes, is very apparent macroscopically. 

Since these 'marl' clays are slightly calcareous, the reaction of brine 

with the clay often creates a white deposit on the exterior surface of 

the vessel walls when dried. These containers and their fabrics function 

adequately as a means for drying wet salt crystals, and also for removing 

brine impurities (Gee, 1981, 31). The shape and nature of these vessels 

- a flared, truncated convex cone with thick walls and thick base, a wide 

rim diameter and a porous fabric - provide a good surface area to brine 

ratio for greater and more even heat contact and a greater ease for water 

evaporation. 

Section 5.4 — Chronology 

Although the evidence from the one production site at Droitwich 

suggests that this activity occurred during the last centuries before the 

Soman period and during the early Roman period, it is apparent that 

saltworking at Droitwich began much earlier. This interpretation is based 

on the recovery of Droitwich salt containers from contexts on hillfort and 

non—hillfort sites in the Severn Basin dated by ceramics and radiocarbon 

results from about the early sixth century and later fifth century BC. 

onwards. The quantity of material found at these sites varies through 

time, as does the location of sites using it. 

The Sites and Their Dating Criteria 

Six sites have been excavated in the Severn Basin region which can 

be dated by their pottery types and/or their radiocarbon dates to the 

early iron age period from about the eighth to early fifth century BC. 

The pottery type chronology, as discussed in Section 4.3, is based on the 

presence of Classes I and II jars with and without finger-tip decoration, 

and Classes III and IV bowls. These six sites also had small amounts of 

Droitwich salt container material in their collections (Table 5.9): 

Chastletoa, Shenberrow, Crickley Hill, Croft Arabrey, The Wrekin, and 

Sharps tones Hill - Site A. Of these sites, only Croft Ambrey appears to 

have been occupied from the late fifth century BC. onwards. This is 
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evidenced by the absence of any middle to later iron age pottery on the 

other five sites. Each site will be briefly detailed below. 

At Crickley Hill (Fig. 5.17), the Period 3 contexts contained incised 

pottery decorated with chevrons or slashed designs filled with white paste, 

and baglike vessels with expanded rims, while in the lastest levels of 

Period 3b, finger-tipping on round shouldered or slightly angular jars 

was found (Dixon, 1976, 174). Based on formal similarities to material 

from Wessex and the Upper Thames, this material from Period 3a is thought 

to represent late sixth or early fifth century BC, occupation (Dixon, 

1976, 174-5). None of the sherds were made from Groups A-E fabrics, 

nor did they have stamped-or-linear-tooling decoration. Intermittent and 

scattered occupation occurs after this period, but no later iron age 

pottery has yet been recovered. In the Period 3 context, several pieces 

of Fabric I Droitwich salt container material, including at least one rim 

sherd, were identified, but not quantified in detail. All of the iron 

age pottery recovered from Shenberrow Hill Camp (Fig. 5.17) belongs to 

earlier iron age types including Class I jars with and without finger-tip 

decorations and Class IV bowls (Fell, 1961, 24-60, Figs.6 and 7). None 

of the sherds was made from Groups A-E fabrics. Three body sherds of 

Fabric I Droitwich salt container material were identified in the 

collection (Table 5.9). The third Cotswold site is Chastleton Hill Camp 

(Fig. 5.17). This site produced great quantities of Class I jars and 

Classes III and IV bowls (Leeds, 1931, Figs. 3-8), which have been 

interpreted as representing occupation from the end of the later bronze 

age into the earlier iron age due to the paucity of decorated examples 

in the collection. There are no stamped-or-linear-tooled sherds, nor 

any Groups A-E fabric pottery in the collection. There are, however, 

twenty-four sherds of Fabric I Droitwich salt container material 

(Table 5.9). 

To the north and west of Droitwich, three more sites have been 

excavated which belong to this earlier phase of iron age occupation. 

Pottery from The Wrekin hillfort (Fig. 5.17) (Kenyon, 1942, Fig. 4a; 

Stanford, 1980, Fig. 16: 1-3) includes Class I undecorated jars, one 

haematited Class II jar, open bowl forms, and one globular jar. The 

majority of the pottery was found in the postholes of 4-poster structures, 

or in nearby layers in stratigraphical sequence beneath topsoil and turf 

deposits. There were no sherds of the stamped—and-linear-tooled 

tradition, nor any body sherds of Groups A-E fabrics. Seventeen body 

sherds of Fabric X Droitwich salt container material were also found on 
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the site (Table 5.9). One sherd was recovered from a pesthole, F.31b 

of Hut 3, which had a radiocarbon date of 390^70bc. (HAR-4452), that the 

excavator calibrates to 445BC. (Stanford, forthcoming). Sharpstones 

Hill-Site A was an enclosure located just south of Shrewsbury (Fig. 5.17). 

Amongst the material excavated from this site is a group of sherds from 

a single, slack-shouldered Class I jar decorated with angle-pointed 

impressions on the rim and shoulder edge, and three different plain jars 

or bowls with vertical walls. Once again, there are no other sherds of 

later iron age pottery. Five body sherds of Fabric I Droitwich salt 

container material were also identified. Although this collection is 

not securely associated or stratified, the presence of these pottery 

types, and the absence of any others, suggests that this enclosure may 

have been occupied during the earlier iron age period. The sixth site 

in this group is Croft Ambrey. Prior to the hillfort Period IV 

occupation at this site (Stanford, 1974, Figs. 103 and 104), there is a 

series of contexts comprising Periods I-III in which only one sherd of 

Fabric I Droitwich salt container material was securely stratified. 

This sherd "was found in the period I rampart clay south of the terminal 

(section Hh) in an area where post-holes were recognized at a higher 

level so that it is unlikely that this sherd is from a later intrusion. 

It should indicate that ..." Droitwich salt container material "was on 

the site when the rampart was being built" (Stanford, 1974, 32). Since 

Period IV is paralleled to Midsummer Hill period I by reason of the 

similarity of gateway sequences, and dated to about the late fifth 

century BC., then this sherd may be of this date or earlier (Stanford, 

1981, 167), and definitely earlier than the appearance of stamped-and-

linear-tooled pottery at that site. There was no pottery of any kind 

associated with Croft Ambrey Periods I-III. 

This varied evidence, therefore, suggests that Droitwich salt 

container material was transported from the salt source to hillfort and 

non-hillfort sites even as early as the late-fifth century BC. or earlier, 

according to present dating interpretations, prior to the use of Groups 

A—E pottery of the stamped-and-linear-tooled jar tradition. The distance 

of distribution encompasses sites within a 60km. radius to the north, a 

45km. radius to the west, and a 48km. radius to the south. 

There is overwhelming evidence that Droitwich salt containers were 

transported, in much greater quantity (Chapter 7), to most of these same 

areas with an extended distribution to the west and south, the same 
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easterly distribution, aad a curtailed northern distribution., from the 

fifth century to the Roman period (Fig. 5.18; Table 5.9). 

Sites in the southeastern sector of the Severn Basin which have this 

material in their collections include Bredon Hill (Hencken, 1938), Danes' 

Camp-Conderton (Thomas, 1959), Beckford (Britnell, 1974; see Fig. 5.19), 

Broadway (Smith, 1946), Badsey (Price, pers.comm.). The Knolls-Oxenton 

(Powell, 1933), Ireley Farm-Hailes (Clifford, 1945; Peacock, 1968), 

Stretton-on-Fosse (Gardner, et al., 1982), Guiting Power (Saville, 1979), 

Salmonsbury (Dunning, 1976), Claydon Pike-Lechlade (Miles, pers.comm.), 

Bagendon CClifford, 1961), and Uley Bury (Saville with Ellison, 

forthcoming). They are located south of the Warwickshire River Avon and 

in the Cotswold or Upper Thames area. All of these sites have collections 

of pottery consisting of both local and non-local fabric types (Sections 

4.5 and 4.6). In the latter category, the most common types are usually 

stamped-and-linear-tooled vessels in Groups A, B^, or E fabric, or just 

sherds of these fabrics. These wares provide the broad dating evidence 

for many of the sites and their contexts from about the fifth century B.C. 

and later, based yet again on the sequence of stratified pottery from 

Midsummer Hill and Croft Ambrey (Stanford, 1981, 167), as discussed in 

Section 4.6. It is impossible to refine this dating if only body sherds 

are present in the collection from a site, but the decorated sherds help 

to delimit the chronology somewhat more precisely. For example, sites 

which have only linear-tooled sherds of Group A fabric type, and no 

stamped sherds, are more likely to date from the third century B.C. 

onwards than earlier (Stanford, 1981, Fig.69 - Period III at Midsummer 

Hill). Also sites which have linear-tooled shoulder sherds of Group E 

fabric (Saville, 1979, Fig. 9:39) or gridded triangles of Groups A or B^ 

fabric (Saville, 1979, Fig. 9:38; Stanford, 1981, Fig. 66:26) are thought 

to continue into the later pre-Roman iron age based on unpublished 

stratigraphical evidence from Beckford II (Wills, pers.comm.). 

To the west and northeast of the River Severn, there are eleven sites 

which have produced Droitwich salt container material. These include 

Sudbrook (Nash-Williams, 1939), Twyn-y-Gaer (Probert, 1976), Dinedor 

QCenyon, 1954, 23-5), Sutton Walls (Kenyon, 1954), Credenhill (Stanford, 

1972), Kenchester enclosure (Tomber, in manuscript, forthcoming), Croft 

Anbrey (Stanford, 1974, Fig. 100), Bromfield enclosure (Stanford, pars, 

comm.). Midsummer Hill (Stanford, 1981, Fig. 68), Blackstone (Hunt and 

Davenport, forthcoming, see Fig. 5.19), and Nswdix Court-Worcester 
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(Barker, 1970, 14). These sites are also dated by the presence of 

stamped-and-linear-tooled pottery, or Groups A-E fabrics, in the same 

contexts and features as those containing the salt container material 

(Croft Aitibrey, Midsummer Hill, Twyn-y-Gaer, Bromfield, and Blackstone), 

or were found associated with this material on the same site (Sudbrook, 

Dinedor, Sutton Walls, Credenhill, Kenchester, Newdix Court). 

The collections from many sites were examined which did have pottery 

dated to this period of the later iron age but did not contain any 

Droitwich salt container material. Some of these sites did have 

stamped-and-linear-tooled pottery, or Groups A-E fabrics. In the 

southeast sector, Blaise Castle (Rahtz and Brown, 1959), Mount Farm 

(Myers, 1937), and Mingies Ditch (Allen, n.d.) did not have the distinctive 

pottery, nor the containers, while to the west Llanmelin (Nash-Williams, 

1933), Twyn Llechfaen (Savory, 1971), Mynydd Bychan (unpublished; 

National Museum of Wales), and Boston (Anthony, 1958) were also without 

either of these types of artifacts. In the northern area, Droitwich salt 

container material was not found on Caynham Camp (Gelling and Peacock, 

1969), the Breiddin (Musson, 1976), or the Berth hillfort (Peacock, 1968; 

Gelling, pers.comm.) even though the pottery types were plentiful. A 

short season of excavation at Burrow Hill in Shropshire produced several 

pieces of ceramics but not Droitwich salt container material. Similarly, 

collections from several sites in north Wales were examined and did not 

produce these containers (Fig. 5:18). The Trent Valley was no more 

fruitful than these northwestern sites. Fisherwick (Smith, 1979) and 

Willington (Wheeler, 1979) were investigated and while the former had 

several sherds of a later form of Group A fabric pottery (Morris, in 

Smith, 1971, 51; Fig. 13, 84i), neither had the salt container sherds. 

Four iron age sites in Warwickshire were investigated and none of them 

had either Groups A-E fabric pottery or the salt container material -

Barford Site G (Thomas, 1969; Oswald, 1969), Wasperton (Palmer, pers. 

comm.), Ryton-on-Dunsmore (Bateman, 1980), and Wappenbury (Stanley and 

Stanley, 1960). There are no known examples of the salt containers from 

late first and early second century A.D. Roman sites without previous 

iron age occupation. 

Section 5.5 - Conclusions 

Therefore, this distribution of Droitwich salt containers in the 

later iron age, from about the fifth century BC. up to the mid-first 



191 

ceatury AD., is an extensive distribution to the south and west of the 

salt source, up to 80km., but a limited distribution to the north (43km.) 

and east CAOkm.). The distribution is similar to that of the earlier 

iron age salt container pattern in this same area. Present evidence 

indicates that ceramic salt containers were not used to transport salt 

from Droitwich in the Roman period, even though they may still have been 

used to dry the salt crystals. This transportation change could be a 

result of the introduction of Roman weights—and—measures as part of the 

new state system of organized resource control, which would have replaced 

this visual "vessel form" measurement. It could also signify a change 

in the control and use of salt, focusing on Droitwich as a processing 

i centre utilizing the salt to preserve meat in quantity in that town rather 

than producing salt for distribution elsewhere, or both. Evidence for 

this interpretation comes from the remains of great concentrations of 

cattle skulls and pickling barrels in later Roman levels in the saltworking 

area by the River Salwarpe at Ricketts Lane (Fig. 5.1) (Sawle, 1978, 78). 
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TABLE 5.1 - DROITWICH FRIAR STREET POTTERY 

PHASE CONTEXT FABRIC NUMBER OF SHERDS WEIGHT 
R m BASE BODY 

PHASE A 152 Group A Malveraian rock 3 3 44 684.5g. 

Group D Vesicular mudstone — — 1 9.5g. 

Group E Quartzose sandstone 1 — — 4.0g. 

Clee Hills dolerite — - 1 15.5g. 

Oolitic limestone — 1 — 6.5g. 

Sandy fabric A — — 2 23.Og. 

Untempered fine fabric — — 1 8.5g. 

PHASE B 162 Group B^ Paleozoic limestone - — 1 5.5g, 

Sandy fabric B — 1 19 80.Og. 

336 Group A Malvernian rock 1 — — 16.Og. 

Large quartz/quartzite fabric — - 1 6.0g. 

PHASE C 123C Group B^ Paleozoic limestone 1 — — 19.5g. 

262 (no iron age pottery) — — — -

Post-Roman 154 Group A Malvernian rock 8.0g. 
features 

TOTAL 917.Og. 
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QUANTITY BY WEIGHT 

PHASE CONTEXT FABRIC WEIGHT 

PHASE A 

PHASE C 

152 

123 

262 

FABRIC I 10,673.0g. 

FABRIC II 7,415.0g. 

18,088.0g. 

FABRIC I 

FABRIC II 

FABRIC I 

FABRIC II 

39.Og. 

520.Og. 

559.Og. 

162.Og. 

6,884.0g. 

7,046.0%. 

7,605.0g. 

PERCENTAGE 

59.0% 

41.0% 

PHASE B 162 FABRIC I l,423.0g. 15.1%. 

ir FABRIC II 8,029.0g. 84.0% 
\ ^11.8% 

9,452.0g. / 
/ 

336 FABRIC I 216.Og. 4.9%' \ 
^;88.i% 

I t FABRIC II 4,229.0g. 95.1%""' 

4,452.0g. 

13,907.0g. 

7.0%, 

93.0%. 
2.6% 

2.3%/ /97.4% 

97.7%' 

TABLE 5:3 QUANTITY BY WEIGHT IN EACH PHASE (IRON AGE PHASES A AND B) 

SALT CONTAINER MATERIAL 

PHASE A 

PHASE B 

18,088.0g. 

13,907.0g. 

31,995.0g. 

POTTERY 

622.Og. 

107.5g. 

729.5g. 

RATIO OF DROITWICH SALT CONTAINERS TO POTTERY = 43.85 

ie., =44:1 
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TABLE 5: 4 BASES 

PHASE COIfTEXT FABRIC RECESSED FLAT 

PHASE A 152 FABRIC I 25) some 10( all with 
) with ( spurs 

FABRIC II 16) slight 0 
) spurs 

PHASE B 162 FABRIC I 3 no spurs 0 

FABRIC II 6 no spurs 0 

336 FABRIC I 0 0 

FABRIC II 3 no spurs 0 

PHASE C 123 FABRIC I 1 no spur 0 

FABRIC II 0 0 

262 FABRIC I 0 0 

FABRIC II 1 no spur 0 

TABLE 5: 5 BODY SHERD THICKNESSES 

PHASE A 152 FABRIC I 1.0-2. 0cm. 

FABRIC II 0.9-2. 5 cm. 

PHASE B 162 FABRIC I 0.9-1. 5 cm. 

FABRIC II 1.0^4. 6cm. 

336 FABRIC I 0.8-1. 4cm. 

FABRIC II 0.9-2. 2 cm. 

PHASE C 123 FABRIC I 0.7-1. 9cm. 

FABRIC II 1.2-1. 7cm. 

262 FABRIC I 1.0-1. 9cm. 

FABRIC II 1.0-3. 2cm. 
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TABLE 5:6 THIN SECTION CATALOGUE 

THIN 
SECTION 

CONTEXT FABRIC THICKNESS COLOUR RAUGE 

AA 262 la 1.0—2.0cm. lOR 5/6-5/4; 5YR 7/4-8/4; 2.5YR 5/6 

AB 262 la 1.0-2.0cm. II fl Tl 

AC 162 Ic 1.0-1.5cm. 7.5YR 7/4 and N4; 2.5YR 6/8 

AD 152 lie 1.5-2.0cm. SYR 7/4-7/6 

AE 152 Ic 1.5-2.0cm. 5YR 7/4-7/6 and 8/4 

AF 152 Id 1. Oem. lOR 6/8-6/6 

AG 152 Ic 1.0-1,2cm. lOR 5/6-6/6 

AH 152 lb 1.1—1.3cm. lOR 6/8; 2.5YR 6/8 

AL 152 lb 1.0-1.5cm. lOR 6/6-6/8 

AJ 262 lib 1.5cm. lOR 5/6; 7.SYR 7/4; 2.SYR 5/6-5/8; 

AK 162 lie 1. 5em. lOR 6/6; SYR 8/2; 2.SYR 6/6; 

AL 123A lib 1.2-1.5cm. lOR 6/8; 2.SYR 6/6; 

AM 152 lb 1.0cm. lOR 6/6 

AN 152 lb 1.2em. lOR 6/6; SYR 8/4; 

AO 336 lid 1.6cm. 7.SYR 7/4-8/4; 2.SYR 6/8 and NS; 

AP 162 Ila 1.8cm. 7.SYR 7/4; 2.SYR 6/6; 

AQ 152 Ild 1.0-2.5cm. 7.SYR 8/4-8/6 and N6 

AR 152 lie 1.7em. 2.SYR 6/2-6/6 and N6 

AS 152 lie 1.2-1.6em. lOR 5/6-6/6; SYR 7/1-8/1; 2.SYR N6 

AT 155 lib 1.0-2.0cm. 2.SYR 5/6-6/6 and grey 

AU 152 lie 1.0-1.4cm. lOR 6/6 

AV 152 lie 0.9-1.3cm. lOR 6/6 

AW 152 Ila 1.0-2.0cm. 7.SYR 7/4 and grey 

AX 162 ]% and Ic 2.0-2.6cm. SYR 8/2; lOR 6/6; 

AY 162 lie 1.5cm. 2.SYR 6/4; 

BA 2233 lib 1.0-1.3em. lOR 6/8; 2.SYR 6/6-6/8; 

BB 162 Ild 1.1cm. SYR 6/4; lOR 6/6; 

3C 162 lid 1.0-1.4cm. 2.SYR S/8-6/8; 

CH 336 la 0.8-1.0cm. 7.SYR 7/2-7/4; 2.SYR 6/8; 

CK. 336 Ila 0.9-1.0cm. dark grey 

CO 162 Ila 1. 0cm. grey 

AZA 162 Ild 1.1-1.5cm. 2.SYR 6/8; 

AZB 262 Ild 1.0—1.5em. 7.SYR 8/4; SYR S/4; 2.SYR 5/8; 
AZC 336 Ila 0.9-1.6cm. lOR 5/4-6/4; 2.SYR 6/8; 

AZD 123A lb 0.7-1.9cm. 2.5YR 5/8; 

AZE 262D Ila 1.3—2.0cm. 2.SYR 5/6-5/8; 

AZF 162 Id 0.9cm. lOR 6/6-6/8 and 5/8; 

AZG 262D lib 1.1—1.5cm. 2.SYR 6/8; 

AZH 162 Ic 1.1-1.5em. SYR 8/3 and 7/8; 
AZJ 336 H e 1.0-2.0cm. lOR 6/3-6/4 and 6/8; 
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TABLE 5.9 - DROtTWICtt SALT CONTAINERS 

SITE 
NUMBER 

SITE NAME GRID 
REFERENCE 

NUMBER OF SHERDS 
RIM BASE BODY 

WEIGHT 

lOURCE FRIAR ST.-DROITIvnCH SO 898630 44 73 1979 3 1 , 9 8 9 . 0 g . 

1 SHENBERROW HILL CAMP SP 080334 - — 3 17.Og. 
2 CHASILETON HILL CAMP SP 250300 — — 24 202 .Og. 
3 CRICKLEY HILL SO 937165 (unable to 1 quantify) 

4 CROFT AMBREY SO 445668 7 1 180 189 .Og. 

5 THE WREKIN SJ 630083 — — 2 7 . 0 g . 
6 SHARPSTONES HILL-SITE A SJ 495095 — — 5 36.5g. 

7 MIDSUMMER HILL SO 763372 19 3 2195 2 7 , 3 1 4 . 0 g . 
8 SUTTON WALLS s o 525460 (unable to quantify) 

9 DINEDOR so 524364 — — 2 25 .Og. 
10 CREDENHILL s o 450455 - — 123 l , 2 3 5 . 0 g . 

11 KENCHESTER ENCLOSURE s o 448426 — - 1 4 . 0 g . 
12 TWYN-Y-GAER s o 294219 - — 949 9 , 5 1 8 . 0 g . 

13 SUDBROOK ST 500868 2 2 25 4 2 4 . 5 g . 
14 BROMFIELD ENCLOSURE s o 483766 — — 16 212 .Og. 
15 BLACKSTONE s o 790750 — 1 155 2 , 1 2 1 . 5 g . 
16 NEWDIX COURT-WORCESTER s o 851547 — 2 49 l , 9 6 7 . 0 g . 

17 SIDBURY-WORCESTER s o 848547 - - 6 4 7 . 5 g . 
18 BREDON HILL s o 958402 — 1 72 l , 0 5 3 . 0 g . 

19 DANES' CAMP-CONDERTON s o 975380 9 1 797 8 , 9 1 1 . 0 g . 

20 BECKFORD I 
BECKFORD II 

so 980361 
ft 

4 
1 

2 
1 

189 
,750 

3 , 8 1 8 . 0 g . 
5 , 1 4 5 . 0 g . 

21 BADSEY SP 070435 (unable to quantify) 

22 BROADWAY SP 090380 — — 1 72.Og. 

23 STRETTON-ON-FOSSE SP 222384 " — 1 27 .Og. 

24 IRELEY FARM-HAILES SP 042307 — — 1 13 .Og. 

25 THE KNOLLS-OXENTON so 973313 — — 10 264.Og, 

26 CUTTING POWER SP 089250 — — 27 364.Og. 

27 SALMONSBURY SP 173208 — - 34 885 .Og. 

28 ClAYDON PIKE-LECHLADE SP 210005 — 45 316.Og. 

29 ULEY BURY ST 785985 — - 33 410 .Og . 

30 BAGENDON SP 015735 — 
— 1 118 .Og. 

31 MINGIES DITCH-HARDWICK SP 377068 - - 4 54,Og. 

32 LYDNEY PARK s o 616027 — — 3 11 .Og. 
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CHAPTER 6 THE DATA; SALT CONTAINERS FROM CHESHIRE C ^ s "STONY VCP") 

Section 6.1 — Introduction. 

The very general term "VCP" (Gelling and Stanford, 1965) incorporates 

two types of non—cooking pot, oxidized coarse wares. One has already been 

discussed in detail (Chapter 5) as Droitwich salt container material which 

is composed of two fabric types — a natural, sandy fabric and an 

organic-tempered, sandy fabric. This material has been shown to have 

been used in Droitwich, Worcestershire as a vessel first to dry 

concentrated brine and then to transport the salt crystals to occupation 

sites in the Severn Basin from about 500B.C. through the iron age period. 

The second type of VCP has many attributes in common with the Droitwich 

salt containers which explains why both types were discussed by the 

authors above as one single phenomenon. The major difference, however, 

found in the category of tempering and, not surprisingly therefore, 

in its source. A case will be presented in this chapter to interpret 

the second type of VCP also as containers used to dry and transport salt 

from a brine springs source somewhere in Cheshire to occupation sites 

during the iron age, from at least the mid-fifth century BC. onwards, if 

not earlier. 

The earliest recognition that there were in fact two different types 

of VCP came with the realization that the majority of the VCP from Croft 

Ambrey, Midsummer Hill Camp, Danes' Camp-Conderton, and Sutton Walls did 

not contain "large pieces of sharp freshly broken stone in the past" 

(Gelling and Stanford, 1965, 79) which was one of the criteria established 

to define VCP originally. The authors had not specified that there was 

a difference between the VCP material from The Berth hillfort in Shropshire 

and other sites in the Welsh area such a Pant-y-Saer, the Breiddin, Moel 

Hiraddug, and Dinorben with those examples of VCP that had absolutely no 

sharp stones in them (i.e. the most common type of VCP) from such sites 

as Croft Ambrey, Sutton Walls, Midsummer Hill, etc. Gelling and Stanford 

had noted, however, that finger grooves on the external surface of sherds 

were "more strongly represented at Croft Ambrey and Sutton Walls than 

at The Berth" (Gelling and Stanford, 1965, 79). In fact, there is no 

finger-grooving on the VCP from The Berth. In addition, the rim sherd 

examples of Stony VCP are very different from the Droitwich salt container 

(ie. the non.-Stony VCP) examples since they often have a very distinctive 

folded—over ledge to the internal edge and a much, greater flared rim 
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form. (Pig.6:1). 

In, spite of tliese three differences, there are many similarities. 

Tke VCP vessels are handmade, in the collar construction metkod. They 

are basically made from a slightly sandy fabric witk an additional 

thermal shock resistant tempering, and they have been fired in an 

oxidizmg atmosphere. The vessels can be reconstructed into a flat-based, 

truncated, flared cone with concave sides. They occasionally have a 

white deposit on their exterior or upper interior surfaces, but they never 

have sooted areas. 

Together, both the similarities and the differences between the Stony 

VCP material and the Droitwich salt container material suggested that 

tlie Stony VCP may well be another type of salt drying and transporting 

container but from a different source area. All of these aspects are 

explored in this chapter. 

Section 6:2 —Form of Stony VCP 

Like the Droitwich salt container vessels, Stony VCP is an oxidized, 

handmade, very coarse ceramic material which is quite different 

macroscopically from middle and later iron age pottery with which it is 

found. Stony VCP has a much more uniform colour range than the Droitwich 

material since there are no pale grey to white and pinkish-purple colours 

that were identified amongst the material from the source area at Friar 

Street. Instead, Stony VCP is usually orange (2.SYR 6/8) with some buff 

(SYR 7/6) or pink tones (lOR 6/6). lS-20% of the sherds in the collections 

from many occupation sites may have a pale grey core area, and very rare 

examples which are light grey throughout do exist. Once again, there are 

some sherds which have traces of a white deposit on their exterior surfaces 

and some rim sherds may have this deposit on their upper, inner surfaces 

as well. This phenomenon was noted and measured for three different site 

collections with the result that from 10-35% of sherds examined possessed 

this attribute. The variation is interpreted as a result of the type of 

depositional conditions in which the sherds were found (dry or waterlogged), 

and their post-excavation treatment, for example, gentle versus severe 

scrubbing. One sherd each from The Berth and Fisherwick (Smith, 1979) 

which had no white on their surfaces were slowly reheated in a kiln to 

900°C. Both sherds produced the white deposit where none had been before. 

The oxidized Stony VCP sherds are quite distinct from the incompletely 

oxidized and reduced wares (dark brown, grey, black, and buff or orange-

brown in colour) of the various pottery forms found with the Stony VCP, 
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such as cooking pots, storage jar types, and finer wares of the middle 

and later iron age. 

There are three rim sherd forms for Stony VCP which have been 

identified to date (Table 6:1). The most common one is a widely-flaring 

rim with a pinched-over internal edge. This edge is ridged with creases 

where the excess clay has been pressed together. The pinching and 

pressing can result in a pie-crust effect and finger impressions (Fig.6:1). 

The second type is also flared but finished in a plain, rounded edge 

(Fig.6:2). The third form is represented by three uniquely different 

shapes which are grouped together for the present. They include one 

very thick rim with a curled-up inner edge, one barrel-shaped vessel rim 

with slight pinching, and one beveled-edge rim. The former are from 

Fisherwick while the latter is from The Berth (Fig.6:3). The rim 

diameters range from 18.0-23.0cm., where measurable. 

Very few base sherds have been recovered and all of them are from 

sites with over ten sherds minimum (Table 6:2). All of these bases are 

flat with no recesses on the underside, or spurs on the outer edge 

(Fig,6:4), as discussed for Droitwich salt container base sherds (Chapter 5). 

These sherds indicate that the likely base diameter of the Stony VCP 

containers ranges from 12.0-16.0cm. 

Several of the larger body sherds which show a cylindrical, concaved 

form were also measured for their diameters with the aim of reconstructing 

the shape and sizes of these vessels if possible. The sherds can be 

divided broadly into two groups: those sherds which are thicker in 

section (see below) have a smaller diameter range from 10-14.0cm., while 

the thinner sherds have a larger range, from 12-17.0cm. This may be 

interpreted as representing the lower area of the vessel including the 

base sherds (12-16.0cm. diameter) with the immediate vessel area above 

this comprising thicker sherds totalling 10-14cm, in diameter, crowned by 

thinner section sherds with a slightly greater diameter (12-17cm.), and 

thinner section rim sherds flaring out from 18-23.0cm. The conjectured 

reconstruction depicts this interpretation (Fig.6:6). 

The body sherds (which are never sooted) vary in thickness from 

0.9—1.5cm. thick with rare examples up to 1.8cm. These sherds often 

display the 45° angle on both their upper and lower edges (Fig.6:5), 

a characteristic of construction noted previously (Chapter 5). This 

suggests that the vessels may have been produced by the collar-upon-collar 

method discussed for the Droitwich containers. One aspect of the 
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technique in. this Stony VCP case, however, is that the external surfaces 

do not display the finger channels noted for the Droitwich material, nor 

are the "alpine" surfaces common internally (for one example, see Gelling 

and Stanford, 1965, Fig.lre). The external surfaces of the Stony VCP 

sherds are smooth, except for the large, angular rocks and sand in the 

fabric. This characteristic often makes body sherds of Stony VCP 

difficult to differentiate from the earlier iron age pottery with which 

it is occasionally found, especially if pottery is also oxidized, unsooted, 

and similarly tempered (Chapter 4). Only when the pot sherds are reduced 

and sooted can the VCP be easily identified macroscopically. It is 

possible to measure the sherd as representative of a collar, or coil. 

The majority of collars range from 3.0-4.0cm. wide, with rare examples 

up to 6.0cm. The thickness of a sherd does not affect this measurement. 

The image of a vessel suggested by all of these sherds together is 

one of a small based form with a slightly concave, cylindrical body rising 

to a widely flaring rim (Fig.6:6). These jars are orange-pink in colour, 

handmade, and rough-surfaced with sand, and with rocks easily visible and 

sharp to the touch. The result of this package is that there is a large 

amount of surface area to container volume and a wide opening for easy 

access to contained produce or for ease of liquid evaporation. The 

vessels probably measure from 22-26cm. tall with a rim collar (c. 4cm. 

wide), two thin collars (c. 8cm. wide together), two average collars 

(c. 4-6cm. each), and a flat base (c. 2-3cm. tall). 

These flared, truncated cone-like vessels of Stony VCP are very 

different in shape from positively identified cooking pots utilized during 

the first millennium B.C. in the same area. They display at least two 

distinctly opposite principles to the cook pots: 

1.) the very wide rim diameter, flared form of the Stony VCP vessels 

provides a large upper opening which facilitates greater evaporation of 

any liquid contents while the more narrow diameter and closed forms of 

cook pots reduces evaporation to prevent food from drying out and burning 

during cooking (see pot examples in Stanford, 1974, Figs.90-98; 1981, 

Figs. 62-67; Cunliffe, 1974, A:13; A:18; Musson, 1976, Fig.4; Varley, 1976, 

Fig.71. 

2.) similarly, there is a large surface area to contents ratio with 

the concave-shaped Stony VCP vessels as compared to the convex or 

barrel—shaped cooking jars. This ratio would also improve the evaporation 
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potential of heat where applied to the VCP containers. 

A question could be raised at this point with regard to use of the 

more appropriate flat pan if high evaporation was a major consideration 

or criterion for these vessels. One possible explanation may lie in the 

function of these containers both as drying, and as transportation vessels. 

Such a dual role could be more easily performed by the VCP shaped vessels 

than by large flat pans with greater ease of packing on animal or human 

backs, and the VCP form would also improve mechanical stress resistance 

and thus lower breakage rates. 

Section 6:3 - Fabric Definition of Stony VCP 

Macroscopically, the oxidized sherds of Stony VCP are characterized 

by the very distinctive appearance of large, angular hard rock fragments 

in a sandy clay matrix. The quartz sand fragments which usually measure 

less than 0.8mm. across, appear in concentration from 10-35%, while the 

crushed rock fragments can make up from 5-45% of the total fabric area. 

There is no particular correlation between the percentage of quartz sand 

to rock fragments in different sherds as the detailed microscopic analysis 

indicates (Table 6:6). 

The rock inclusions can measure from small fragments less than 0.5mm. 

up to 15.0mm. Cl.Scm.) across, with the majority of pieces less than 

10.0mm. (1.0cm.). In rare instances, these inclusions may be perfectly 

rounded in shape, but this form is confined to one rock type alone. 

There are at least three major types of rock which can be differentiated 

macroscopically: the most common variety is a fine-grained, dull grey-white 

rock which has an occasional pinkish tinge, or nay be dark grey; the 

second type is a white, grey and glittering, coarser-grained rock; and 

the third type is the rock which is rarely smooth and rounded in shape 

but usually can be observed as an angular, medium-grained, granular-

textured, reddish rock (lOR 5/6). 

In thin section, this fabric type is very distinctive due to the three 

main rock inclusions and a variety of less frequent ones. One hundred 

and thirteen (113) different sherds of Stony VCP were sampled and thin 

sectioned for petrological analysis. These pieces came from twenty-seven 

different occupation sites located in the Severn Basin, Welsh Marches and 

Welsh-Borderland, Staffordshire, Cheshire, and north Wales (Figs.6:8 and 

6:9; Table 6:4). As with the Droitwich salt container fabrics, there 
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FIG. 6:9 LOCATION OF EACH AVAILABLE SHEET/MEMOIR IN AREA WHERE 

STONY VCP HAS BEEN FOUND 
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are inauoerable variations within the total fabric range of Stony VCP but 

the main differences in the quartz sand component are likely to be natural 

variations in clay deposits within the same locations (7km. radius of each 

other). The main differences in the rock tempering are proportional, and 

n̂ ot elemental or dimensional (Table 6:5). 

The most common rock type (Table 6:5) is a fine-grained (upper limit 

of grain size is 0.05mm.), acid igneous rock which is usually a 

devitrified, porphyritic rhyolite, and rhyolitic tuffs. These rhyolites 

and tuffs are usually not flow-banded, since only one example from those 

sampled displayed flow-banding (less than 1% of the sampled group). The 

phenocrysts consist of plagioclase (albite-oligoclase) and alkali felspar 

or quartz, with epidote as a replacement mineral. These rocks are often 

masked to varying degrees, from only partially to nearly completely, with 

reddish-brown altered minerals which are probably iron oxides. Occasional 

examples may grade into an andesite or micro-andesite or micro-granodiorite 

classification. The rhyolites usually have either a felsitic (originally 

glassy) groundmass, are micro/cryptocrystalline, or have a texture composed 

of laths of quartz and felspar. {P la4^6. ij 

The second more common rock type (Table 6:5) is a microgranite/ 

granophyre. This is a medium-grained, acid igneous rock which is 

"relatively rich in alkali felspars and correspondingly poor in 

plagioclase" (Hatch, et al., 1971, 205). The main interest, however, 

lies in the frequent but irregular appearance of graphic texture 

Cmicrographic). Since the term "micrographic microgranites" is awkward, 

granophyre has become an acceptable alternative name for this group of 

rocks which consists of an intergrowth of quartz and alkali felspar, the 

former appearing as "hieroglyphs" which are "in parallel optical 

orientation within each area of micropegmatite and therefore extinguish 

simultaneously" (Hatch, et al., 1972, 231). The microgranites are not 

perthitic but do contain very common amounts of biotite mica. (Pldfc 6.2) 

The third common rock type (Table 6:5) found in the Stony VCP is 

micaceous siltstone/fine sandstone. These are both an added temper since 

there are both large angular and rounded fragments, but may also be 

naturally occuring since there are small rounded fragments. This rock 

is a sedimentary quartz arenite, with individual grains measuring 0.30mm. 

or less in size, and the majority of rock examples contain grains less 

than 0.15mm. across. The grains are well-sorted, of high sphericity. 
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PLATE 6.1 STONY VCP FABRIC 

a) Masked Rhyolite with Epidote and Micaceous Siltstone 
CThe Berth) 

b) Rhyolite with Phenocrysts (Breiddin) 
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Plate 6.1 
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PLATE 6.2 STONY VCP FABRIC 

a) Microgranite-granophyre (Breiddin) 

b) Microgranite-granophyre (Twyn-y-Gaer) 

c) Granophyre with Rhyolite (Twyn-y-Gaer) 

d) Granophyre with Fine Sandstone (Twyn-y-Gaer) 

e) Granophyre with Sandy Matrix (Breiddin) 

f) Typical Sandy Matrix with Rounded-Angular 
Quartz (The Berth) 
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Plate 6.2 



219 

and are subrounded to subangular in shape. The muscovite mica is usually 

very common, but can be sparse on occasion. The cementing matrix has a 

ferruginous component. Rare pieces of albite felspar have been noted 

ia leas than 1% concentration. These finer sedimentary rocks have been 

found to range from 0.1-8.5mm. across, and from rounded to angular in 

shape. It is probably best to interpret the larger angular rocks as 

added, crushed tempering material, like the rhyolites and microgranites/ 

granophyres which are always angular, but to accept the more rounded 

examples as part of the natural clay component. 

Nine other different rock types are infrequently found in Stony VCP 

samples. Each will be discussed briefly below. The presence of these 

secondary inclusions in any thin section under analysis helps to define 

the fabric type but their absence does not eliminate a sample under 

investigation from the Stony VCP category. 

Medium-to-fine-grained, felspathic, micaceous sandstone in the form 

of large, angular fragments has been identified in seven Stony VCP samples 

out of 113 examples, the equivalent of 6% of the sampled group. They 

measure from 1.5-6.0mm. across and contain moderately well-sorted, 

subangular to subrounded grains (0.5mm maximum, with the majority of grains 

less than 0.25mm. across). These grains are mainly quartz but there is a 

5-7% concentration of albite felspar and 1-3% concentration of potash 

felspar. There is an abundance of muscovite mica in this haematite, or 

ferruginous, -cemented sandstone. Two examples also contained grains 

of olivine and epidote, while one sample contained a piece of acidic lava 

rock. 

Other examples of arenaceous rocks which occur irregularly in thin 

sections of Stony VCP, and can only help to confirm the identification 

of this defined fabric type, are sandstones and fine sandstones. These 

are more likely to be subrounded to rounded in shape and can measure from 

0.7-9.0mm. across. The best example of these sedimentary rocks can be 
13 

seen in a plain, rounded rim sherd from context at Fisherwick, 

Staffordshire (Smith, 1979). The rocks contain subrounded to subangular 

quartz grains from 0.3-0.8mm. across. The grains are usually well-sorted, 

but rare examples are less well-sorted. It is extremely difficult to 

determine the mineralogy of th,e cement used to bind these quartz grains 

but it is probably siliceous or argillaceous, and not ferruginous. The 

sandstones which contain grains measuring over 0.25mm. across can grade 
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gradually into fine sandstones of the same composition with grains 

measuring 0.25mm. or less. All of these sandstones are easy to 

differentiate from the felspathic sandstones and the siltstones both of 

which are micaceous and ferruginous, and contain subangular to angular 

grains. The fine sandstones are even more well-sorted than the coarser 

examples. 

One argillaceous rock type, which probably occurs naturally in the 

clay matrix, was identified as muds tones. These appear in irregular 

shapes and sizes up to 2.5mm. across. They contain about 50% subrounded 

to subangular quartz grains, up to 0.0mm. across. Sparse amounts of 

Î ica and haematite often accompany the grains. These rocks are not more 

common than other sedimentary rocks in the Stony VCP fabric, but they 

can represent the main sedimentary component. 

Large, angular pieces (from 0.3-5.0mm. across) of potash and plagioclase 

(albite/oligoclase) felspar, muscovite mica and quartz are not uncommon. 

They are found in examples with and without microgranite rock fragments, 

and presumably represent disintegrated grains of this rock. The potash 

felspars and quartz are frequently sericitized. One piece of dolerite 

has also been identified. It measures 1.1mm. across, is subangular in 

shape and consists of about 50% plagioclase felspars (0.45mm. grains size 

maximum), and altered felspars. 

Other very minor or single occurences were noted of: 1.) limestone 

which is large (1.2-3.0mm.) and angular in shape, without fossils, and is 

recrystallized; 2.) a coarse, ultrabasic rock consisting of large grains 

(1.5mm.) of plagioclase and potash felspars, and epidote with sperulitic 

structure replacing felspars; 3.) microgabbro which is 0.7mm. across and 

angular in shape; 4.) haematized, or ferruginous sandstone (angular in 

shape - 1.3mm. across) consisting of subangular, well-sorted quartz 

grains (0.4mm.) floating in a 30% matrix of iron oxides; and 5.) very 

large, angular quartzite fragments measuring from c.2.0mm. up to 5.4mm. 

across. 

The final "clast" type to be discussed, before proceeding to the 

quartz grains in the matrix, is the large round quartz grains which do 

really belong to the quartz grain element. Their inclusion in this 

section is simply due to their very distinctive appearance. They are 

always round to well-rounded in shape and measure from c.O.45-0.95mm. 

across. 
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The quartz saad component in this fabric type varies in proportion 

from 8-49% of the total area (Table 6:6). This variation is both real 

and dependent upon the amount of crushed rock present in the fabric. 

The quartz sand grains measure from less than 0.05mm.-0.85mm. with the 

majority of grains measuring less than 0.3mm. across. Their shape is 

largely subangular in form with occasional subrounded and angular examples. 

These grains are of an unsorted nature which is typical of ancient boulder 

clays (Greensmith, 1978, 59-60; and Figs.5.5 and 5.6). ( 6.2 e-f) 

An analysis of the size range of these-quartz grains based on the 

percentage amount present in each thin section of Stony VCP examined 

(Table 6:3) indicates that the proportions of different sizes of grains 

(ie. siltsize-0.1mm. or less, fine sand size-0.l-0.5mm., and sand size-

0.5mm. or more) do not vary in the sections containing between c.20-50% 

quartz sand. In sections which have less than 20% quartz grains, the 

siltgrade size increases somewhat. No other distinctions were recognized 

in this data (Table 6:3). This analysis compares favorably with that 

presented for known boulder clay samples (Greensmith, 1978, Fig.5.5). 

Section 6:4 - Appropriate sources for Stony VCP 

There are no known production sites of Stony VCP as there is for the 

Droitwich salt container material (Chapter 5). Therefore, the search 

for possible sources for this unusually and distinctively tempered material 

should begin with an examination of regional, solid and drift, geological 

deposits of the rocks and clays in the areas where a considerable amount 

of Stony VCP had been recovered from excavations. These areas included 

Staffordshire based on material found at the Fisherwick sites (Smith, 

1979), north Shropshire with the Berth collection (Gelling, unpublished), 

Cheshire based on the Beeston Castle collection (Hough, pers.comm.), and 

northeast Powys with the large collections from both the Breiddin hillfort 

(Musson, 1976) and Collfryn (Britnell, pers.comm.). This search was 

followed by an examination of the areas where much smaller collections of 

Stony VCP had been found, especially where the local geological deposits 

could not have in any way provided the very distinctive tempering, or the 

specific boulder clays found in this ceramic material. A variety of 

reasons are presented here to support the recognition of a source located 

in Cheshire for this material, and a case is presented for either Nantwich 

or Middlewich, or both, for the likely origin of Stony VCP. This exercise 
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presents a strong case in support for this area as a source, but it cannot 

positively prove that this source is the true one - only extensive and 

expensive excavations and geological surveys can do this. Further work 

based on distributional, quantitative, and pottery fabric analyses (see 

Chapters 4, 7, and 8) will also add support to this interpretation. 

This region incorporating Staffordshire, Cheshire, north Shropshire, 

and northeast Powys will for convenience from now on be called the 

Cheshire-Shropshire Plain when geological aspects are being discussed, 

and the northern Welsh Marches or Welsh Borderland when archaeological 

aspects are under discussion. 

The Cheshire-Shropshire Plain is bounded to the west by the Clwydian 

and Berwyn Ranges of the Welsh Hills, which consist of Ordovician, 

Silurian, and Carboniferous deposits (Fig. 1:3). The Ordovician is 

represented by the Bala Series of shales, sandy mudstones, and some 

limestones with contemporary igneous activity in the form of thin bands 

of rhyolites and rhyolitic tuffs in the Berwyn Hills. Igneous intrusions 

through the Ordovician sediments are few and of more basic rock types 

such as the dbleritic and andesitic dykes of the Breiddin Hills (Smith 

and George, 1961, 40). The Silurian sediments are made of shales, 

mudstones, greywackes, sands, silts and limestones, while the Carboniferous 

Limestone speaks for itself. Sands, silts, clays and mudstones 

characterize the sediments of the Millstone Grit series which also 

contain shales, and impure limestone (Smith and George, 1961, 57). 

To the north of the Cheshire-Shropshire Plain lies the Lancashire 

Coalfields with Carboniferous deposits of Productive Coal Measures, and 

Permian breccias, sandstones, mudstones, marls and shales, as well as the 

Irish Sea. Northeast of the Plain, the area is characterized by the 

Millstone Grit and Carboniferous Limestone which form the Pennines. The 

latter contains some evidence of igneous activity in the form of basaltic 

intrusions. Additional Coal Measure deposits can be found, of course, 

in the North Staffordshire coalfields around Stoke-on-Trent and Newcastle-

under-Lyme. 

South of the Plain, which ends around Shrewsbury, Carboniferous 

deposits or Erbistock Beds, consisting of "red marls and sandstones with 

pellety, calcareous lenses" (Smith and George, 1961, 85), Ordovician 

deposits of shales, flags, mudstones and limestones with basic and 
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intermediate intrusive rocks, and Cambrian quartzites, shales, limestones, 

and sandstones are very evident. Only tfve pre-Cambrian deposits in the 

Wrekin complex could provide the range of inclusions found in the Stony, 

YCP fabric. At the Ercall, rhyolites are located near an intrusion of 

granophyres but Basal Cambrian quartzite abounds on either side of these 

two deposits, and along the flanks of these hills "there is a basal 

breccia made up of angular fragments of Uriconian rhyolite and tuff with 

some Cambrian quartzite" (Earp and Hains, 1971, 87) accompanied by a 

Bunter sandstone consisting of rounded quartz, medium to coarse grained 

in size. The predominance of the Cambrian quartzite in the rhyolitic 

deposits and the presence of large deposits of sandstones in this same 

area place some doubt on the Wrekin range as a source for the Stony VCP. 

Similarly, the types of rhyolites described in detail for the Wrekin 

complex frequently emphasize the flow-banded nature of these fine-grained 

acid igneous rocks, as well as their occasionally banded and sperulitic 

structure (Earp and Hains, 1971, 16). All of these aspects reduce the 

likelihood that the Wrekin area is the source for the large angular 

inclusions in Stony VCP, but does not irrefutably rule out this deposit. 

To the east of Fisherwick on the River Tame in the Trent Valley, 

there are only sedimentary deposits of Triassic mudstones, marl and 

sandstones with some Coal Measures, Millstone Grit, and Carboniferous 

Limestone in Leicestershire. Rhyolites are conspicuously absent in the 

solid geology of this eastern region except for one minor siting - "At 

Lilleshall, two miles south of Newport, albite-rhyolites with tuffs and 

breccias of corresponding composition are seen in a narrow faulted inlier 

at the northern end of the Coalbrookdale Coalfield" (Hains and Horton, 

1969, 6). However, the microgranite/granophyre,so commonly present in 

Stony VCP, is not located in the solid geology of this area where igneous 

rocks are mainly basalts and dolerites in the Coal Measures with syenites 

(markfieldite) of pre-Cambrian age in the Charnwood Forest, or granodiorite 

at Mount Sorrel, east of the Charnwood, and "numerous sills of dark green 

hornblendic rock" in the Cambrian strata of shales, grits and quartzite 

(Hains and Horton, 1969, 14). Pre-Cambrian activity is also indicated 

at Nuneaton (Warks.) where Uriconian volcanic rocks have been identified 

as ignimbrites (a glassy shard tuff of unbedded felspar-quartz-crystal 

tuffl, porphyritic basalt and granophyric diorite (Hains and Horton, 1969, 

61. All of these rocks, found in the solid geology east of the main 

area of Stony VCP distribution are either not known in the VCP fabric, or 
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are only rarely ideatlfied (Table 6;41. Therefore, the area east of the 

River Tame does not provide any possible solid geological deposit consistent 

with the large angular inclusions found in Stony VCP. 

The Cheshire-Shropshire Plain itself is a low-lying, sedimentary area 

of solid geology containing Keuper and Bunter Sandstone, Keuper Marl 

especially Saliferous Marls, Lias and Rhaetic deposits of which none bear 

any igneous rocks such as rhyolites or microgranite/granophyres. 

The next stage of inquiry in this search for any appropriate sources 

for the clay and rock inclusions consistently found in the Stony VCP 

departed swiftly from the rather unrewarding solid geology in the 

Cheshire—Shropshire Basin and surrounds to the much more promising drift 

geology which covers the Basin itself. The glacial period of the 

Pleistocene era "was marked by recurrent extensions of enormous ice-sheets, 

which spread southwards over parts of Britain" which "left behind them 

abundant and easily recognized traces of their passage" including "boulder 

clay and sands and gravels, with their contents of far-travelled rocks 

or 'erratics'" (Fig. 6:8) (Edwards and Trotter, 1954, 67). Two glaciations 

are generally recognizable - Older Drift is visible in Yorkshire and the 

Midlands south to beyond the line reached by the sheets of the Newer 

Drift. In many areas, the Newer Drift has obliterated the Older Drift. 

The Newer Drift consists of the Upper Boulder Clay and Upper Sands and 

Gravels, and may also include the Middle Sands and Lower Boulder Clay. 

The Middle Sands are extensive deposits of waterlain silts, gravels, and 

sands which lie between these two Boulder Clays, especially in the eastern 

part of the Cheshire-Shropshire Basin. The Newer Drift glaciation ice 

was formed in the northwest of Britain including the southern uplands of 

Scotland, the Lake District and the northern Pennines - all of which 

contributed to the formation of the ice-sheet. The important aspects 

about this sheet for the purposes of this study are the origins from which 

and the directions in which the sheet moved. The latter was "generally 

southwards and wherever possible eastwards ... This ice-sheet split against 

the Welsh mountains, and an eastern tongue invaded the low ground of 

Lancashire and Cheshire and pushed southwards to beyond the Dee-Severn 

watershed" (Edwards and Trotter, 1954, 70-71). This pattern of ice-sheet 

movements has been documented by "boulder-spotting" - an arbitrary, 

unsystematic observation activity of the nineteenth and early twentieth 

centuries which, marked the locations of easily identified large boulders 

or "erratics", which originated from Scotland, the Lake District, and the 
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Pennines, and had. been abandoned by the glaciers in their retreat. 

During this same geological era, glaciers had been forming in the higher 

Welsh mountains and had moved into the lower plains areas to the north, 

west and eastwards onto the Cheshire-Shropshire Plain, carrying Welsh 

rocks. The distribution of some glacial erratics, mapped in 1873 and 

1954, found on the Plain and other areas,incorporating the total 

distribution of the Stony VCP, is consolidated in Fig. 6:8. Unfortunately, 

the majority of these erratics are not defined petrologically nor are their 

frequencies declared, but they do provide a focus for more detailed 

examination of such terms as "Lake District volcanics" or "Welsh erratics". 

Specific examples of Dalbeattie and Criffel grey granites from Galloway, 

as well as Ennerdale light-pink granophyre and Eskdale pink granites, and 

Borrowdale volcanics from the western Lake District characterized the 

drifts of the Cheshire-Shropshire Plain. 

Ennerdale granophyre is often called a perfect granophyre being a 

fine-textured granite with a great mass of simultaneously crystallized 

quartz and felspar. The felspars include orthoclase, perthite, 

plagioclase, and a little microcline - all of which are often partially 

decomposed with white mica flecks. The ferromagnesian mineral has been 

variously described as unaltered biotite, green chloritic aggregates and 

chlorite well disguised as ragged flakes of biotite. But this mineral 

has also been confused as epidote (Rastall, 1906, 258-260). This very 

distinctive rock is the same type of graphic-texture microgranite found 

in nearly all of the Stony VCP sections. Therefore, its presence in the 

descriptions of glacial drift is vital in this search for a source for 

the VCP inclusions. Cfl Ot"Ve 

Although devitrified, often porphyritic rhyolites with iron staining, 

and felspars replaced by epidote are the most common rock type found in 

Stony VCP, the "fine grain size and the generally similar appearance of 

rhyolites wherever they occur very much reduces their value as a means 

of tracing the source rocks" (Furness, 1965, 258). Therefore, although 

some form of rhyolites must be present in the potential source area for 

the Stony VCP fabric inclusions, their particular type cannot be specified 

necessarily. In the literature, rhyolites are more frequently only 

referred to as part of the "Borrowdale volcanics" (Simpson, 1960) and in 

particular are often called "felsites" (blantle, 1897). 
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ELATE 6.3 ENNERDALE GRANOPHYRE 

(from Rastall, 1906, Plate 28) 
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FIG. 1. X 21.5 

FIG. 2 .X 21.5 

ENNERDALE GRANOPHYRE. 

PLAT l 6 , 3 
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Eslcdale granites nearly always contain very sericitized felspars 

with, a high proportion of perthite and very low plagioclase and biotite 

mica (Simpson, 1934). Galloway granites are characterized by an abundance 

of sphene and foliated texture (Greenly, 1919, 713). Coniston grits and 

Haxd.ck greywackes (Co ckb urn-Sou them Uplands) are felspathic (up to 16% 

felspars), sedimentary rocks with subangular grains cemented in a muddy 

matrix. Many of the distinctive characteristics of these grains such 

as Muscovite mica, cherts, rhyolites and spilites (Furness, 1965) are 

found in the grit/greywacke inclusions in the Beeston Castle pottery 

fabrics (Chapter 4) but are not found in the Stony VCP felspathic sandstones. 

Therefore, the presence of Eskdale granites but the absence of Galloway 

granites and Coniston grits in a glacial drift description would favor 

the possibility of that deposit as a source for Stony VCP. 

Permo-Triassic sandstones are commonly found in the glacial deposits 

of the Cheshire-Shropshire Basin, which were derived from the Lancashire-

Cheshire solid geology over which the glaciers moved. This same solid 

geology provided the red colour found in the boulder clay, which originated 

from the iron-rich soils, clays, sands, and silts of the Keuper Marls, 

and Bunter and Keuper Sandstones of this same area (Wedd, et al., 1929, 

156). 

Carboniferous limestones and sandstones, derived from northern 

England, are less frequently observed as are quartzites and vein quartz 

of northern origin, and flint possibly derived from chalk deposits in the 

Irish Sea. 

The next stage of this inquiry includes a description of the more 

well-knovm erratics found in a sweeping survey from west to east (north 

Wales to Staffordshire) and north to south (Lancashire to Shropshire), 

where possible, to present the information, provided by the present 

literature on these deposits, necessary to eliminate some areas as 

potential sources for the inclusions found in Stony VCP, and to focus on 

more likely possibilities. The areas included in this survey are those 

contained in the Geological Survey Memoirs (Fig. 6:9) for Anglesey 

(Greenly, 1919), Rhyl-Denbigh (Sheet 95), lower dee-Flint (108), Wrekham-

Oswestry (121/137), Wem-Shrewsbury (138), Wolverhampton C153), Lichfield 

(154), Stafford-Market Drayton (139), Nantwich-l<Tiitchurch (122), 

Macclesfield-Kiddlewich (110), Stoke-on-Trent (123), Chester (109 - see 

Mackintosh, 1873, 356), Liverpool-Wirral (96), Manchester-Stockport 
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(85/98), and Southport-Formby (74/83). Some of this detailed discussion 

is presented in Table 6:7. 

To begin with Anglesey in the furthest north-western part of the 

research area, Greenly (1919, 696—764) has provided a very detailed 

discussion of the types and locations of "Insular" and "Extra-Insular" 

erratics found on this island. His discussion of the latter types will 

have to suffice for the Bangor and Lleyn Peninsula as well due to the 

lack of any detailed descriptions in the literature. The insular 

erratics include hornblende-picrite, Bodafon Holyhead Quartzite, and 

Coedana granite with extra-insular breccias, tuffs and felsites from 

Caernarvonshire, Lake District garnetiferous felsite, Galloway granite, 

riebeckite-microgranite from Ailsa Craig and west of Scotland gabbro -

none of which appear in Stony VCP. Eskdale granites and Ennerdale 

granophyres are present however, and of course the latter is common in 

VCP. Triassic sandstones. Carboniferous sandstones and limestones, 

marine shells, chert, and flint are also found in the area. The upper 

boulder clay is typically reddish-broxm in colour with a calcareous matrix 

while the lower boulder clay is bluish-grey and has much Carboniferous 

and shelly material which makes it highly calcareous. 

Further east in the area of Colv/yn Bay, Rhyl, Denbigh and the Clwyd 

Calley, once again the Ailsa Craig rocks have been recognized, and Welsh 

drift from the hills surrounding the Valley and south of the coastal area 

are well mixed with abundant Lake District granitics and Borrowdale 

volcanics (Smith and George, 1961, 83). The former two types are not 

found in the VCP fabric, but some of the latter are. Till of the local 

Silurian-derived ice-sheet (grey, stony, silty clay) is found mainly frpm 

Denbigh southwards while the Northern drift till fills the Clwyd valley 

with a reddish-brown silty clay containing "far-travelled, well-rounded 

stones" (Ball, 1960, 11). 

In the Lower Dee valley and Flint area, the Galloway granites and 

riebeckite-microgranite (Ailsa Craig) have been spotted (Smith and George, 

1961, 83), as well as Lake District erratics and numerous examples of 

Welsh drift of Silurian and Orodvician origin (Edwards and Trotter, 1954, 

Fig.24). This is the zone where north, meets west - the Northern (Irish 

Sea) Drift lies next to the Welsh. Drift. The dividing line between 

these two very different phenomena runs "obliquely south-eastward along 

the eastern side of Halkin Mountain and through Caergwrle" (Wedd and King, 

1924, 144). Once again for the purposes of this exercise, we are only 
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interested in the Triasslcally-derived red boulder clays with Northern 

drift erratics, not the products of the local Welsh ice sheet of grey and 

yellow clays with Arenig and Snowdon boulders. This mingling and 

meeting of the two ice sheets, and their displacing actions upQn contact, 

are well represented by Smith and George (1961, Fig.34) which is repeated 

in this chapter (Fig. 6:8). 

Moving further eastward into the western Cheshire-Shropshire Plain 

from Wrexham to Oswestry and Ellesmere, a similar picture exists of Welsh 

drift on the western side with northern drift in the area above Oswestry 

to the north-east for it is "on the Plain that they met and threw down 

their mingled debris" (Wedd, et al., 1929, 156). It is in fact at 

Ellesmere that the great divide continues from Caergwrle. No north 

country material is found south beyond Oswestry and "Thus the evidence 

postulates the extension of the Northern ice-sheet at one time southward 

beyond the Perry valley but not much further" (Wedd, et al., 1929, 161). 

Positive sightings of identifiable boulders at Selattyn Hill (SJ267340) 

include Eskdale granite, andesite, (?)Ennerdale granophyre. Carboniferous 

limestone, slate, and shell in red boulder clay (Wedd, et al, 1929, 168). 

Such mixtures of rock are not compatible with those found in the Stony 

VCP fabric. In the Wrexham area, the lower boulder clay does contain 

Eskdale granite but the upper boulder clay is often devoid of stones 

(Wedd, et al., 1928, 136). 

Moving further southeastward in the same direction as the Welsh Drift 

flow squeezed into the outer edge of the Northern Drift, we come to the 

Wem-Shrewsbury and Wolverhampton districts where the tail-end of Welsh 

Drift can be observed in an area of upper boulder clays. These clays 

more commonly carry red and grey granites, Eskdale and Galloway granites, 

Ennerdale granophyres, Borrowdale volcanics, and North Wales keratophyres. 

Around the Wolverhampton district, northern erratics predominate over 

Welsh ones. An excellent example of the type of data presented in the 

memoir series about glacial drift in this area is offered here: 

"At the roadside on the edge of the map, half a mile south 
of Great Moor, a heap of boulders, obviously gathered 
locally, afforded an opportunity to make an estimate of 
the relative abundance in this neighborhood of the Glacial 
erratics of various types: 
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Number Counted Percentage 

1) Granite-Caimsmore 40 47 

2) Grit, grey-Silurian or Ordovician 12 14 

3) Granophyre-pink. with biotite, 8 9 
Ennerdale 

4) Rhyolite, or rtiyolitic ash; one 8 9 
\fith garnet 

5) Granite-Criffel 5 6 

6) Keuper Sandstone 5 6 

7) Granophyre - another sort 4 5 

8) Contact-altered andesite 2 2 

9) Granite, grey - probably Criffel 2 2 

86 100 

(Whitehead, et al., 1928, 185) 

The zone dividing north drift from Welsh drift lies along a line down from 

Ellesmere and Cockshutt towards Shrewsbury (Compton and Osmond, 1954, 7) 

and around Wolverhampton to Birmingham and Bromsgrove. A special note 

worth mentioning is that at Baschurch, just east of the River Perry 

mentioned above and southwest of The Berth hillfort in Shropshire where 

Stony VCP has been found in quantity during excavation (Gelling, unpublished), 

only Triassic sands, Silurian grit, and sandstone and limestone of Welsh 

derivation have been observed. There are no rhyolites or granophyres 

mentioned in the account (Pocock and Wray, 1925, 70). This absence of 

northern erratics is not surprising considering that the location of 

Baschurch is so near the divide between the drifts (Fig.6:8). 

East of Wolverhampton lies the Lichfield to River Tame district which 

is the furthest east that Stony VCP has been found, at Fisherwick (Fig.6:11). 

A very large proportion of the unbedded Gravelly Drift in this area contains 

debris of the Bunter Pebble Beds. The drift containing far-travelled 

boulders lies in the northern and western part of this district, near 

Stafford and Wolverhampton (Barrow, et al., 1919, 177-179), while Mount 

Sorrel and Chamwood local erratics also occur in the vicinity. Mantle 

(1897) had identified felsites, andesites, basalts, Criffel granites, 

Buttermere granophyre, and tuffs as well as rocks of local derivation, 

ie. Coal Measure sandstone. The drift east of the River Tame "principally 

consists of local materials mixed with well-rounded quartzite and other 

pebbles... and some fragments derived from the Jurassic rocks and Chalk" 

(Fox-Strangeways, 1900, 37). 
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North of Wolverhampton, between Stafford and Market Drayton, we find 

another zone free from Welsh drift influence (Whitehead, et al., 1927, 

77). The upper boulder clay is reddish in colour and calcareous, and 

the erratics are all of northern origin (Fig.6:8; Tables 6:7 & 8). These 

include Borrowdale volcanics which are the commonest recorded examples 

of stones and boulders, as well as Eskdale granite, Ennerdale granophyre, 

Buttermere syenite, Dalbeattie granite, dyke rocks, and hornfels 

(Whitehead, et al., 1927, 77). Far-travelled stones are more numerous 

in the western part of this area, ie. Market Drayton and south,than in 

the Stafford area. 

Thus far in the inquiry for appropriate source zones of glacial drift 

which are similar in content with the erratics found in Stony VCP, I have 

been able to demonstrate that the areas of the western and southwestern 

parts of the Cheshire-Shropshire Plain and north Wales are inappropriate 

due to the presence of Welsh drift both in the rocks and clays, and also 

the presence of certain northern erratics which are never found in Stony 

VCP. The southeastern zone of the Plain from Lichfield eastward is also 

an unlikely candidate due to the absence of some of the inclusions found 

in Stony "VCP, even though it is free of Welsh drift material. The one 

area discussed so far which is a source possibility due to 1) the abundance 

of Lake District volcanics (ie. including rhyolites), 2) the presence of 

granophyres, granites, and calcareous, reddish boulder clay with a 

sprinkling of other northern rocks (but not Ailsa Craig types), and 3) the 

absence of Welsh drift, is in the Market Drayton area of northeast 

Shropshire. 

The central area of the Cheshire-Shropshire Plain is encountered in 

the Nantwich to Whitchurch district. Glacial deposits are very thick 

in this region and contain Permo-Triassic sandstones, mudstones, quartz 

pebbles, and granites with other igneous rocks from the Lake District and 

southern Scotland (Poole and Whiteman, 1966, 60-61). The upper boulder 

clay in this district contains very little Jurassic material, in contrast 

to the lower boulder clay, resembles weathered keuper marl, containing 

only a few erratics (Poole and Whiteman, 1966, 60-61). The memoir for 

this district also makes an interesting distinction within the upper 

boulder clay where colour differences are apparent for 

"The buff-brown colour is more characteristic of 
the western part of the district where there is 
a much greater content of Coal Measures than in 
the till to the east. Also in the western part 
of the district far-travelled erratics appear to 
be fewer... The red-brown colour of the clay in 
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the central and eastern parts of this area is 
due largely to an abundance of Triassic material" 
(Poole and Whiteman, 1966, 84). 

Such Triassic material would include Permo-Triassic sedimentary rocks 

which are predominantly red in colour due to the presence of haematite 

including sandstones, conglomerates, and quartzose mudstones and 

siltstones of the New Red Sandstone and medium-to-fine grained sandstones 

of the Upper Mottled Sandstone in Cheshire, the area over which the 

glaciers passed (Hains and Horton, 1969, 60-72). 

Middlewich lies north of Nantwich, with Macclesfield to the northeast. 

Volcanics and granites from the Lake District are common, and Scottish 

granites are often observed. Buttermere granophyre, Eskdale granite, 

and other granites are the most abundant while various types of Borrowdale 

Volcanics and tuffs are also of common occurrence. The red granophyre 

with acicular augite, however, is very rare (Pocock, 1906, 73). The 

boulder clay, or till, in this area is a tough clay containing numerous 

stones and is also normally slightly calcareous (Evans, et al., 1968, 215). 

A surprisingly large amount of detail is provided for the Stoke-on-Trent 

area, beginning with the interesting comment that "A line running roughly 

north-east from Betton in the southwest (SJ690368), by Norton-in-Hales, 

Madeley (SJ770445), Wrinehill (SJ753470), and west of Audley and 

Kidsgrove (SJ830455) divides the district into an entirely drift-covered 

region on the west, and an eastern area in which Glacial deposits are thin 

and intermittent" (Gibson and Wedd, 1905, 57). Granites and granophyres 

seem to outnumber rhyolites which in themselves are fairly abundant and 

more common than tuffs, breccias, basic rocks, grits, Triassic sandstones, 

and the infrequent Carboniferous limestones. Marine shells are poorly 

preserved (Gibson and Wedd, 1905, 61). The boulder clay itself can 

contain considerable but variable amounts of sand, from hardly any up to 

80% (Gibson and Wedd, 1905, 58). 

To assess the inquiry at this point, it would appear that the Market 

Drayton, Nantwich and Whitchurch, and Middlewich districts fulfil many of 

the requirements for selection as potential sources for the boulder clay 

and inclusions of igneous and sedimentary rocks found in Stony VCP 

including volcanic igneous rocks, granites and granophyres, and Triassic 

siltstones and sandstones with other minor sedimentary and igneous types 

such as basic rocks and limestone in much less frequency. 

From the Chester area, a limited amount of information is available 
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because the memoir for this district is in the course of preparation. 

One brick pit at Pulford (SJ375603). revealed fifteen feet of stiff, 

calcareous reddish-brown boulder clay, and a scarce amount of boulders 

were described only as igneous (volcanic), igneous (plutonic and hypabyssal), 

sandstones and grits, and limestones (Wedd and King, 1924, 159) with no 

further details. On the Wirral Peninsula, rough field identifications 

of boulders collected from a brick pit included abundant volcanic rocks 

with sandstones, grits, quartzites, granites and granitoids (ie. granophyres 

and microgranites), and sparse limestone rock fragments (Wedd and King, 

1924, 158). More details about specific rocks and their original sources 

are provided for the stone-count from a disused brick pit in Liverpool: 

Borrowdale felspathic ash and sandstone, Coniston grit and Silurian Lake 

District hard sandstones. Lake District basalts-andesites and dolerites, 

Scottish diorite and gabbro. Lake District and Scottish granites/granitoids, 

Carboniferous limestone and sandstone, Triassic sandstones, mica schist 

and altered conglomerate from Galloway, and quartzite and vein quartz 

from the North (Wedd, at al., 1923, 95). This same suite of erratics 

was recovered from a brick pit in Great Crosby, south of Formby in 

Lancashire (Wray and Cope, 1948, 19). 

The only detailed statistically valid stone count of several different 

quarries in a concentrated area which compared Upper Boulder Clay erratics 

with those from the Middle Sands and Lower Boulder Clay was performed in 

the Manchester area (Simpson, 1960). Over 13,000 erratics and pebbles 

were collected and classified with suggested sources for their derivations. 

The details and proportions are presented in Table 6:9. To summarize. 

Carboniferous and Triassic sandstones predominate with Lake District 

volcanics (andesites, rhyolites, basalts, and tuffs) are frequent with 

Ennerdale granophyres and some granites representing about 5% of the 

overall number. Limestones, cherts, flints, quartz, quartzite, and 

mudstones were also counted. 

This rather extensive and repetitive recording of the geological 

erratics identified in the drift deposits of the upper boulder clays in 

the wide archaeological area where Stony VCP has been recovered from 

excavations strongly suggests areas which could have been the sources for 

the inclusions of fine-grained, acid igneous rock (rhyolites), Ennerdale 

granophyres and micaceous, siltstones so commonly and consistently found 

as inclusions in the Stony VCP fabric. These areas curve in a broad 
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band from the Wirral Peninsula down between Chester and Macclesfield, 

east of Wrexham and Ellesmere and west of Stoke-on-Trent, through 

Nantwich and Whitchurch, ending north of Wolverhampton and west of 

Lichfield. Areas to the west of this zone in the Cheshire-Shropshire 

Basin contain Welsh drift and other erratics not found in Stony VCP, 

while areas to the east and northeast bear too many Pennine and 

Carboniferous rocks. 

Within this central zone, it would be perfect if every district 

had several stone-counts similar to Simpson (1960). Unfortunately, this 

is not the method used by earlier researchers when discussing drift 

deposits. Instead, a variety of different techniques were presented, and 

Table 6:8 compares what is available. My interpretation of this evidence 

narrows the likeliest parts of the central zone which could have provided 

the inclusions found in Stony VCP to an approximate parallelogram from 

Chester to Middlewich to Stoke to Wem. 

With this more reduced district as a possible source zone, one other 

clue could focus more detailed archaeological and geological work in the 

future, and also suggest a possible function for the Stony VCP vessels. 

That clue is the white deposit observed on many of the sherds. This 

phenomenon was discussed in Chapter 5 and its appearance on Droitwich salt 

container sherds indicated that saltwater had been used in the production 

of those containers in conjunction with slightly calcareous clays, found 

in the Droitwich area. The saltwater also came from brine springs by the 

Siver Salwarpe which flows through Droitwich. Since upper boulder clays 

are slightly calcareous, then saltwater must have been used in the production 

of the Stony VCP containers, too. 

The Cheshire-Shropshire Plain has long been famous, like Droitwich, as 

an area of salt production (Calvert, 1915; Sherlock, 1921). Excavations 

have positively demonstrated that the brine springs in Middlewich have 

been exploited from the first century AD. (Bestwick, 1975) and in Nantwich 

since the thirteenth century AD. (Sale, 1980). Domesday records help to 

fill in some of the intervening historical lacunae of the salt industry 

in Cheshire with evidence for salt production in the tenth to eleventh 

centuries for Northwich, Middlewich, and Nantwich Q Hall, 

1883). Thus we see the same historical picture for the Cheshire towns 

which have natural brine springs as we saw had developed at Droitwich 

(Chapter 5}. 
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FIG. 6.14 GLACIAL DRIFT FLOWS FROM NORTHERN SOURCES TO 

NORTH WALES AND THE CHESHIRE-SHROPSHIRE PLAIN 

(After Mackintosh, 1873, Plate XIII) 
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Geologically, the occurence of natural brine springs in these 

localities is due to the presence of Upper Keuper Saliferous Beds of 

Triassic age (Fig. 6:12) which lie "appreciably near the surface than in 

the case of the Lower Keuper Saliferous Beds" (Evans, et al., 1968, 137). 

The brine runs had several natural outlets near Middlewich which have 

been knoinv about for at least 900 years (Evans, et al., 1968, 148) as 

well as the brine springs at Elton (Sherlock, 1921, 52) and Nantwich 

(Calvert, 1915, 728). The total area where the Upper Keuper Saliferous 

Beds occur within the Cheshire—Shropshire Basin also happens to fall 

within the area most likely to be the source area for the rock inclusions 

found in Stony VCP. This coterminous area covers about 75 square miles 

(120 square km.) and includes Middlewich, Elton, and Nantwich. These 

towns were all knoim. to have had brine springs prior to modern pumping 

methods which often reduced the appearance of natural springs (Figs. 6:12 

and 6:13). 

Therefore, I suggest that three co-occuring phenomena make southeastern 

Cheshire, and in particular the area from Middlewich to Nantwich, the 

probable source for the prehistoric production of Stony VCP. These 

aspects are: 

1.) The appearance of Lake District volcanic erratics, Ennerdale 

granophyres, and fine Triassic sandstones in higher concentration at the 

expense of other Lake District and Scottish erratics and to the exclusion 

of Welsh, Pennine, Carboniferous, and Ailsa Craig rocks in this area and in 
the Stony VCP; 

2.) The presence of slightly calcareous boulder clays in this 

district which when mixed with 

3.) The saltwater at the surface level in this area, from natural 

brine springs of Upper Keuper Saliferous Beds derivation, results in the 

formation of a white deposit on the exterior surface of the Stony VCP 

vessels. The function of Stony VCP, and its relationship to these three 

co-occuring aspects will be discussed in Section 6:5 below. 

Section 6:5 Function of Stony VCP Containers 

There are numerous similarities between Droitwich salt containers 

and Stony VCP vessels which suggest that the latter may also have been 

used to dry and transport salt from a brine springs source in Cheshire 

to occupation sites in the northern Welsh Marches and north Wales, during 

the first millennium B.C. Unfortunately, no production sites have been 



241 

discovered aad excavated in Cheshire to support this opinion, as had 

occurred in Droitwich. at Friar Street [Chapter 5). Nevertheless, a case 

will be presented in this section to argue for this interpretation. 

During the middle to later iron age period (fourth century B.C. to 

first century A.D.) in this region, ceramic cooking pots, storage jars 

and decorated vessels always appear as reduced (brown, grey, or black), 

occasionally burnished, saucepan pot shapes or convex—profile, closed 

jar forms (eg. Smith, 1979, Fig.12). The vessels are coil-made and often 

smoothed on both the exterior and interior surfaces. Stony VCP vessels, 

however, as discussed in Section 6:2, are oxidized to an orange-red, or 

pink colour and frequently are unsmoothed on the interior. The size of 

tempering in the Stony VCP is often from five to fifteen times larger 

than the tempering found in the iron age pottery (ie. 5-15.0mm. across 

for VCP). The shape of VCP vessels is clearly a very open form or 

concave in profile, with pinched over, irregularly constructed rims. 

This open form, rough finish, different tempering size, oxidized firing, 

and small base versus large, flared diameter all suggest that the VCP 

containers were more suitable for use as vessels to dry contents rather 

than to cook them in a moist enclosed environment. These vessels are 

not like ordinary, contemporary domestic wares. There is no sooting on 

any of the VCP sherds which rules out the likelihood that they were put 

to use immediately over or into a fire, as is done with food-cooking pots. 

These characteristics are all very similar to those identified for 

the Droitwich salt containers known to have been used in the drying of 

salt crystals and their transportation in the second half of the first 

millennium B.C. The one different feature between these containers is 

the type of temper utilized: organic matter in the Droitwich salt 

containers and large, angular igneous and sedimentary rocks in Stony VCP. 

The usefulness of burnt out organic matter as a tempering material with 

large vesicles or pores to stop cracks and to ease thermal shock stress 

seemed particularly adaptive for salt drying containers. Organic matter 

was used for the furniture in at least one salt making kiln, hearth, or 

oven during the Roman occupation at Middlewich (Bestwick, 1975, 68). 

Interestingly, large pieces of angular rock temper also perform a very 

j similar function as the organic matter for "pores can be substituted for 

mineral inclusions with no loss of 'cooking efficiency' for a pot" (Rye, 

1976, 144), and vice versa. 
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Since Stony VCP is fired at less than c.850°C. Cie. it is anisotropic 

under crossed nicols in thin section), and since the. hearth or oven over 

ivhich a substance would be cooked or dried is c.50—100 C,, then the size 

of pore, or mineral inclusion, necessary for adequate thermal expansion 

ranges from about 4mm. (at c.800 C.) to 11—12mm. (at c.50-100 C.) (Rye, 

1976, 114-115; Fig.2). This is the size range for the majority of rock 

temper inclusions found in Stony VCP. The use of salt-water in the 

production of Stony VCP, as discussed in Section 6:4, may also aid in 

preventing any post—firing damage to the containers by hydration of the 

small amount of CaO in the fabric during use (Rye, 1976, 135). 

Therefore, there are a series of similarities between the Droitwich 

salt containers and Stony VCP, and particular characteristics of Stony 

VCP itself, which strongly suggest that the VCP was used to dry and transport 

salt during the iron age period. These similarities are: 

1.) Open vessel form for ease of evaporation; and jar form for ease 

of transportation; 

2.) High porosity for good thermal shock resistance and crack 

reduction; 

3.) Oxidized, roughly finished forms of an industrial ware in contrast 

to reduced, smoother pottery forms of domestic wares; 

4.) Lack of decoration; 

5.) Lack of external sooting or internal food encrustation; 

6.) The use of saltwater in the manufacture of the vessels as 

evidenced by the white scum visible on many sherds; 

7.) The most likely location of the sources for the production of 

Stony VCP lies in an area of frequent surface brine springs which were 

used from the Roman period to modem times for the production of salt; 

and 

8.) As will be described below in Section 6:6, its complementary 

distribution to that of the Droitwich salt containers. 

Section 6:6 -Dating of Stony VCP Material 

Three different types of information will be used together to define 

the date range for the production and use of Stony VCP: 

1.) radiocarbon-dated contexts where Stony VCP has been found; 

2.) the presence of Stony VCP with early iron age pottery; and 

3.) the presence of Stony VCP with stamped-and-linear-tooled pottery. 
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The earliest positively identified examples of Stony YCP were found 

at The Wrekin hillfort in the same context as two Droitwich salt container 

sherds [see Section 5.4), F.31. The date for this feature is 390^70bc. 

(HAR 4452) which is interpreted by the excavator as 445BC. (Stanford, 

forthcoming). Seven sherds of later Bronze age-earlier iron age pottery 

fabrics were also found in the feature (Section 4.4). A similar date 

has been recovered from a less secure context at Beeston Castle. The 

feature is BCOW RCOl/Feature 26 which is dated 2280^0bp. (330bc.) from 

the charcoal of a charred post in situ in the prehistoric settlement area 

of the outer ward of the medieval castle. The "site" produced an iron 

knife, later bronze age-earlier iron age pottery forms and fabrics 

including one decorated rim, and a small quantity of Stony VCP (Table 6.2) 

(Hough, pers.comm.). The Beeston Castle context by itself is unreliable 

for dating Stony VCP, but it is of interest due to the presence of early 

pottery with the VCP. 

Middle-to-later iron age dates are available from three sites in 

the northern zone-two to the west and one in the eastern area. At the 

Breiddin hillfort, a series of third to second century be. dates 

(360-100bc. at one standard deviation) have been recovered from contexts 

containing Stony VCP and Group D fabric pottery, including the iron age 

rampart, roundhouses and layers sealing roundhouses, and stratified 

pestholes contexts (Musson, 1976; pers.comm.) (Section 4.6). Similar 

dates have recently been received from the hills lope enclosure site at 

Collfryn in Powys (Fig. 6.11). The Stony VCP-bearing contexts are dated 

235—60bc. (CAR 460) and 155—65bc. (CAR 459) (Britnell, pers.comm.). 

Radiocarbon dates which span the third to first century be. at one standard 

deviation were recovered from the enclosure ditch at the Fisherwick site, 

SK187082, which contained large quantities of Stony VCP and middle-to-

later iron age pottery including one Group A fabric vessel (Section 4.6) 

(Smith, 1979, 90-2). 

These chronologically limited groups of dating evidence place the 

earliest occurence of Stony VCP at occupation sites to the mid-fifth 

century BC,, with continuous use up through the mid-first century AD. 

Once again, there are no known occurrences of Stony VCP salt containers 

on late first century AD. Roman sites in this area, as was true also for 

the Droitwich salt containers. 

Coupled with these two groups of dated sites are those which have 

Stony VCP with either only early or only middle—to-later iron age pottery. 
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The types of evidence vary considerably from collections of material 

recovered from the same site where Stony VCP was found Cie., now to be 

considered as unstratified groups of material) to sites where only single 

or a few sherds of Stony VG? were found with stratified groups of 

Droitwich salt container material and stamped-and-linear-tooled pottery. 

For the earlier category, only poorly recovered, unstratified groups 

of material exist. These include the collections from Old Oswestry, 

which has several pieces of Stony VCP with two Class I jars with finger-tip 

decoration (Savory, 1976, Fig. 40:8), Sharpstones Hill-Site A which also 

has only earlier iron age pottery in the form of decorated and undecorated 

Glass I vessels, and Bury Walls hillfort where typical later bronze age-

earlier iron age coarse pottery fabrics were recovered with Stony VCP. 

For the middle-later category, three sites with unstratified collections 

and without dates follow the Breiddin and Fisherwick pattern. These 

sites are The Berth hillfort in Shropshire where a large collection of 

Stony VCP and some stamped-and-linear-tooled pottery (Groups A, C, and D 

fabrics) and a "scored ware" rim were excavated. Burrow Hill fort where 

excavations (Toller, unpublished) revealed a small collection of Stony 

VCP with Glee Hills dolerite iron age pottery and one Group D decorated 

rim, and Bromfield enclosure where several sherds of Stony VGP were found 

with Group D decorated pottery. Group A sherds, and decorated Glee Hills 

iron age pottery as well as some Droitwich salt container sherds. Also 

within this later category, there is a series of sites like Bromfield but 

more in the western middle and southern zones which have produced sherds 

of Stony VGP in association with Groups A-E fabric pottery with stamped-

and-linear-tooled decoration and Droitwich salt container sherds. When 

stratified and dated these examples are all usually late in the site's 

sequence: Croft Ambrey - "late in the Iron Age" (Stanford, pers.comm.), 

Midsummer Hill - "late in the Iron Age" (Stanford, 1981, 154), and 

Twyn-y-Gaer - Period II (Probert, 1976). Other sites include Credenhill, 

Danes' Gamp-Conderton, Beckford II (Wills, pers.comm,), and Blackstone 

[Table 6.2; Fig. 6.11). 

Stony VCP in association with no other pottery has been found at many 

sites in north Wales and Shropshire both, in the course of excavation and 

fieldwalking (Table 6.2; Fig. 6.11); Castle Farm outside Shifnal (Carver, 

forthcoming) and Ebury Hill (Stanford, manuscript) in Shropshire; G a m 

Boduan (Hogg, 1960); Pant—y—Saer CPhillips, 1934); Braich-y-Ddinas 

CSavory, 1976, 41-3, 69—70); Mbel Hiraddug (Davis, forthcoming); Pen 
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Diaas near Llanaber CSavory, 1976, 69); and Gefn Caemedd CGuilbert, 

1979). 

Three collections of Stony VCP pose an intriguing possibility that 

the use of this material may have occurred earlier than 390bc./445BC. 

No one example on its own is strong enough to consider a trend, but 

together they suggest that th.e use of Stony VCP may have begun as early 

as the later bronze age. The evidence will be presented briefly as an 

observation and a caution for care during future excavations in the 

area. The first collection is a series of very small sherds of what 

appears macroscopically to be Stony VCP recovered from within the late 

bronze age rampart at the Breiddin dated to the ninth-seventh century be. 

(Musson, 1976, pers.comm.). None of these sherds could be identified 

beyond any doubt as Stony VCP since they did not contain all of the more 

diagnostic inclusions for this fabric. This is due, I believe, to two 

factors: 1.) the sherds are small and therefore all inclusion types are 

not likely to be represesnted; and 2.) if Stony VCP w?s produced over a 

long period of time, then it is highly likely that the "source" area for 

the rock inclusions may have changed enough to alter the types of more 

common inclusions especially where many different generations of salt 

producers are considered. The uniformity of the fabric type for Stony 

VCP is surprisingly consistent considering the 500 year span of production 

which is accepted (see Attas, et al., 1982). 

The second collection is the Beeston Castle mixture of Stony VCP with 

pottery, crucibles, moulds, and a socketed axe of late bronze age types 

(Hough, pers.comm.; Howard, pers.comm.) (Section 4.3). The date 

2610^0bp. (660bc.) is for a different post charred in situ from that 

discussed above. There is obviously a problem with the resolution of 

the two dates from Beeston Castle and the contexts of ceramic material 

which must be solved by the excavator. The third site, Dinorben, has 

very well registered dates of on or before the fifth century be. for 

pottery found below an iron age rampart (Guilbert, 1980, pers.comm.), but 

unfortunately the Stony VCP sherds were recovered from previous 

excavations (Gardner and Savory, 1964; Savory, 1971, 58-60) and not 

stratified. 

The results of this section demonstrate that Stony VCP was being 

used in the northern Welsh Marches area when earlier iron age pottery was 

popular in that area during the fifth century BC., and continued to be 

produced and used as salt containers well into the middle-and-later iron 

age period, up to the mid-first century AD. 
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Section 6.7 - Diachrbriic Distributions of Stony VCP 

The previous section on the dating of Stony VCP hinted that there 

were changes in the distribution of Stony VCP during its known span of 

production. As with the Droitwich salt container distribution 

(Chapter 5), there are two broad phases of distribution associated with 

iUferent pottery types. These are a core distribution during the 

earlier phase, and an extended distribution during the later phase which 

reaches well into the extended zone of distribution demonstrated for the 

later phase of Droitwich salt containers. 

The earlier, core distribution of VCP includes five sites 

(Fig. 6.10): the Wrekin, Beeston Castle, Bury Walls, Old Oswestry, and 

Sharpstones Hill-Site A. If the source for Stony VCP is in the area of 

Nantwich on the River Weaver in Cheshire, then the furthest recorded 

distance which this material is known to reach during the earlier iron 

age IS 47km. Several sites which had pottery and/or radiocarbon dates 

which could be broadly assigned to this period but did not have positively 

identified VCP material in their collections or in this particular phase 

of their collections include the Breiddin (earlier iron age phase), 

Moel-y-Gaer (Guilbert, pers.comm.), and Mam Tor, all of which lie over 

47km. from Nantwich. Hopefully, other sites of earlier iron age date 

will be explored in this area in the future to see if this observation 

is consistent. 

The extended distribution which characterizes the later phase includes 

sixteen sites (Fig. 6.11). (Many more sites which have only the VCP 

niaterial in isolation from diagnostic pottery, metalwork, or radiocarbon 

dated contexts could belong to this phase, but are displayed separately 

in Fig.6.11). The sites are found from north Wales to Staffordshire, 

and down through the Welsh Marches. The furthest distance from Nantwich 

that Stony VCP was known to have been found is 140km. This distance for 

the later phase of distribution is three times that for the earlier core 

distribution. When the later distributions for both Stony VCP and the 

Droitwich salt container material are compared, their complementary, but 

not exclusive, patterns are very apparent. 
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Sectioa 6;8 - Summary 

Althougli the evidence presented here for Stony VCP is of a different 

type and calibre to that for the Droitwich salt container material, it is 

hoped that the overall argument is convincing towards the interpretation 

of Stony VCP as a type of glacial drift—tempered, boulder clay ceramic 

material produced in the eastern Cheshire area, and probably at Nantwich, 

from the mid-fifth century B.C. until the mid-first century A.D., in order 

to dry and then transport salt to occupation sites. A phased distribution 

of this very distinctive coarse ware demonstrates that the earlier use of 

this salt was limited to the Cheshire-Shropshire Plain, but that the 

distribution expanded considerably to the west, south and east in the 

later iron age period. 
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TABLE 6:1- PERCENTAGE OF RIM TYPES 

SITE NAME TYPE *1 TYPE *2 TYPE *3 TOTAL 

FISHERWICK 76.2% (16) 14.3% (3) 9. 5% (2) 100% (21) 
THE BERTH 72.7% C8) 18.2% (2) 9. 1% (1) 100% (11) 

SHARPSTONES 
HILL-SITE A 66.6% C2) 33.3% (1) 0. 0% (0) 100% (3) 

BREIDDIN 64.0% (16) 36.0% O ) 0 100% (25) 

TWYN-Y-GAER 100% (3) 0 0 100% (3) 
OLD OSWESTRY 0 100% (2) 0 100% (2) 

DINORBEN 100% (1) 0 0 100% (1) 

BEESTON CASTLE 100% (1) 0 0 100% (1) 
CROFT AMBREY 100% (1) 0 0 100% (1) 

MOEL HIRADDUG 100% (6) 0 0 100% (6) 

BROMFIELD 100% (1) 0 0 100% (1) 

TABLE 6:3 - PERCENTAGE OF GRAINS PRESENT IN GRAIN SIZE CATEGORIES FOR 
EACH 5% CLASSIFICATION BASED ON TABLE 6:6 

5% CLASS GRAINS LESS 
THAN 0.10mm. 

GRAINS FROM 
0.10-0. 20mm. 

GRAINS FROM 
0.20-0.50mm. 

GRAINS OVER 
0.50mm. 

8-10% 91-95% 4-6% 1-2% 0-1% 

10-15% 85-97% 2-12% 1-6% 0-1% 

16-20% 74-83% 13-19% 2-5% 0-3% 

21-25% 70-85% 10-22% 5-10% 0-2% 

26-30% 73-85% 10^40% 4-5% 0-2% 

31-35% 66-89% 9-24% 2-7% 0-3% 

36-40% 65-88% 10-25% 2-8% 0-2% 

41-45% 70-87% 9-21% 3-9% 0-3% 

46-49% 68-86% 10-22% 2-6% 0-2% 
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TABLE 6:2 - NUMBER OF STONT VCP SHERDS FROM EACH SITE 

SITE 
NIJMBER 

CFigs. 6.10 and 6.111 

SITE NAME GRID WEIGHT 
REFERENCE 

NUMBER OF SHERDS 
RIMS BASES BODIES 

1 The Wrekin SJ 630083 7 . 0 g . — - 2 

2 Old Oswestry SJ 295310 90.Og. 2 1 ? 

3 Bury Walls SJ 575270 7 . 0 g . - — 1 

4 Sharpstones Hill-Site A SJ 495095 241.5g. 3 — 34 

5 Beeston Castle SJ 535595 152.Og. 1 — 42 

6 The Breiddin SJ 292144 3,136.0g. 25 — 901 

7 Fisherwick SK 187082 3 , 3 8 2 . 0 g . 21 4 421 

8 The Berth SJ 429237 1 , 6 7 8 . 5 g . 11 1 108 

9 Ebury Hill SJ 546164 28.Og. - — 23 

10 Castle Farm SJ 724095 34.Og. - — 2 

11 Burrow Hill SO 382831 18.Og. — 1 2 

12 Bromfield Enclosure SO 485765 106.Og. 1 — 14 

13 Croft Ambrey SO 445668 454.Og. 1 — 56 

14 Credenhill SO 450455 35.Og. — — 2 

15 Sutton Walls SO 525465 38.Og. 1 — 5 

16 Dinedor SO 524364 34.Og. — — 1 

17 Kenchester Enclosure SO 448426 4.0g. — - 1 

18 Cefn Caernedd SO 017900 2 3 . 5 g . — — 2 

19 Twyn Llechfaen SO 082291 7 . 5 g . - •— 3 

20 Twyn-y-Gaer so 294219 838.Og. 3 — 126 

21 Midsummer Hill SO 763372 22.Og. — — 3 

22 Beckford II so 980365 35.Og. — - 3 

23 Danes' Camp-Conderton so 975380 38.Og. — - 2 

24 Blackstone so 790750 1 0 . 5 g . - — 1 

25 Moel Hiraddug SJ 063785 464.Og 6 —• 183 

26 Dinorben SH 968757 102.Og. 1 1 6 

27 Braich-y-Ddinas SH 701753 12.Og. — — 4 

28 Pant-y-Saer SH 495847 335.Og. — — 127 

29 Garn Boduan SH 310390 22.Og. - — 6 

30 Fen Dinas-Llanaber SH 606208 219.Og. — — 62 

31 Collfryn SJ 222173 13,285.Og. 64 8 2 , 8 4 3 
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POINT COUNT OF STONY VCP THIN SECTIONS of total number 
of samples selected). j 

§ 
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IW 4J03 
U-l Q) I—TO 
3 -U (1)-H C 
4J -H WtOCfl 

O u 
M U Ctji; W) -r-l 0) 

NAME- OF 

SITE 

u tj <U 
cs a) d 
A Tl o 
03 <u d 4J aj 
r-i to d to c 
Q) nj o t3 o <u 0) 
Pur-is-iV) oj d-w u d o ; 

M-uoocfe-uo oca Ndnito'H o ^ j 
i-j -w I d'<u w-w .d o Oi ̂ -u o COTS n 4-> -h 
o i-< o CO oa ftto to 'H to d) M -u d 4J 4J to w 
bw o W W cd tOTJ tti 60-4 bonjtntucfl w M gj OJ 
K >-. cJO u. r-i d -u cflaiMd'd dco cs tu 6 i-i 
2 vd "fH "HW • 0) cfl- • o ' <—ifif ni'Cy' 3 -H' ' • O' • "H • • o 
— — f a »̂0 Dif (Tf I ^ Ciî  ^ ? Y-4 d 

1 DB BREIDDIN 39 9 21 — 7 1 15 2 - 4 

2 DA II 8 41 24 - 4 — 6 — 10 4 

3 DF II 27 38 15 — 5 " 4 6 5 

4 DL II 71 13 3 — 9 — 4 — — — 

5 DM II 27 14 33 - 9 1 8 5 3 

6 DS II 68 8 - — 2 — 20 - — 2 

7 DU II 79 - - - 7 - — — 14 — 

8 DEC II 88 — — — 4 - 8 — — 

9 DBD II 36 25 24 — 6 — 6 — - 3 

10 DBF II 82 — - - 12 - 6 — — — 

11 SQ SHAPRSTONES HILL--SITE A 71 22 — - — * - — — 7 — 

12 SY II 95 — — — — - - 5 — — 

13 RE GAM BODUAN 60 7 — — 16 - 9 5 - — 

14 RC BRAICH-Y-DINAS 39 — - — 27 -9 4 — - -

15 PF PANT-Y-SAER 62 8 19 - 6 - 5 - — — 

16 PG II 62 — 19 - 4 — 15 - — " 

17 NJ CEFN CARNEDD 89 8 — — 3 - — — — — 

18 NAH DINORBEN 32 — 62 — — — 6 - — — 

19 TF TWYN LLECHFAEN 54 - 35 - 2 - 9 - — — 

20 GB TWYN-Y-GAER 38 16 — 28 4 — 1 2 5 6 

21 GI II 34 11 8 — 6 - 11 — 30 -

22 GN CROFT AMBREY 43 — 17 20 1 - 9 — 8 — 

23 HE MIDSUMMER HILL 71 7 12 — 3 - 5 - — 

24 MO MOEL HIRADDUG 72 8 9 — 1 — 10 - — — 

25 ZP THE BERTH 36 — 47 — — — 3 - 9 — 

26 ZQ II 71 — 5 — 10 - 10 — — — 

27 FX FISHERWICK 22 12 2 - 14 - 21 — 27 2 

28 FK II 35 10 20 — 2 4 — 29 — 

29 FM II 51 — — 19 4 - 9 16 2 

30 FN II 53 — — — 10 4 11 — 7 

31 CBB BEESTON CASTLE 26 - 36 5 4 — 10 - • 13 6 

32 CBQ II 68 — 26 - 6 — 10 — 2 2 
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3 -
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hJ rt 
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34 

35 

36 

37 
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RU 

QAF 

NW 

JK 

CAV 

THE WREKIN 40 38 12 

BROMFIELD ENCLOSURE 51 29 -

DINEDOR - 29 11 

DANE'S CAMP 

CASTLE FARM 

CONDERTON 41 8 9 -

SHIFNAL 78 - - 10 

Kencliester Enclosure 5 58 

4 12 - -

- 1 8 - -

3 - 20 -

1 3 3 -

— 1 2 — — 

- 16 

- 42 

- 2 

- 12 
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TABLE. 6.6 - PROPORTIONS QF FABRIC COMPONENTS BY POINT COUNTING SECTIONS 

of all sampl as selected). 

SITE SECTION 
CLAY 

tlATRIX CLASTS QUARTZ VOIDS 

BREIDDIN DD 42% 15% 40% 3% 

ft DF 66% 15% 18% 1% 

It DJ 46% 22% 32% 0% 

tl DK 60% 16% 23% 1% 

II DL 38% 17% 41% 4% 

If DM 56% 13% 29% 2% 

II DP 50% 22% 26% 2% 

It DQ 31% 43% 26% 0% 

II DR 64% 26% 9% 1% 

II DS 51% 21% 26% 2% 

II DU 33% 24% 41% 2% 

II DX 51% 35% 13% 1% 

II DZ 44% 14% 42% 0% 

It DBB 37% 15% 47% 1% 

It DEC 34% 45% 18% 3% 

II DBD 41% 24% 30% 5% 

IT DBE 46% 22% 29% 3% 

It DBF 28% 48% 24% 0% 

II DBG 47% 29% 23% 1% 

It DBH 55% 12% 30% 3% 

II DBI 60% 13% 27% 0% 

It DBJ 65% 10% 24% 1% 

II DA 42% 24% 30% 4% 

II DB 39% 26% 34% 1% 

It DC 63% 14% 22% 1% 

THE BERTH EA 57% 26% 14% 2% 

It EB 63% 22% 14% 1% 

tl EC 70% 12% 15% 3% 

It EG 47% 22% 30% 1% 

II EI 63% 13% 23% 1% 
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TABLE 6.6, contd. 

SITE SECTION 
CLAY 

MATRIX CLASTS QUARTZ VOIDS 

THE BERTH EJ 71% 13% 16% 0% 

ft EK 44% 40% 16% 0% 

It EL 60% 10% 28% 2% 

It ES 70% 14% 16% 0% 

tt ZP 59% 23% 18% 0% 

It ZQ 40% 32% 26% 2% 

tt ZR 61% 20% 17% 2% 

MOEL 
HIRADDUG 

MF 28% 28% 38% 6% 

H MH 60% 22% 18% 0% 

tt MJ 38% 16% 44% 2% 

tt MK. 55% 21% 23% 1% 

ft MM 57% 12% 30% 1% 

tt MO 75% 12% 13% 0% 

It MP 80% 6% 13% 1% 

It MQ 49% 19% 32% 0% 

It IdR 39% 6% 49% 6% 

tt MS 63% 17% 19% 1% 

TWYN-Y-GAER GB 53% 24% 20% 3% 

GE 50% 27% 23% 0% 

tt GI 48% 19% 33% 0% 

FISHERWICK FG 44% 27% 29% 0% 

tt FH 67% 14% 18% 1% 

tt FI 43% 30% 24% 3% 

tt FJ 33% 39% 27% 1% 

tt FK. 45% 34% 21% 0% 

tt FL 52% 19% 28% 1% 

It FM 33% 20% 37% 10% 

tt FN 43% 30% 27% 0% 

tt FO 37% 24% 36% 3% 
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SITE 

contd. 

SECTION 

262 

CLAX 
MATRIX CLASTS QUARTZ VOIDS 

CROFT 
AMBREY 

CM 63% 38% 8% 1% 

II GN 63% 17% 17% 3% 

It GT 55% 25% 20% 0% 

II GU 51% 18% 31% 0% 

II GV 42% 38% 19% 1% 

11 GW 62% 16% 20% 2% 

BEESTON 
CASTLE 

CBB 45% 25% 27% 3% 

CBE 66% 5% 21% 8% 

CBF 76% 6% 15% 3% 

CBG 54% 10% 35% 1% 

CBH 48% 22% 24% 6% 

CBM 61% 19% 14% 6% 

CEO 49% 38% 9% 4% 

CEP 55% 26% 16% 3% 

CBQ 63% 17% 17% 3% 

CCB 50% 29% 13% 9% 

CCF 51% 14% 30% 5% 
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Insular Anglesey^ * 
Mona Con^ lex 

Caernarvonshire * * * * 
Bala Erratics 

West Scotland * * * 
Tertiary gabbro 

Ailsa Craig * * * * 
riebeckite 
microgranite 

Welsh Silurian * * * * * * 
and Ordovician 
erratics (esp, 
slates) 

Galloway granites * * * * * * * * * * * * * * 
(grey) 

Eskdale granites * * * * * * * * * * * * * * * 
(pink) 

Borrowdale Lake * * * * * * * * * * * * * 
District volcanics 
(esp. rhyolites) 

Ennerdale granophyres * * * * * * * * * * * * * 

Permo-Triassic * * * * * * * * * * 
sandstones and 
siltstones 

Coniston grits and * * * * 
greywackes 

Carboniferous/Coal * * * * * * * 
Measure sandstones 

Carboniferous limestones * * * * * * * 

Basalts and dolerites * * * * 

Marine shells * * * 

Pennine erratics * * 

REOORDRO APPEARANCE OF CERTAIN GLACIAL ERRATICS 
IN SPECIFIC AREAS BY MEMOIR 
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TABLE 6:8 - VARIOUS TYPES OF DATA PRESENTATION FOR. STONE-COUNTS IN 

THE CHE5HIRE-SHR0PSI1IBE PLAIN 

LEVEL 1 

Macclesfield, Corlgletoa, Crexje and Mlddlewich 
CPocock, 1906, 72-3) 

Buttermere granophyre 
Eskdale granite 
Scottish coarse-grained white granites) 
Borrowdale volcanics and tuffs - ) 
includes andesites and rhyolites ) 

Silurian greywackes and Calciferous) 
sandstones ) 

Carrock Fell granophyre with augite 
Threlkeld microgranite 
banded tuff 
hornstone 
garnetiferous lava 
basalt 

) 
) = "the most abundant" 

= "of common occurence" 

= "identified" 

Stafford and Market Drayton 

(Whitehead, et al., 1927, 77) 

Borrowdale volcanics 

Eskdale granite ) 
Ennerdale granophyre) 
Buttermere syenite ) 

Scottish granites ) 
dyke rocks ) 
homfels ) 

"commonest" 

"in addition have been recognized" 

= "included" 

NO WELSH MATERIAL; SIMILAR TO STOKE-ON-TRENT BELOW 

Stoke-on-Trent 

(Gibson and Wedd, 1905, 60-1) 

Ekttetmere granophyre ) , "Abundant" 
Eskdale granite ) 

Borrowdale volcanic breccia of rhyolite ) 
Banded tuff 
Garnetiferous lava 
Andesites 

Skiddaw granite ) 
Threlkeld microgranite ) 
Carrock Fell Granophyre 1 
Hornstone ) 
Basalt 1 
Scottish granites ) 

Carboniferous and Bunter pebbles 
?Ingleton Grit 
Keele Group sandstones 
Carboniferous limestones 
Marine Shells 

= "Occasional" 

) 
1 
1 
) 
) 

"Fairly abundant" 

= present 
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TABLE 6:8 Cc-oatlnued) 

LEVEL 2 

Otterspool and Dmgle Shore Counts, Liverpool 
CLomas, 1892, 396-406) 

Lake District volcanics 
Scottish granites 
Silurian grits 
Diorites 

Carboniferous sandstone and 
limestone; Triassic 
sandstone; and Ailsa Craig 
microgranite 8% 

43% 
38% 
6^% 
4^% 

Wirral Peninsula at Whitby Heath (SJ 395740) 
CWedd and King, 1924, 158) 

Volcanic rocks 47% 
Sandstones, grits, quartzites 34% 
Granites and granitoids 14% 
Limestones 5% 

Cuckoo's Nest, Pulford, near Chester (SJ 375603) 
CWedd and King, 1924, 159) 

Igneous (volcanics) 30% 
Sandstones and grits 40% 
Igneous (plutonic and 
hypabyssal) 25% 
Limestone 5% 

LEVEL 3 

Wolverhampton 
(Whitehead, et al., 1928, 185) 

Granite-Caimsmore 

Grit, grey-Silurian or Ordovician 
Granophyre-pink with biotite, Ennerdale 
Rhyolite, or rhyolitic ash; one with garnet 
Granite-Criffel 
Keuper Sandstone 
Granophyre - another sort 
Contact-altered andesite 
Granite, grey-probably Criffel 

Numbers 
Counted Percentage 

40 47 
12 14 
8 9 
8 9 
5 6 
5 6 
4 5 
2 2 
2 2 

86 100% 
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TABLE 6;8 (continued) 

Liverpool, Staill&y Rpad 
Qfedd, et al., 1923, 95) 

Hard sandstone and grits (Coniston Grit/Silurian Lake District 27% 
Felspathic ash. and felstone (mainly Borrowdale) 11% 
Basalt/dolerite (and ? Basic andesitel, proB. Lake District 17% 
Diorite/GaBBro (Wigtownshire/Mull) 6% 
Granites/Syenites; from Galloway and Criffel; Eskdale, 

Buttermere, Ennerdale 14% 
Mica-schist; altered conglomerate and sedimentary rock -

? Galloway 3% 
Quartzite, conglomerate, vein quartz-northern? 11% 
CarBoniferous limestone and sandstone 7% 
Bunter and Keuper sandstones - locally derived 4% 
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TABLE 6 ^ - LISTS OF STONES COUNTED BY SIMPSON [1960) IN THE 
MANCHESTER AREA 

Locations: Longsight (SJ 880950); Levenshulme (SJ 882935); Heaton 
Mersey (SJ 864910); Adswood (SJ 885875); Denton (SJ 920950); 
Reddish (SJ 900940); and Bredbury (SJ 923922) for the Upper 
and Lower Boulder Clays with Offerton (SJ 928888); Heaton 
Moor (SJ 868912); and the River Tame at Denton (SJ 927936). 

Erratics from the Lower Boulder Clay 

LITHOLOGICAL GROUP L O C A L I T Y 
Average 
Compo-

A B C D 
sition 

i Dark sandstones 
% 

16.6 
% 

16.4 
% 

16.9 
% 

15.4 
% 

16.3 

ii Fine-grained igneous 11.3 9.6 11.3 11.8 11.1 

iii Coarse basic igneous 0.5 0.4 0.4 0.1 0.4 

iv Coarse acid igneous 3.0 2.3 3.6 2.3 2.7 

V Light limestones 7.8 7.2 6.5 3.8 6.3 

vi Dark limestones 2.2 3.3 1.9 1.2 2.2 

vii Cherts 0.3 0.8 0.2 0.1 0.4 

viii Light sandstones 24.6 24.7 28.9 27.9 26.3 

ix Shales, mudstones 5.5 9.6 9.3 10.0 8.3 

X Clay ironstones 9.0 4.3 4.5 9.4 7,3 

xi Coals 4.9 5.3 3.7 7.4 5.5 

xii Red sandstones 7.0 9.4 6.5 4.2 6.7 

xiii Quartzites 3.2 3.0 3.5 3.3 3.2 

xiv Vein-quartz 3. 6 3.3 2.9 3.0 3.2 

XV Flints 0.4 0.4 0.0 0.1 0.2 

— Others 0.1 0.0 0.1 0.0 0.0 

Number of erratics collected 1841 1284 986 1556 5667 

A - Heaton Mersey clay-pit 

B - Adswood clay-pit 

C - Longsight clay-pit 

D - Levenshulme clay—pit 
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TABLE 6.9 (cont.) 

Pebbles from the Middle Sand 

LITHOLOGICAL GROUP L 0 

E 

C A L I 

F 

T Y 

G 

Average 
Compo-
sition 

i Dark sandstones 
% 

19.6 
% 

21.0 
% 

19.3 
% 

20.0 

ii Fine-grained igneous 13.7 10.8 12.1 12.3 

iii Coarse basic igneous 0.4 0.5 0.2 0.3 

iv Coarse acid igneous 5.5 2.8 2.8 3.7 

V Light limestones 0.0 0.0 0.0 0.0 

vi Dark limestones 0.0 0.0 0.0 0.0 

vii Cherts 0.4 0.2 0.3 0.3 

viii Light sandstones 42.7 49.4 43.2 45.0 

ix Shales, mudstones 0.6 1.8 0.3 0.8 

X Clay ironstones 0.2 1.7 4.5 2.2 

xi Coals 0.5 0.0 0.0 0.2 

xii Red sandstones 3.9 5.8 4.2 4.6 

xiii Quartzites 4.2 3.0 4.5 3.9 

xiv Vein-quartz 8.1 3.0 8.5 6. 6 

XV Flints 0.1 0.0 0.2 0.1 

Number of pebbles collected 1100 1014 1166 3280 

E - Heaton Moor excavation 

F - Offerton sand and gravel pit 

G - River Tame section, Denton 
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TABLE 6:9 (continued) 

Erratics from the Upper Boulder Clay 

LITHOLOGICAL GROUP 
Average 

0 C A L I T Y Compo-
sition 

H I J 

i Dark sandstones 
% 

21.4 
% 

15.3 
% 

16.8 
% 

17.6 

ii Fine-grained igneous 13.2 11.3 13.1 12.5 

iii Coarse basic igneous 0.3 0.5 0.5 0.4 

iv Coarse acid igneous 2.5 2.9 4.7 3.4 

V Light limestones 4.6 3.0 8.6 5.3 

vi Dark limestones 2.3 0.6 2.8 1.8 

vii Cherts 0.2 0.9 0.4 0.5 

viii Light sandstones 29.0 31.5 27.4 29.4 

ix Shales, mudstones 7.9 5.4 2.9 5.4 

X Clay ironstones 5.7 11.2 4.5 7.3 

xi Coals 4.4 6.1 4.0 4.9 

xii Red sandstones 3.4 3.2 6.9 4.5 

xiii Quartzites 2.9 4.1 3.9 3.7 

xiv Vein-quartz 2.0 3.8 3.6 3.2 

XV Flints 0.1 0.2 0.0 0.1 

Others 0.0 0.1 0.1 0.1 

Number of erratics collected 1248 1490 1367 4105 

H - Denton clay-pit 

I — Reddish clay—pit 

J — Bredbury clay—pit 
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TABLE 6:9 Ccoatinuedl LISTS OF STONES COUNTED BY. SIMPSON CI9601 

IN THE. MANCHESTER. AREA 

Litiiological grouping of Erratic Pebbles 

GROUP LITHOLOGICAL 
NO. GROUP 

LITHOLOGICAL 
FEATURES, 

PROBABLE 
DERIVATION 

Dark-grey or 
greenish-grey 
sandstones 

Fine to coarse-grained, Mainly Lower Palaeozoic 
generally very tough greywackes of the Lake 
and compact District and Southern 

Uplands of Scotland with 
some local Carboniferous 
sandstones 

ii Fine-grained 
igneous rocks 

Commonly andesites, 
basalts, rhyolites and 
tuffs 

Mainly Lower Palaeozoic 
volcanic rocks of the 
Lake District and South-
ern Scotland but some 
may be of Upper Palaeo-
zoic and Tertiary age 

111 Medium and coarse Commonly dolerite, 
grained basic more rarely gabbro 
igneous rocks 

Palaeozoic intrusions 
in the Lake District and 
Southern Scotland 

IV Medium and coarse About 75% light-pink 
grained acid granophyres, remainder 
igneous rocks includes light-grey 

granophyres and pink, 
red and grey granites 

Lake District and 
Southern Scotland. The 
light-pink granophyres 
resemble the Ennerdale 
Granophyre 

V Light-grey or 
pink limestones 

Texture varies from 
fine-grained calcite 
mudstone to coarse 
crinoidal limestone 

Lower Carboniferous 
outcrops but some of the 
fine-grained pink 
limestones may be from 
the local Upper 
Carboniferous 

vi Dark-grey Usually fine-grained, Mostly Lower Carboni-
limestones sometimes crinoidal ferous but some may be 

Lower Palaeozoic 

vii Cherts Usually black with Mostly Lower Carboni-
good conchoidal ferous , some may be from 
fracture the Ordovician of 

Southern Scotland 

viii Light-grey or Fine to coarser-grained Majority from Upper 
yellow mostly rather soft Carboniferous outcrops. 
sandstones some from Lower Carboni-

ferous, others of 
Triassic origin 
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GROUP 
NO. 

LITHOLOGICAL 
GROUP 

LITHOLOGICAL 
FEATUR&S 

PROBABLE. 
DERIVATION 

ix Shales and mud— 
s,tones 

Mostly dark-grey or Nearly all from Upper 
black, often with, coaly Carboniferous rocks but 
streaks possibly some from the 

Lower Palaeozoic of the 
Lake District and 
Southern Scotland 

X Clay ironstones Septarian infillings 
occasionally found 

Upper Carboniferous 
shales 

xi Coals Nearly always bitu-
minous, very rarely 
cannel 

Upper Carboniferous 
deposits 

xii Red sandstones Fine to medium-grained, 
generally rather soft 

Upper Carboniferous, 
Permian and Triassic 
outcrops 

xiii Quartzites Very hard, fine-
grained, in various 
shades of grey and 
brown. All rounded 
pebbles 

Triassic conglomerates 

xiv Vein-quartz 
pebbles 

Usually white, but 
often stained red with 
ferric oxide 

Some, well rounded, from 
Upper Carboniferous and 
Triassic conglomerates, 
others, rather angular, 
directly from quartz 
veins 

XV Flints Usually well-worn and 
Strongly patinated 

Upper Cretaceous rocks 
of unknown origin 

The only other erratics found were single specimens of slate, 
phyllite, agate and haematite. 
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CHAPTER 7 MODES QF EXCHANGE AND FALL-OFF MODELS 

"A material transaction is usually a momentary episode 
in a continuous social realtion" (Sahlins, 1965, 139). 

Section 7:1 Introduction 

The three previous chapters dealt in detail with the identification 

and sources of several different groups of ceramic material including 

two types of containers used to dry and transport the mineral commodity 

salt throughout the region under study; numerous examples of pottery 

vessels produced from the middle bronze age to the later iron age which 

were used in localized contexts; and a number of wares which were also 

produced for both local and regional consumption during the middle-later 

iron age. The recognition that these various ceramic vessels and salt 

containers were being produced for more than simply a limited village 

consumption or utilization indicated that some mechanisms of distribution, 

at both local and regional levels, had indeed developed during the first 

millennium BC. This has often been assumed but not detailed or measured 

beyond the documentation of distribution points (Peacock, 1968, 1969; 

Cunliffe, 1974; Harding, 1974), or single site analyses (Bailey, 1981). 

It would now be possible to compare the amounts of each type of ceramic 

material found on the sites as a method to demonstrate what kind of 

exchange was practised during this period at a regional level, and whether 

the patterns of production and distribution changed through time. 

First, however, a brief review of the types of distribution 

mechanisms utilized by non-industrialized, traditional tribal groups in 

stateless societies is necessary to provide a broad framework of 

possibilities against which to compare the prehistoric patterns of refuse 

^ discard. These societies are the nearest, living sedentary societies 

comparable to those in existence in the first millennium BC. 

Secondly, it is paramount to present models of distribution which 

correlate to these various mechanisms in order to articulate the patterns 

in the archaeological record with once living systems. It is the 

crea.ti.on of these models and their usefulness in the interpretation of 

the prehistoric record which, axe the weak links in studies of artifact 

distributions. Nevertheless, they will be employed in Chapters 8 and 

9. in. an attempt to decipher these codes, and factors which can affect 
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tke artifact patteraing are detailed in this chapter. 

Section 7.2 — Modes of Exchange 

Modes of exchange are the broad categories or concepts such as 

^Reciprocity, redistribution, and market exchange as described by 

Polanyi [1957) which are general organizing principles or mechanisms 

that "unite apparently diverse types of exchange behavior" (Sheridan, 

1982, 7). In the archaeological record it may be possible in theory 

to identify the mechanism by which an artifact reached a site, and the 

subsequent deposit, and to discuss this mechanism as one of several cases 

that are identified as common to a particular mode of exchange. More 

L. simply, a mechanism is a variation of the mode theme, but even more 

importantly, the mechanism can have "many material manifestations" 

(Sheridan, 1982, 7). Such a degree of variability as evident in this 

three-tier system is further complicated by the emphasis which Polanyi 

(1957) places on the common use of more than one mode in many societies. 

This overview is important when the archaeologist remembers that most 

anthropologists, ethnographers, and economists examine whole systems 

from the subsistence sector to the prestige sector; from the household 

level to the cultural system level. Often in archaeology, it is 

necessary to begin with what is most obvious - in this case the movement 

of inorganic artifacts - in the discussion of an economic system. It 

is essential to remember that these artifacts may represent the remains 

of only a fraction of a more diverse cultural system. We are trying to 

elucidate the organization of a society by studying the performance of 

its economy - its material products (Dalton, 1971, 3). By examining 

the variability or homogeneity evident in what is immediately available 

for study, we will be able to focus future research and enquiry into 

less obvious remains, and to guide the observers of living systems in 

V* order to improve methodology and model building in research. 

Archaeologists must envision a dual economy of subsistence and 

exchange. The former is the requisite of individual needs for survival 

while the latter is for community or group survival. Both require 

"continual, repetitive provisioning of material goods 
and services ... to sustain physical and social life. 
An economy consists of a society*s institutional rules 
and practice which organize people, natural resources, 
and technology to provide (produce, acquire, and 
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distribute) those goods and services in repetitive 
fashion." (Dalton, 1971, 4-5). 

The individual needs include food, shelter, and clothing and warmth in 

western Europe, while the social activities and relationships include 

marriage and reproduction, defense, dispute settlement, and ideology 

(religion and ceremony). In kin-based societies, the economy is 

embedded in this inextricably mixed system of social needs, politics, 

and ceremony (Forde and Douglas, 1956, 333-4). The individual and the 

group needs are enmeshed in one system of kinship relations and actions. 

"The bias is that of an economy in which food holds a 
commanding position, and in which day-to-day output 
does not depend on a massive technological complex 
nor a complex division of labor. It is the bias also 
of a domestic mode of production: of household producing 
units, division of labor by sex and age dominant, 
production that looks to familial requirements, and 
direct access by domestic groups to strategic resources. 
It is the bias of a social order in which rights to 
control returns go along with rights to use resources 
of production, and in which there is very limited traffic 
in titles or income privileges in resources. It is the 
bias, finally, of societies ordered in the main by kinship" 
(Sahlins, 1972, 187). 

It is the aim of economic archaeology to understand the changing 

flows of goods and services in past societies. The need to maintain 

a supply of goods and services to support both the individual and the 

group is the driving force behind all economic behavior. Polanyi, et 

al., (1957) believed that market-dominated economies were a result of 

scarcities - the institutionalization of economic behavior minimized 

uncertainties of resources. But Smelser has argued that 

"a society possesses a value-system which defines certain 
goals as desirable for unit members of the society at 
various levels. By a process of institutionalization, the 
appropriate channels for realizing these goals are 
specified. It is apparent, however, that all societies 
exist in an environment which does not guarantee 
automatically the complete and instantaneous realization 
of these goals. ... Yet whether the goals concern 
perpetuation of kinship lines, attainment of a state of 
religious bliss, territorial expansion, or maximization 
of wealth, the society must come to grips with the problem 
of uncertainty in the environment, because it is not 
completely and instantaneously provident of facilities. 
This is the basis for both economic and non-economic 
resources ... Scarcity itself does not determine the 
structure of the economy; yet, mastery over scarce 
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means is one of the necessary" ingredients in defining 
the economy in a way which can be compared from 
society to society. This or a similar statement of 
the scarcity postulate seems to retain its 
comparability from civilization to civilization and 
avoids the embarrassing position that scarcity 
necessarily results in a market-dominated economy ... 
Scarcity involves a condition of uncertainty as to 
the availability of facilities. The institutionalization 
of economic behavior minimizes this uncertainty by the 
supply of appropriately-conditioned resources. Merely 
because there happens to be a surplus at one time and a 
dearth at another does not mean that the economic 
institution closes up shop during happy times and works 
overtime during hard times. The empirical variability 
in the availability of resources, far from being an 
argument against the scarcity postulate and economic 
institutions, seems to be strong evidence for 
stabilization through the institutionalization of 
economic activity" (Smelser, 1959, 176-7). 

The strongest exposition about what types of exchange exist in 

tribal groups organized along the lines of kinship has come from Leslie 

White (1959, 242-250), He is emphatic that there are only two real 

types of economic systems in existence - one is determined by the 

relationship (or differing value and desirability) between goods as 

objects (impersonal economic system;. There are infinite variations 

between these diametrically opposed systems but they provide the main 

frameworks of analysis. 

"... societies based upon kinship could have no other 
kind of economic system than one in which relationships 
between persons took precedence over relationships 
between goods ... a society whose economic system 
subordinated relationships between persons to 
relationships between goods would not and could not be 
based upon the personal ties of kinship. That is not 
to say that nowhere in preliterate societies do we find 
exchange taking place in terms of the values of the 
things exchanged rather than in terms of the social 
relationship between the persons making the exchange. 
We find markets and commerce among the nonliterate Incas 
and among many African nations. But these sociocultural 
systems have evolved so far that they have already 
outgrown some of the basic features of primitive society 
and have acquired some of the characteristics of civil 
society, such.as monarchs and slaves. We may also find 
instances of commodity exchange among some primitive 
groups under the influence of higher cultures, such as 
certain groups in the Philippines or Melanesia. But 
within tribal society, based upon kinship ties, we find 
only the one type of economic system; the determination 
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of the system by the relationship between persons 
... Between tribes, however, there was exchange of 
a different sort; commercial exchange... Commodity 
exchange originated in intertribal intercourse rather 
than in intratribal socioeconomic processes" 

(White, 1959, 245-7) 

This is an important point to reiterate since archaeologists are 

uncertain as to how much of the change and development of prehistoric 

societies in peripheral areas was influenced by "higher cultures" and 

how much was internal, self-development. 

Keeping White's exposition in mind, it is appropraite to reconsider 

and include what has been said about tribal societies elsewhere, namely, 

that both reciprocity and redistribution are characteristic of tribal 

societies (Polanyi, 1957). The latter mode of exchange has been used 

as a blanket term to cover a multitude of mechanisms. Polanyi's 

definition, loosely based on a concept of centrality (centric transfers), 

is that "redistribution designates appropriational movements towards a 

center and out of it again" (1957, 250), which can include anything from 

sharing of game from hunting to householding in medieval manors or 

African kraals to Egyptian storehouse collecting activities (Polanyi, 

1957, 254). Other authors have used the term redistribution as Polanyi 

had interpreted it, but many (ie. most archaeologists) have narrowed the 

definition to that based on the writings of Service (1962; 1975). He 

limited the concept to one of a permanent, centralized agency or 

redistributive chiefly hierarchy as an evolutionary response to ecological 

differentiation and the necessity for economic coordination of this 

diversity. This, however, is only one, ethnographically rare, example 

of several forms of redistribution. 

Earle (1977, 214-216) has presented a four-part typology of 

redistribution, based on the ethnographical literature, worth repeating 

here in detail due to its clear and very simple format: 

(1) Leveling mechanisms; "any cultural institution the effect 
of which IS to counteract the concentration of wealth by 
individuals or groups. Examples: ceremonial obligations, 
pot-latching, progressive taxation." 

C2) Householding: "the pooling and general consumption of goods 
produced under the division of labor characteristic of the 
domestic unit. Example: The Domestic Mode of Production 
CSahlins, 1972)." 
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C3) Share-out; "the allocation of goods produced by 
cooperative labor to participants and the owners 
of ths. factors of production. Example: distribution 
of meat resulting from cooperative hunts." 

C4). Mobilization; "the recruitment of goods and services 
for the benefit of a group not coterminous with the 
contributing members. Examples: tribute, taxation, 
and corvee labor." 

Earle divides these four mechanisms into two broad categories based on 

structural criteria. Leveling mechanisms are in a category on their 

own due to the absence of structure - such a mechanism is evidenced by 

its effect, the dispersal of wealth concentration. But the other three 

mechanisms "are all specific social institutions characterized by 

centralized leadership that manages the production and distribution of 

goods within a group", each related to the size of the group under the 

organization - ie. householding is at the level of domestic production, 

shareout at the interhousehold or intrasettlement level (see also 

deGarmo, 1977), and mobilization at the intercommunity or regional level 

of production, or "public economies". Earle's contribution wisely 

recognizes that "since the organization structures are diverse both in 

function and in size, explanations for the evolution of redistribution 

are equally varied" (1977, 216). These diverse institutional forms 

have been found at all levels of social complexity, but mobilization 

has only been identified in ranked and stratified systems. It is based 

on goods moving in one direction only "into the hands of those 

responsible for pursuing the broad political aims of society" (Smelser, 

1959, 179) including the maintainance of the ideological systems of the 

group by chiefs (Earle, 1977; 1978). 

Thus, we can begin with the basic assumption that we are dealing 

with tribal societies in this case for western Britain during the first 

millennium BC. (Cunliffe, 1974, 303-9), and we can expect that material 

flows, whether in the form of human beings (wives and slaves), edible 

food, animals, seeds, raw materials or man-made artifacts, will be based 

on the social relationships of the persons involved in the transactions 

at an intratribal level, in the forms of both, reciprocity and 

redistribution. Both, modes of exchange can occur in any one social 

group (Dalton, 1975, 92} but the contexts and results of these activities 

are very different since 
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"the precise social relations of pooling is socially 
a within relation, the collective action of a group. 
Reciprocity is a between relation, the action and 
reaction of two parties. Thus pooling is the complement 
of social unity and, in Polanyi's term, 'centricity'; 
whereas, reciprocity is social duality and 'symmetry'." 

CSahlins, 1965, 141). 

Contexts of redistribution or pooling in primitive communities 

include cooperative food production, familial pooling of food, and the 

distribution of a kill by hunters; the acknowledgement of rank and 

chieftainship; and collective political and ceremonial action. Food 

pooling can be found at the household level or in higher-level 

cooperation. Often, chieftainship is associated with these activities 

of calling upon the produce of a population and being obligated towards 

generosity "for the benefit of the whole community" (Malinowski, 1937, 

232-3). Sahlins (1965, 143) reminds us that this primitive focus of 

centrality for the common good can occur in any one or more of a variety 

of forms and may be the response to very different needs such as 

subsidizing religious ceremony (Earle's Hawaiian chiefdoms), social 

pageantry, war and defense (Celtic Europe), underwriting craft production, 

trade between tribal groups or between tribal groups and state systems 

(western Europe in the first millennium BC. - Champion, 1982), the 

construction of public and religious edifices (Stonehenge-Renfrew, 1968; 

Startin and Bradley, 1981), redistribution of local products from diverse 

ecological zones (see Earle, 1977 and 1978 for examples from Polynesia 

and Melanesia), and community aid during shortage or to offset scarcity 

(Moundville-Peebles and Kus, 1977). Sahlins also sees that redistribution 

can take two forms - one to sustain "the community, or community effort, 

in an indirect sense ... (while at) the same time, or alternatively, it 

has an instrumental function: as a ritual of commune and of subordination 

to central authority, redistribution sustains the corporate structure 

itself, that is in a social sense" (1965, 143). 

On the other hand, reciprocity can take on many more varied forms 

than those found in pooling. Reciprocity is not always a single, 

one-for-one balanced exchange transaction but rather it is "a whole 

class of exchanges, a continuum of forms" from the "pure gift" of 

friends or family relations in which, "an open stipulation of return 

would be unthinkable and unsociable" to "self-interested seizure, 

appropriation by chicanery or force requited only by an equal and 



279 

opposite effort^ CSahlins, 1965, 144). These are the extremes of 

reciprocity, the positive and negative poles respectively, and the 

variations in between them are not simply "gradations of material 

balance in exchange, they are intervals of sociability" (Sahlins, 1965, 

144), which once again emphasizes that tribal exchange is based on 

social relations. Reciprocal exchanges grade from the very positive, 

generalized reciprocity where the obligation to reciprocate is very 

vague such as mother-child relationships, hospitality, or pure gifts to 

gift-exchange prescribed by kinship organization and obligations, gifts 

given to settle grievances or debts arising out of an offense or crime 

by an individual or group, gifts given to reciprocate a service such as 

access to resources of feasting participation (Herskovits, 1952, 162 

quoting McCarthy, 1939-40, 179) or ceremonial exchanges (the Kula ring-

Malinowski, 1920). Balanced reciprocity can occur in situations where 

the material and social transaction are of equal importance, while 

negative reciprocity or "the unsociable extreme" can include raiding, 

theft, haggling and barter or what Sahlins terms "transaction opened 

and conducted toward net utilitarian advantage" (1965, 148). 

Reciprocity and redistribution as modes of exchange, and their 

social mechanisms such as general, balanced, and negative reciprocity, 

household or group pooling, or chiefly redistribution (mobilization) 

can be predicted to occur in specific social or socioeconomic situations. 

Sahlins modeled the social levels at which he saw the reciprocity 

continuum active (Fig.7.1) with the more positive generalized reciprocity 

in the narrow social sphere of family and friends and an expansion outward 

from this sphere into the tribal and intertribal sections in response 

to the "hierarchy of levels of integration" (1965, 151). This model of 

relations has been tested ethnographically with the result that kin 

distance can be shown to have some effect, although not statistically 

significant yet, upon the concept of a balanced nature to exchange 

(Pryor, 1977, 100-1). But Sahlins' very simple model of the significance 

of kinship distance is not the be-all-to-end-all. It is not the only 

structure of relations in tribal societies. Kinship rank, needs, 

wealth, and types of goods in transaction can also influence reciprocity 

(see. Pryor, 1977, Table 4.1). Both, kinship rank and kinship distance 

can affect exchange, since kinship yanking is based on the structured 

relations of a hierarchy of descent groups within a tribe or community 
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(Friedman and Rowlands, 1977, 206-215). Many if not all exchange 

transactions are generalized reciprocity where loyalty and respect are 

demonstrated in gift-exchange within the established or ascribed rank 

orders of the received structure. However, in societies where "rank 

and leadership are in the main achieved; here reciprocity is more or 

less engaged in the formation of rank itself, as a 'starting mechanism'" 

(Sahlins, 1955, 161) which "helps to initiate social interaction and is 

functional in the early phases of certain groups before they have 

developed a differentiated and customary set of status deities" 

(Gouldner, 1960, 176). 

It is this function of generalized reciprocity in the creation of 

ranking which is of special interest to archaeologists exploring the 

mechanisms of culture change since 

"Economic imbalance is the key to deployment of 
generosity, of generalized reciprocity, as a starting 
mechanism of rank and leadership...there are many 
intermediate tribal peoples among whom pivotal local 
leaders come to prominence without yet becoming holders 
of office and title, of ascribed privilege and of sway 
over corporate political groups...'big men'...who 
achieve authority...The process of gathering a personal 
following and that of ascent to the summits of renown 
is marked by calculated generosity - if not true 
compassion. Generalized reciprocity is more or less 
enlisted as a starting mechanism...(and) is engaged 
with the rank order of the community" (Sahlins, 1965, 162-3). 

If this reciprocity is the starting mechanism for ranking and leadership 

when does it give way to redistribution or pooling on a large scale 

which is characteristic of some chieftanships? Sahlins says that 

economic change is not that simple - it does not proceed along a linear 

trajectory. 

"Chiefly redistribution is a centralized, formal 
organization of kinship-rank reciprocities, an 
extensive social integration of the dues and 
obligations of leadership. The real ethnographic 
world does not present us with the abrupt 
'appearance' of redistribution. It presents 
approximations and kinds of centricity" (Sahlins, 1965, 163). 

The clue lies in the formal differences between the centralization 

process - it depends upon whether a leader has his post ascribed to him, 

as an office-holder in a lineage with the force of centricity built 

into the structure of the system, or whether he has achieved his position 



282 

which has the potential of disappearing with him. It is when this 

achieved status becomes customary and kinship-rank reciprocity is 

structured in the form of office or by political group that the change 

to chiefly redistribution occurs. 

Polanyi divided economic exchange into three different modes: 

reciprocity, redistribution, and market exchange. The former have 

already been discussed in detail as applicable to the organization of 

exchange in societies based on kinship networks as opposed to state 

systems. However, the mode of market exchange needs to be clearly 

deferred as a possible framework for distribution for most of the first 

millennium EC., if not all of it. Market exchange is the movement of 

goods that is controlled by prices which in turn are regulated by 

supply and demand (Polanyi, 1957). Renfrew and Schofield have bravely 

opinioned respectively that 

^one can risk the generalization that the existence of 
any low denomination coinage, used within the 
jurisdiction of the issuing authority, is an indication 
of market exchange. Indeed Polanyi, with his skepticism 
concerning early market exchange in the Old World, very 
nearly inglied the converse, that there was no market 
exchange without coinage. Certainly market exchange 
would be unthinkable without some established currency" 

(1975, 53). 

"Since it (market economy) cannot operate without an 
established currency..., it has no place in a 
non-monetary economy" (1982, 15). 

Collis (1971; 1977) has demonstrated that just such a low-denomination 

coinage does not appear in circulation until the first century AD. at 

the earliest in Britain. Gold and silver coins were used as part of 

the material culture prior to this but only as prestige value items in 

reciprocal exchange transactions. Haselgrove (1979) insists that even 

the appearance of bronze coinage on small sites indicates a lack of 

common circulation of money, and therefore an absence of market exchange 

outside the large centres (proposed markets). If as Hodder (1979) has 

claimed that some exchange relations seem to have remained "embedded" 

in the system until well into the Roman period, then Haselgrove is right 

to claim that "the burden of proof rests firmly with those who would 

seek to claim otherwise for pre-Roman Britain" (1982, 87). 

Collis (1977, 2) has more cautiously added barter to the means for 
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carrying out market exchange, but clearly notes that it is the profit 

motive which is the incentive behind market exchange. Barter is a 

typical mechanism of transaction at "ports-of-trade" (Polanyi, et al.,1957) 

between two different economic or social systems or at the location 

where inter-tribal trading occurs (Hodder, 1982). In primitive 

economies, it is usually confined to such specific locations and does 

not appear within the regional exchange spheres themselves, even though 

both types of transactions, the personal and the impersonal, will 

therefore co-exist (Keil, 1977). For example, the impersonal bargaining 

transactions between more than two local groups at a market place 

characterize the African market systems, but the structured haggling 

between only two clearly defined groups in Melanesia is not a free 

market system (Keil, 1977, 273). This contrast is based on the 

differences in sociopolitical organization which allow these 

transactions to occur: the market system with multiple group membership 

is very different from that trading system between only two specific 

and symmetrical groups. The latter is a nonpartnership transaction 

which is undertaken in a social condition of symmetry that can only be 

called impersonal reciprocity (Keil, 1977, 273), a form of transaction 

not considered by Polanyi (1957) or Sahlins (1972). This kind of 

transaction may help to explain why long-distance trading in the first 

century BC. between Armorica and Wessex, via Hengistbury Head as a 

port-of-trade, never had a chance to develop into a true market economy, 

as Cunliffe (1981, 31-2) has noted already. A guarantee of security 

and peace is basic for the existence of true markets (Vansina, 1962, 

193), but it appears that the sociopolitical conditions which fostered 

this port-of-trade could not promote or protect an open market bartering 

system. If this is true for such an area where long-distance trading 

has been well-attested, then it is highly unlikely that true bartering 

markets where different groups gathered to sell their wares for a profit 

existed in western Britain during the iron age. 

To recap this section, it is overwhelmingly apparent that many 

different types of exchange can occur on a variety of different social 

levels in primitive tribal societies from balanced reciprocity, "the 

classic vehicle of peace and alliance contracts, subsistence - as symbol 

of the transformation from separate to harmonious interests" (Sahlins, 

1965, 175) to chiefly redistributions. Reciprocities can take many 
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forms depending upon the social distances between persons in the 

exchange. Economic inequalities, uncertainties, and the insecurity of 

scarcities can instigate changes in an economic system with concomitant 

social changes. 

"The appearance and rank-order of the various types of 
exchange, in short, are dependent on the value-system 
of the society in question, the level of differentiation 
of its social structure, and the complexity of the 
demands of its internal and external situation" 

(Smelser, 1959, 182). 

^ t Therefore, ̂ it^^i^highly likely that different modes and several 

mechanisms of exchange were in use throughout the first millennium BC. 

in western Britain, and that these are also likely to have changed through 

time. This exchange was usually in the form of various types of 

redistribution, and of reciprocity including gift-giving with expected 

reciprocity in the future in some equivalent form even if not the same 

commodity (Pires-Ferreira and Flannery, 1976, 287). Material goods in 

transactions could include basic food or fancy feathers for ceremonies, 

raw materials or finished products, utilitarian or ritual goods. 

Ethnographic accounts often detail the prominent role that food plays 

in exchanges of all kinds whether in the control of land tenure, food 

producers (women), security, or social displays of generosity (Malinowski, 

1921; Rappaport, 1968; Goody, 1976). Food and its production, control, 

and scarcity, are now more frequently being identified and analyzed in 

archaeology (Gamble, 1980, 1981; Sheridan and Bailey, 1981; Champion, 

t' 1982; Halstead and O'Shea, 1982; Jones, 1981; and Maltby, pers.comm.). 

Some goods could be seen in several categories depending upon who the 

actors in the exchange are. One item in a tribal group may be utilized 

in a functional utilitarian way, while its rarity in another area may 

make it much more highly prized in that sphere. Attitudes towards 

materials can also change in prehistory as has already been demonstrated 

archaeologically (Sidrys, 1977; S. Champion, 1982; S.J. Shennan, 1982). 

What must be emphasized is that no one mechanism of exchange characterizes 

all the transactions in any one society (Pires-Ferreira and Flannery, 

1976, 287; McGuire and Downum, 1980; Sheridan, 1982). 
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Section 7.3 - Models of Exchange 

What are the mechanisms of exchange which could be detectable 

archaeologically in western Britain at this time considering the kinds 

of data which have been recorded? Which mechanisms of exchange could 

have occured under conditions of reciprocity and of redistribution or 

pooling? 

At least eight different mechanisms of exchange could be identified 

archaeologically if the data were recorded adequately. These are in 

the main intraregional networks but interregional exchange cannot be 

ignored as network inputs in several cases. 

1. Reciprocal exchange of utilitarian commodities to which all sites 

had access (Pires-Ferreira and Flannery, 1976, 287). The presence and 

quantity of an artifact, distributed by the mechanism of balanced 

reciprocity at the regional level, recovered from a site would be 

proportional to the distance from the source of production or procurement 

of that artifact (Renfrew, et al., 1966; Renfrew, 1975, 1977; Sahlins, 

1972, 281-2). Aspects which could affect this predictive model of 

down-the-line exchange (Fig. 7.2) are transportation, geographical 

irregularities such as mountains, deserts and other natural barriers, 

cultural preferences, political restrictions or incentives to trade, 

alternative sources of supply (Zeitlan, 1982, 263), population density 

in an area (Wright and Zeder, 1977; Hodder and Hedges, 1977, 27; 

Cummins, 1982), shifting fluctuations in alliances (Wright and Zeder, 

1977), and the structure of exchange relationships (Fry, 1979, 497). 

The relative abundance of a particular artifact can be graphically 

represented as a percentage of that general type (Earle and Ericson, 1977, 

6-7) or as an index ratio of the amount of the artifact against a 

general standard such as another common artifact or area excavated 

(Sidrys, 1977, 92-4, 98-9). The expected fall-off of material with 

distance from source can be measured by regression analysis, and the 

subsequent angles of regression compared between different types of 

artifacts (Hodder, 1974b; Fulford and Hodder, 1974; Hodder and Orton, 

1976, 98-126). The correlations between frequency in collections and 

geographical distance may be strong but irregular - the exchange network 

may homogenize assemblages (ie. make them more similar to each other) 

while the effect of distance from source will tend to differentiate 

assemblages based on distance and alternative sources. As has so often 

happened in previous studies, only one type of artifact has been analysed 



286 

1007,' 

507-
HIGH 

VALUE 

LOW 

VALUE 

200 km. 

Fig. 7.2 

DOW-THB^LINR E'<CI-LANGE OEPENOENT UT^CN VALUE OF ITEM 



287 

but the importance of any mechanism of exchange can only be measured 

by the types and quantity of artifacts circulating through it. This 

sort of reciprocal exchange mechanism may be responsible for the 

patterns of discard resulting from the distributions of Clee Hill 

dolerite fabric pottery, the Groups A, B,, and D fabric pottery (each 

with its own maximum distribution). Stony VCP salt containers, bronze 

as represented by bronze working of small objects from recycled raw 

material, glass beads, and stone as raw material, querns, hones, or 

axes (Sahlins, 1972, Fig. 6.1). 

Pooling of utilitarian commodities effected by a central agency 

with delayed distribution to all members (Pires-Ferreira and Flannery, 

1976, 288). This has also been called directional exchange which is 

the result of a concentration effect or pull on a simple distance-decay 

(monotonic) effect associated with the mechanism of down-the-line 

reciprocal exchange (Fig. 7.3a), or of a direct exchange with the 

central agency resulting in no real correlation to distance from that 

node (Fig. 7.3b). Most examples in the archaeological literature deal 

with interregional and long-distance exchanges of utilitarian 

artifacts (Renfrew, 1977, 85-9; Renfrew and Dixon, 1977; Sidrys, 1977). 

For this intraregional study, it may be possible to witness this 

mechanism by a kink in the exchange flow network as the focus, for 

example, of goods coming into the regional system from outside and the 

central agency acting as go-between, or the central agency acting as 

the point of distribution for a commodity away from its source location. 

Examples of this activity could include new bronze and iron in raw 

materials (tin and copper or bronze ingots; iron currency bars) from 

outside the region, or the coordination of the distribution of salt or 

iron bars from sources within the region particularly if the sources are 

near the boundaries of a social network. This mechanism could be 

identified, for example, by the presence of more salt containers at one 

site versus all others in the region. Simple centralized redistribution 

by a centrally located person can result in an overall random pattern 

of distribution with no correlation with distance. Fry (1979, 497) sees 

this spread of an item as determined by its desirability and portability. 
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3. Exchanges of unworked utilitarian commodities for conversion by 

part-time craftsmen with all sites having access to the finished product 

(see Pires-Ferreira and Flannery, 1976, 288). This mechanism, a variation 

on the one above, could be indicated by the presence of different types 

of currency bars (Allen, 1968; Hedges and Salter, 1979) and their relative 

quantity found at particular sites with an absence of bars elsewhere and 

the presence of finished iron objects at all kinds of sites (Fig. 7.4a). 

This could be another of the mechanisms used to distribute salt in the 

region if the procurement and processing of this mineral is seen as the 

recovery of an unworked utilitarian commodity. At least one example of 

this can be studied in the ethnographic literature (Godelier, 1911% 1977) 

where details concerning down-the-line reciprocity, used to exchange salt 

between the specialist who recovered and processed the material and his 

relatives and allies have been recorded. The opposite of this system 

is the uniform presence of the unworked commodity, production evidence, 

and the finished product on all sites (Fig. 7.4b). 

4. Exchange of utilitarian items with greater labour investment and 

only limited access by network members (Peebles and Kus, 1977; Upham, 

Lightfoot and Feinman, 1981). Examples of this type of exchange would 

be the identification of different distributions of decorated versus 

undecorated pottery, or of bronze brooches versus simple bronze pins as 

dress fasteners, or of serving vessels (Fry, 1979). These could be 

measured proportionately against site type or site rank in the network 

region, when mortuary remains are few (Fig. 7.5). 

5. Pooling of foodstuffs for processing and security with access 

by all. This mechanism, as part of redistribution and social storage 

networks (Halstead and O'Shea, 1982) has often been cited in the 

literature as a result of ecological diversity and as an instigator of 

ranking and regional integration (Service, 1962, 144-7). This claim 

has been challenged and reassessed by Earle (1977, 1978) as discussed 

previously and redefined into pooling for the structured use by all in 

a society and one-way elite consumption. This mechanism can be, and 

has been, identified in the archaeological record for iron age communities 

in Great Britain in the form of grain processing occuring at only certain 

sites in the hierarchy while consumption is in evidence at all sites 

(Jones, 1981; Lambrick and Robinson, 1979, 125-6, 134-5). The 
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possibilities are available for an examination of storage facility 

differentiation between types of sites in the hierarchy (Gent, manuscript), 

as well as the identification of a greater consumption of meat not 

correlated to site size or number of dwellings, which may indicate a 

special group event or ceremony (Maltby, pers .comm.)• 

6. Gift exchange of prestige goods between allies at some 

geographical distance. This mechanism can be evidenced by the 

appearance of special artifacts of non-local origin in an area. The 

items are likely to be part of the ceremonial paraphernalia in the 

receiver's area, or display wares, or other non-essential, non-utilitarian 

object. The amount of this type of object is very likely to be a small 

proportion of any assemblage which would indicate its rarity and gift 

nature at this level. Any greater amounts in a system would suggest 

more generalized access by more system members or a tribute equivalent. 

Some examples could be represented by unusual bronze artifacts (highly 

decorated mirrors, eg. as found at Birdlip, in Gloucestershire - Bellows, 

1881; Green, 1949), pottery vessels for serving (Fry, 1979) such as 

haematite-coated furrowed bowls, or other non-regional items (see 

Ellison, 1981 for examples from several periods in Britain) (Fig. 7,6). 

7. Negative reciprocity (Sahlins, 1965). At times this is both the 

easiest and the hardest mechanism to identify. Cattle raiding, the 

abduction of women, and the creation of slaves are typical invisible 

examples which are known historically to have existed (Cunliffe, 1974, 

308), but property destruction and mass burials are evidence we do have 

in some areas (Hencken, 1938; Kenyon, 1954). 

8. Village reciprocal exchange of locally-made, utilitarian items 

and foodstuffs. Numerous examples of this mechanism are recountable: 

combs for weaving (Hodder and Hedges, 1977); pottery production and 

distribution in iron age Britain (Bailey, 1981); localized production 

and distribution of coarse utilitarian ceramics as identified at Tikal 

(Fry and Cox, 1974) and Palenque (Rands, 1967; Bishop, 1975) in Guatemala 

with a limited distribution of 5km; and crops grown by individual families 

that are dispersed through exchange to local residents (Forde and 

Douglas, 1967, 20). This very limited type of direct exchange can be 

compared to the "supply zone" behavior defined by Renfrew (1977) which 

is characterized by a minimal number of exchange transactions in contrast 
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to down-the-line exchange. De Garmo (1977) has explored the 

identification of prehistoric intrasettlement exchange through a 

demonstration of the consumption of goods produced by one social group 

having been consumed by another group within the same community. 

These eight examples of different mechanisms of exchange can be 

broadly grouped into the two major modes of exchange. Several are 

obviously indicative of the mode of reciprocity such as the exchange of 

utilitarian commodities to which all sites had access, the exchange of 

unworked commodities through part-time specialists who process the raw 

materials, and the exchange of relatively higher value goods through 

socially ranked avenues of exchange. All of these could be examples 

of balanced reciprocity with a down-the-line fall-off in quantity away 

from the source according to accessibility. A simple distance-decay 

model may be expected for the former two mechanisms with a modified 

version for the latter. Gift exchange between elites could be evidenced 

archaeologically in several ways - the appearance of extraregional 

artifacts of material culture in small quantities in ranked graves is 

the most often cited form, but in an area where mortuary data in minimal 

(I<Ihimster, 1977, 1981) the evidence must be found on sites of special 

status. This mechanism of exchange has been interpreted for the patterns 

of artifact dispersal from other periods, but it is noticeably lacking 

in the archaeological record for the period between 500-100BC. in Britain 

(Ellison, 1981). Renfrew has attempted to model this type of prestige-

chain exchange (1977, Fig. 4b). 

At least two forms of redistribution or pooling could be modeled 

from the kinds of data available in the later bronze-iron age in this 

area. The pooling of utilitarian commodities with delayed universal 

distribution could be modeled in several ways for both long distance 

trade (Renfrew, 1975; 1977) a nd intraregional trade. The pooling and 

processing of foodstuffs will not be examined further in this thesis 
(• . . . 

^ 1 since the vital data were not explored for this particular project. 

One important aspect about exchange should be elaborated as integral 

to an investigation of the broader effects of an exchange network. That 

aspect is production. It is only by analyzing the means of production, 

distribution, and consumption - ie. the structure of trade - that we will 



294 

be able to gain insights into social organization and social change 

(Kohl, 1975, 46-9). Different forms of production are part of the 

different varieties of exchange and cultural systems. Torrence (1982) 

has presented a detailed analysis of the type of production associated 

with the extraction of obsidian during the bronze age on the island of 

Melos in the Aegean. Her exploration was an investigation to contrast 

two types of production methods under very different economic systems 

both of which had been claimed for the exploitation of the stone 

quarries: a highly commercialized, trading system and a direct access 

system with reciprocal exchange distribution. Correlates of expected 

data for the commerical system were detailed and found to be lacking in 

the archaeology (Torrence, 1982, 194-220). This work is adaptable to 

the typesof production found during later prehistory in this region of 

western Britain in order to explore aspects of the control and 

exploitation of salt resources, and the changes in pottery production 

already detailed in Chapter 4. Certain aspects to examine, compare and 

contrast between production loci are the presence or absence of boundary 

markers defining the resource or defensive features protecting it, 

structures associated with the ownership of a resource are the "collection 

of fees for use-right", the "sustained exploitation" of the raw material 

"over long periods of time", exploitation of the raw material restricted 

directly to the quality of that resource coupled with specialized extraction 

technology including specific tools, domestic refuse associated with the 

production activity indicating occupation by workers, "standardized size, 

shape and method of manufacture" of product, and the segregation of 

different areas for specific activities during the various stages of 

production (Torrence, 1982, 196). These correlates of the commercial 

trading model would not be expected to occur in full within the economic 

system predicted for the first millennium BC. in western Britain. But 

how different are those forms of production from the ones outlined here? 

These and other questions concerning the production and distribution of 

materials will be explored in the next chapter through various comparative 

techniques in an attempt to demonstrate the great variety of methods of 

production and mechanisms of distribution employed at that time. 

Section 7.4 - Factors Affecting Variation in Artifact Distributions 

The previous sections have explored exchange systems through a 
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discussion of the modes of exchange, predicted fall-off models, and 

production systems. The most commonly predicted model of artifact 

dispersal in prehistory is that of down-the-line exchange by balanced 

reciprocity. Here the friction effect of distance is allocated as the 

significant factor influencing the resultant artifact pattern. 

However, a great deal of work in the 1970s was devoted to the examination 

of variations which departed from this predicted model. It is from 

these observations that several factors have been identified which 

frequently affect the nature of artifact dispersal and the structure of 

distributions. These factors are divided into three major categories 

here for ease of discussion: chronological, geographical, and socio-

political . 

Ethnographic studies, and the models developed from them, have one 

distinct advantage over archaeological studies. This is the advantage 

of contemporeneity. There is no need by ethnographers to determine 

whether or not one community or village as occupied for as long as another 

or at the same time since they can actually observe this, and they can 

see who is producing what to be exchanged with whom and eventually for 

what in return. Without this knowledge, archaeologists must be aware 

of the limitations of comparability between artifact collections 

(S. Plog, 19806,,22-4). Some of the variations between collections, and 

therefore the variations in the fall-off patterns, is undoubtedly due to 

this factor. 

A second chronological factor is the problem of change in the 

activity of an exchange process through time. IJhen an idea is first 

adopted or an artifact manufactured, it seems to take an initial period 

of acceptance before it becomes incorporated into a system. This has 

been recognized, for example, by Cunliffe (1974, 268-9) with regard to 

the appearance of iron objects, which are simply copies of bronze objects 

and found in bronze hoards in Britain in the seventh century SC., prior 

to the very common acceptance and use of iron objects after about 400BC. 

Airanerman et al. (1978) have examined this problem in detail with regard 

to obsidian exchange as recorded on well—stratified sites (where 

residuality effects were not expected??). They have noted (1978, Table 1) 

that obsidian present at the site of Jarmo increased by c.25% over a 

ten phase sequence from the pre-ceramic through ceramic phases of 
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occupation. They conducted a simulation of the exchange process 

modeled by Renfrew (1972) an,d demonstrated that there "is a gradual 

build—up in the percentage of obsidian at a site" and in particular 

"there is an expansion of that part of the network where high percentages 

of obsidian have been reached" (Ammerman, et al., 1978, 182). 

This process, called "dynamic time behavior" (Ammerman, 1979) is very 

likely to have affected the appearance of both salt and new pottery 

types at sites once they were accepted and established in the exchange 

system. IVhat might this look like in the archaeological record and in 

the fall-off pattern if balanced reciprocal exchange is the mechanism 

by which dispersal is achieved? 

If site collections are only presented as a single phenomenon, in 

spite of an extensive length of accumulation, then all sites have to be 

judged as temporal equivalents. It is only if certain decorative motifs 

or vessel forms are present or absent is it possible to determine if a 

site is only late in a sequence or only early, for example. But 

according to the dynamic time behavior model if Site A is occupied only 

late in a sequence, and located near the source area, then it will have 

a very large proportion of the "new" artifact type, while Site B, 

occupied for a longer period and located at the same distance from the 

source, will overall have proportionately less in its collection than 

\7 Site A even though it received the same amount as Site A during the 

period of Site A's occupation. Future excavation reports will have to 

specify more clearly the best-fit phase of each feature to facilitate 

the comparison of contents from a phase at one site with that from another. 

Unfortunately this was not the case with much of the data available in 

this area. The influence of this time behavior may have an important 

effect on variation in the fall-off patterns and must be a major 

consideration in the quantitative analysis of the patterns from this 

material representing 400 or more years of activity. Therefore, there 

are at least three time factors to take into account when comparing 

fall-off patterns; contemporeneity of sites; length of occupation and 

extent of continuity at sites; and dynamic time behavior. 

Geographical factors can be as equally important as chronological 

factors but they are often more easily defined, observed and measured. 

The friction effect of distance is the major example and has already 
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been discussed. Certain other impediments include mountain ranges and 

hills which increase the effort of transportation over distance. These 

can create sharp fall-offs or boundary effects to patterns. Aspects of 

transport which can ease distribution and thus increase the distance of, 

or seriously alter, the distributions of material goods unexpectedly 

include river systems such as the Thames (Fulford and Hodder, 1974), 

inland or protected seas such as the eastern Mediterranean during the 

Neolithic (Ammerman, 1979) and the Huon Gulf and Vitiaz Straits in New 

Guinea (Hogbin, 1947; Harding, 1967). In each case river and sea travel, 

shown to be easier than land travel, dramatically alters the distributions 

of artifacts. In the case with river trade, there is a greater 

proportion of an artifact at sites located along the rivers than on sites 

located at an equal distance from the source but not near the river 

system. Radial distribution patterns or coastal dependent patterns were 

noted for the sea transport systems. Applying these observations to the 

regional data investigated here, the obvious question will be whether 

the rivers Severn and Warwickshire Avon affect the distributions of any 

artifacts. 

A third geographical consideration for some periods would be road 

system transportation influence (Hodder, 1974a). However, for the 

prehistoric period, Ericson (1977) has shown that trails, or trackways, 

have an important impact on artifact dispersal. His qualitative analysis 

indicated that "the gradients of several exchange systems coincided with 

the location of trails" in a study of egalitarian obsidian exchange 

systems in Californian (Ericson, 1977, 115, Fig. 2). Trackways have long 

been recognized as part of the prehistoric landscape in western Britain, 

and the correlations of artifact abandonment along them have been used 

as indicators of their antiquity (Chitty, 1963). Similarly, the 

presence of saltways, well-established by the time of the Domesday record 

(Darby and Terrett, 1971, 252-8), have been extensively documented in the 

region (Grundy, 1934; 1935). Saltways, radiating out from Droitwich, 

are very different in both character and direction to the Roman road 

system (Finberg, 1972, Fig.51). There is no evidence, however, to 

support or refute a prehistoric (iron age) foundation for these saltways, 

but the patterns are intriguing (Fig. 7.7). 

An even more obvious geographical consideration is that referred to 

in the obsidian exchange literature as alternative resource location 



298 

FIND OF SALT 
CONTAINER 

o \ 
NO FIND 

SALTWAY 

A DROITWiCH 

50 km. 

- ' • 

Fig. 7.7 

OISTRIBIJTION OF S.ALT CX3NTAINBRS IN RELATTCN TO SALTWAYS( after Finberg, 

197?) 



299 

(Ericson, 1977) and by others as competitive sources (Bradley, 1971; 

Fulford and Hodder, 1974; Hodder and Orton, 1976; and Renfrew, 1977). 

These "competitors" strongly affect the directedness and symmetry of 

distribution around sources (Ericson, 1977, 113), if the products are. 

of equivalent standard of manufacture or quality, appearance, and 

function (see Ericson, 1977 for obsidian versus other stone resources; 

Fulford and Hodder, 1974 for Oxford versus New Forest fine ware pottery), 

or if the production output or length of output is similar (Fulford and 

Hodder, 1974; Renfrew, 1977). This will, very obviously, be an important 

influence on the pottery distributions during the middle-later iron age 

the southern part of the study region since there are alternative production 

sources for standardized, and similarly decorated vessels in a limited 

area. It will also be a factor to consider with the two salt sources 

even though they are at opposite ends of the region. 

The third category to consider in this discussion of factors which 

cause variation in artifact patterning is socio-political influences. 

These are likely to be equally important to those discussed above in the 

effect they produce, but they are the most difficult aspects to predict 

and identify in the archaeological record. Most of the work examining 

such aspects has come from ethnographic studies such as those by Hodder 

(1977,d ; 1978; 1979; 1981; and 1982) and McBryde (1978), but archaeological 

investigations have proven fruitful (Clark, 1979a.; Hodder, 1977c; 

Sidrys, 1977; and Kimes, et al., 1982). Many different factors need to 

be considered under this umbrella of socio-political phenomena. Some of 

these include the increase in the intensity of interaction in an area 

free from aggression. For example, in a state system where peace is 

maintained by laws and enforcement, intrastate restrictions to artifact 

dispersal due to raiding and warfare are minimized (Hodder, 1982, 119). 

This may improve the extent of a distribution through time if a state is 

expanding its boundaries (eg. with the growth of the Roman Empire). 

Likewise, this same relaxation may occur for artifacts moving through an 

exchange system where the alliances between groups or tribes are increasing, 

shifting or being modified. These boundary effects and ease of artifact 

dispersal are part of territorial and non-territorial behavior activity 

which have been studied by geographers (Soja, 1971) and ethnoarchaeologists 

(Hodder, 1982). The patterns produced from these types of behavior are 

based on socio-political relations and on artifact values. 
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Hodder (1977d ) has shown how different types of material culture 

perform different roles in society through values assigned to them by 

that society. This is particularly true of decentralized social 

systems, as Hodder has observed in his Baringo area research in East 

Africa. This assignation of different values to artifacts has been 

interpreted for some archaeological examples already (Pires-Ferreira and 

Flannery, 1976; and McGuire and Downum, 1990 ). If particular 

values are placed on certain objects, such as furs and plumes as 

ceremonial costumes (Rappaport, 1968), then these pieces of material 

culture are transformed beyond their expected subsistence value as simple 

clothing or covering material. This should result in a different pattern 

of artifact dispersal, had they survived archaeologically, depending upon 

their availability and accessibility. The attitudes towards materials 

can change between groups so the effects could be measured.as items 

passed along exchange systems. Does the value of an object change as it 

is perceived further away from the source of production? Does its 

rarity increase its value? Some artifacts can be selected by groups as 

identity markers to indicate an age or status group membership, or as a 

clan or tribal alliance marker. Therefore, an artifact's popularity in 

certain types of grave groups with particular age or sex correlations 

may indicate the roles these artifacts play in that society (Blackmore, 

et al., 1979), but this is not always a simple transformation (Hodder, 

1982, 163-70). Other artifacts can display bounded or territorial 

behaviour effects if a group uses the artifacts to indicate the differences 

and does not allow the objects out of its territory. Or if other groups 

do not recognize the objects in the same way, then the distribution 

patterns will fall-off sharply at the edges of the territory. The roles 

which artifacts play can also be shown to change through time (Shennan, 

1982). The development of explanations concerning why this happens, 

how to recognize it archaeologically, and how it changes îs in its infancy 

as material culture studies are only now beginning along lines applicable 

to archaeology (Hodder, 1982). Stylistic analyses are being attempted 

to explore these problems (Sackett, 1977, 1982; Wobst, 1977; Plog, 

1978, 1980; Hodder, 1982, 170-184). 

The value of an artifact as measured by the amount of labour 

investment or quality of product, its fragility, its weight and bulkiness, 

or its need as a subsistence item also influence fall-off curve 
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distributions. A great deal of anaylsis demonstrating the value of 

artifacts and their measurable fall-off curves and slope steepness 

(Hodder and Orton, 1976) provides a basis against which to compare the 

analyses of the distributions of the ceramic artifacts in this research 

area. Other aspects which are easier to test as measurable variables 

include intr^regional site status or site ranking as affecting artifact 

patterning (Renfrew, 1977; Sidrys, 1977, Fig.3), the role of selected 

-5̂  sites as foci for centric transfers, or the rise of secondary centres 

away from the location of production (Hodder and Orton, 1976; Renfrew, 

1977). 

One major cuationary note needs to be voiced in this exploration of 

explanations. Because the methodology utilized in these analyses are 

based on purely empirical observations of pattern recognition and 

comparisons, the explanations are not yet at a level of understanding 

which includes how the patterns developed. There is little if any 

information about how and why it is that certain exchanges take place, 

how artifacts are used, how deposition occurs and reflects usage, or how 

exchange is regulated. Simulation studies have shown a way forward 

(Wright and Zeder, 1977) but also the dangers of assuming that any one 

pattern is a reflection of only a single behavioural activity (Hodder 

and Orton, 1976, 126-154). Therefore, it is best to examine the 

patterning of as many types of artifacts as possible before attempting 

a judgement or interpretation of the data. 

Section 7.5 - Discussion 

So "how are we to study distributions of iron age material?" 

(Hodder, 1977c). Appropriate avenues of analysis must first consider 

an holistic approach which incorporates both the production and the 

distribution of artifacts whether in the form of foodstuffs and animal 

by-products, raw materials, or manufactured items. The questions 

concerning production should encompass resource control and extractive 

or production specialization, while those of distribution are more 

varied. Do all types of artifacts circulate in an exchange network by 

the same mechanism or are a variety of mechanisms responsible for 

material culture patterning? Do certain artifacts pattern similarly 

to or differently from other artifacts based on their different roles 

within the system - ie. utilitarian versus prestige roles? Are these 
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avenues of inquiry useful in the documentation of culture change and 

the search for explanations of that change? 
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CHAPTER 8 . PATTERN RECOGNITION, QUANTIFICATION, AND ANALYSIS 

Section 8.1 - Introduction 

Simply to know the sources and final deposition of prehistoric 

artifacts will tell very little about exchange systems. The flow rates 

of goods through communities, ie. the direction and quantification of 

artifact dispersal, need to be calculated and compared in the 

reconstruction of commodity distributions, since "Without such a measure, 

it is impossible to know if differences in site artifact totals reflect 

prehistoric distributions or recovery biases" (McGuire and Downum., 

14 9 0 )• Given the limited data concerning population numbers at 

sites and the settlement systems present during the first millennium BC., 

it is necessary to create an indirect measure as an assessment of this 

unknoim. "population" against which to compare artifact frequencies. 

The measures of each artifact and different patterns between artifact 

types can then be compared as equivalents to determine whether different 

mechanisms of exchange were utilized for different artifact types and 

what factors may have influenced these patterns. 

Section 8.2 - Methods and Tests Utilized in Analyses 

Each excavated site in this regional analysis produced different 

quantities of the various ceramic artifacts discussed. The comparison 

of one site collection with another is facilitated by the standardization 

of these collections based on certain minimal criteria to indicate both 

the excavation and recovery integrity, and the representativeness of the 

collection as an indicator of site activity. The former criterion of 

integrity is easily established by the presence and size range of all 

parts of broken ceramic vessels, and by the presence of a range of other 

fired clay fragments in collections. The appearance of only rims and 

bases, or only large sherds, in an iron age collection from a site in 

western Britain immediately casts suspicion on the reliability of an 

excavator's methods of artifact recovery or retention, or the methods 

employed at the final repository of the collection (Rodder and Orton, 

1976, 105). 

The second minimal criterion, that a collection represents all site 

activity, is probably impossible to determine. There are several basic 
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avenues of approach, within which to examine this problem: amount of 

area excavated; location of that area on the site; types and location 

of artifact disposal on the site; date range of the site and length of 

occupation area excavated; function of intrasite area excavated 

(Hodder and Orton, 1976, 105); and the minimum quantity of ceramic 

material needed to indicate overall site activity. Each of these 

aspects is a major problem not only for artifact studies but for overall 

site assessment, intersite comparison, and regional discussions. 

The amount of area, in square metres, excavated from each site 

could represent a standard against which to compare that site's ceramics 

but several aspects invalidate this method, or render its use 

inappropriate. The first is that it is usually impossible to determine 

the amount of soil excavated from most excavation reports. Secondly, 

it may be necessary to consider that so many iron age site excavations 

have concentrated on rampart sequence analysis resulting in the 

examination of great quantities of soil but little refuse. A third 

difficulty is encountered with the differentiation of soil build-up 

which varies depending on soil types and exposure. Frequently, an 

excavation only records the gateway area structures and the occupation 

debris accumulated in rampart crevices and guardroom chambers or gateway 

interiors of hillforts and not the total site occupation. The acceptance 

that this rubbish collection is representative of all ceramic exchange 

and use at a site is worth questioning. The comparability of collections 

recovered from hillforts, where domestic rubbish may have been removed 

from the interior, with that from non-hillfort sites, where rubbish is 

deposited in disused storage pits, or in ditch terminals (Smith, 1979), 

has not been assessed. The problems of site formation processes 

(Schiffer, 1976), artifact discard and final deposition have only rarely 

been considered in studies of British prehistoric sites (Bradley and 

Fulford, 1980). Two further and more commonly discussed problems are 

those of site date and duration, as well as length and continuity of 

occupation. These aspects undoubtedly alter the patterns of social 

interaction and the exchange of goods. The flow rates will be affected 

by these variables but how to identify them and measure their effects 

and how to refine a site chronology and artifact collection is frequently 

not attempted. % e n a site is excavated, the material recovered can 

represent a compendium or collage of the activity at the site, both 
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residual and primary to the features or layers excavated. The artifacts 

may represent a short site history such as that at Tollard Royal in 

Dorset (Wainwright, 1968), irregular activity as recorded at Danebury in 

Hampshire (Cunliffe, 1977; 1981a; 1981b) or intermittent occupation as 

at the Breiddin (Ilusson, pers.comm.). Similar problems, but from a 

regional perspective of hillfort settlement history, have been discussed, 

by Collis (1981). 

One more problem to consider is precisely how much ceramic material 

is needed to adequately reflect the activities, both functional and 

temporal, from a site? Is there a magic number or amount of pottery 

beyond which information about a site is simply repeated? Is this 

amount dependent upon the detail of questions being asked about the 

material? In other words, is there a sample of the total population of 

ceramic refuse from a site which will give representative information 

about site date, types of activities, site status, and commodity exchange? 

These questions have been considered in the context of site excavation 

(Champion, 1978); regional surveys (Cherry, 1978; 1981; Shennan and 

Schadla-Hall, 1978) and known collections (Torrence, 1978), but when is 

an artifact collection representative of an unknown and unknowable amount 

of material? 

None of these problems could be explored or tested for this thesis. 

Instead, they are acknowledged as important criticisms of any study 

whether of the description, dating, phasing, function or comparison of 

sites in the iron age. But independent measures can be established to 

overcome some of these negative components in analysis. Limitations of 

the data have been part of the study of archaeology and material remains 

since it was first established as a discipline. It is the appreciation 

of those limitations and how we deal with them and use them to tell us 

about the past by improving archaeological methodology through the 

understanding of site formation processes, taphonomy, discard behavior, 

and the use of material culture that will improve archaeology. For 

this study, an independent measure was necessary to compare such diverse 

collections as 40kg. of pottery from Danes Camp-Conderton with 400g. 

from Collfryn. 

Since sherds break irregularly (David, 1972) and continue to break 

after excavation and in storage, the use of sherd weights of pottery was 
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established as representative of the amount recovered from excavations 

since all of the pottery considered is equivalently coarse in texture 

(see Chapter 3). A pottery index (or percentage) was established for 

each fabric type by dividing the weight of a specific fabric by the 

total weight of all iron age fabrics found at that site: 

Pottery Fabric _ Weight of Specific Pottery Fabric (grammes) 
Index (%) Total Weight of All Pottery Fabrics (grammes) 

If specific phases of pottery could be recognized, as at the Breiddin 

where three first millennium BC. phases have been identified for example, 

then the index was established by phase. It was not possible to use a 

pottery density index (pottery weight divided by the excavated volume 

of soil - Sidrys, 1977, 93-4) since the latter was rarely provided in 

reports. Therefore, the quantity of a particular fabric type consumed 

hy the occupants of a site could not be measured. 

The sites used in this analysis were regarded as representative 

either of earlier iron age occupation or of some part of four hundred 

years of middle-later iron age occupation. The long time span of this 

latter phase is a potential interference in the modeling and understanding 

of these exchange systems because a commodity "reaching various points 

in an exchange network" will "increase as time passes" (Ammerman, et al., 

1978, 181). Therefore, a site occupied throughout the 400 years would 

\ register proportionately less commodity than a site occupied for only 

the last 200 years. 

A minimum total weight of pottery was arbitrarily determined below 

which the sherds representing any one vessel could drastically alter the 

proportions recovered. This minimum was established empirically by 

observing that the number of different vessels, represented by different 

rim types, in a collection is usually less than ten at c.300g. Any site 

^ith less than 300g., therefore, usually had less than ten vessels 

represented and vice versa. Similarly, Hodder recommends at least 30 

sherds as the minimum by number in a reasonable site collection by 

observation of consistent spatial trends (Hodder and Orton, 1976, 105). 

The use of this observation about weight as a criterion of representativeness 

is purely subjective but it does eliminate any very small collections from 

keyhole excavations, casual fieldwalking, and occasional finds while still 

allowing a number of sites to be used in the comparative analysis. The 
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problem of variable occupation date ranges at sites in the region has 

been tested in the analyses by first including the complete range of 

sites in the exercises, and then eliminating those sites of only 

limited occupation from the pattern to see if the missing data alters 

the analysis significantly . This proved a useful technique in several 

cases. 

Salt containers are represented by a different index. Since in 

most collections only one type of salt container, either Droitwich 

vessels or Cheshire Stony VCP vessels, were recovered, it was obviously 

impossible to compare the relative amounts of salt containers from 

these sites. Instead, a new index was established whereby the total 

weight of salt container (either Droitwich type or VCP type) was divided 

by the total wieght of all pottery and all salt container material 

together: 

Specific Salt Container _ Weight of Specific Salt Container Material 
-J- J Weight of That Salt Container + Weight 

of Any Other Salt Container Types + 
Total Weight of Pottery (ie. Sum of 
All Ceramic material) 

This index is justified by the observation that all of this material is 

ceramic-based and therefore has similar material survival patterns. An 

original index (Morris, 1981b), now obsolete, only divided the salt 

container weight by the total pottery weight (see Sidrys, 1977, 100-1). 

This system was an adequate indirect measure for each separate salt 

distribution network, but the indices were not comparable between the 

two areas, nor at those few sites where both salt types were recovered. 

In the northern or Cheshire salt network, the use of pottery seems to be 

considerably less than in the southern, or Droitwich salt network. 

Therefore, the salt index for the former area will always be higher 

than in the latter region. This index was replaced by the present 

system, which makes the analyses more comparable. 

The validity of these two indices - the pottery fabric index or 

percentage of fabric in a pottery collection and the salt index or 

percentage of salt container in the total ceramic collection - as 

indicators of flow rates depends on two assumptions: 1.) the amount of 

pottery or of ceramics in general deposited at a site is directly 

proportional to the amount of activity on the site (ie., the number of 
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people and length of occupation); and 2.) any recovery biases affecting 

the amount of commodity investigated (ie. Group A fabric pottery or 

Stony VCP containers) affect the total amount of pottery or ceramic 

material, too, in the same way. For an extreme example, if only rim 

sherds of pottery are being saved, the salt index will function correctly 

as long as only rim sherds of Stony VCP containers are being saved. 

These indices are the dependent variables in the analysis while distance 

of site from the appropriate source of production is the constant or 

independent variable (McGuire and Cownum, ). In other 

words, the index will measure different flow rates engendered through 

the exchange network for various commodities across space since transport 

distance and commodity mass are measures of the intensity of exchange 

activity and interaction at a site (Sidrys, 1977, 92). The main 

question being asked is simply does each commodity lessen proportionately 

as it is found on a site further away from its source of production, 

regardless of the amount of area excavated on that site? Is distance 

from the source a significant influence on the proportionate amount of 

material recovered? Does it account for a major part of the differences 

in the commodity index? 

This technique, knovm as regression analysis, has been frequently 

applied to artifact studies in the comparison of distance-decay or 

fall-off patterns (Renfrew, et al., 1968; Renfrew, 1969; Hogg, 1971; 

Fulford and Hodder, 1974; Hodder, 1974b; Rodder and Orton, 1976, 98-127; 

Cummins, 1980). Regression analysis examines whether or not X varies 

(ie. the proportion of an artifact at a site changes) in a predictable 

manner (R) as f changes (ie. distance increases or decreases) (Hodder, 

197 4b; Hodder, 1977c; Hodder and Orton, 1976, 98). This particular 

example is also known as the "friction effect of distance" (Hodder, 

1977c, 278-286). The correlation (R) is, therefore, the measure of 

the 'goodness of fit" of a regression line to the data, since the line 

is rarely, if ever a perfect fit. This correlation "is a measure of 

the association indicating the strength of the linear relationship 

between the two variables. If the value of (R) approaches + 1.0 or 

-1.0, we can assume there is a strong linear relationship." (Nie, et 

al, 1975, 279). The regression or fall-off of an object with increasing 

distance from a source, a distance-decay pattern, had been predicted and 
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demonstrated as an exponential decrease for long-distance trade (Haggett, 

1969, 34; Renfrew, et al, 1968, 328), but intra-regional or short-distance 

exchange patterns have not been examined with equal interest until 

recently (McGuire and Downum, ; Morris, 1981b), while analysis 

of intra—site exchange is only rarely attempted (DeGarmo, 1977). Some 

of the variation away from a perfect correlation between the X and Y 

variables may be the result of sample biases (ie. the variable quality 

of the data), geographical irregularity (the region is not a flat 

plain!), chronological variability such as intermittent site occupation 

or partial contemporeneity, different functions for different sites 

(Sidrys, 1977, 92), different commodity values, alternative sources for 

commodities, or social networks and alliances (Section 7.4). Regression 

analysis will be applied to several of the artifact categories and the 

variations in gradients (B) will be compared in a discussion of different 

artifact distribution mechanisms and artifact values. The variations 

in gradient values have been shown to relate to differences in the type 

of contact, or interaction, underlying the patterns (Taylor, 1971; 

Fulford and Hodder, 1974; Hodder, 1974b; Hodder and Orton, 1976, 106—7). 

The program utilized for the regression analysis was the SPSS 

subprograms scattergram and non-parametric correlation (Nie, et al., 

1975, 293-200). The work was carried out by W.A. Boismier of the 

Department of Archaeology, Southampton. 

One further problem encountered in the regression analysis of these 

distance-decay patterns was that a straight-line model was not appropriate 

to the fall-off patterns in most cases. The curvilinear relationships 

needed to be transformed by taking the logarithm of the artifact value, 

log Y (Hodder and Orton, 1976, 101). Logarithmic transformations 

simply alter the curvilinear relationship mathematically into a linear 

one (Thomas, 1976, 427). 

Several different correlations were investigated from these 

regression analyses. One of these will be called directional 

correlations of distance. Each artifact distribution pattern was 

subdivided into directions away from the source where appropriate. In 

the case of Stony VCP, there was only one direction so this examination 

was not conducted. However, the Group A and Group D indices were 

divided into south, southeastern, southwestern, western, northwestern. 
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northern and northeastern categories with groups of these directional 

categories tested separately for correlation effects. Several proved 

significant. Another correlation tested the importance of site size 

to artifact fall-off based on simple ranking classification of the 

biggest site at 1 and the smallest at 20 as the X variable in the 

regression in place of distance. Ranking of sites was employed because 

often only approximate site size was available (Section 3.3). 

A third correlation of site type was investigated to determine 

whether a site's overall morphology would influence the amount of a 

pottery fabric or salt container utilized since so many different types 

of sites exist in the region (Morris, 1981b). The types of sites were 

classified into three or four broad categories: large hillfort of three 

hectares or more; small hillfort of under three hectares; non-hillfort 

sites of both multiple and single enclosure and unenclosed types; and 

late non-hillfort sites with only single enclosures. These categories 

cannot be justified on the basis of function because the structures and 

activities recovered from the excavations have not proved to be 

significantly different in identifiable functions. The test employed 

to measure the correlation was not regression analysis, which can only 

deal with ordinal variables, but rather the Wald-Wolfowitz runs test. 

This measured how well-mixed collections are when ranked, based on the 

number of runs in the ordering with a run defined as "any sequence of 

scores from the same sample" (Blalock, 1972, 250-1). If the number of 

runs is high based on the number of samples in the exercise, then the 

correlation is poor or insignificant at the 0.05 level of significance -

there is too much variation between the categories being compared 

(Blalock, 1972, 249-255). Only one set of data proved to have any 

significant correlation. It is discussed in detail in Section 8.6. 

anally, amongst the pottery, only Groups A, B^, D, and Glee Hills 

were examined by regression analysis. Groups C and E fabric pottery 

have far too few sites in their distributions for any statistically 

reliable analyses. In fact, after all of the criteria discussed above 

were satisfied, barely enough site collections were available for analysis 

for even those Groups utilized. Any of the sites shown in Figs. 4.15, 

4.17, 4.21, and 4.25 and listed in Tables 4.5, 4.6, 4.8, and 4.10, which 

do not appear in the regression analyses or runs tests, are absent due 

to the lack of qualification according to tlie established standards. 
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Section. 8.3 - The Pottery 

The detailed statistics for each analysis are provided in Table 8.1. 

Group A Malvernian Rock Fabric Pottery 

This pottery fabric type was found at twenty-four sites which 

qualify for inclusion in the regression analysis. They are presented 

ia Table 8.2 with distance from the source set at SO 765420, direction 

for the source set at 45 intervals, site rank based on all of the sites 

used in the quantification analysis in this chapter, site type, and 

fabric index. 

If all of the qualified site collections containing Group A pottery 

are analyzed together, the regression correlation is extremely poor at 

-0.24. (The logarithmic transformation of the pottery value is used in 

all cases.) This weak correlation, is obvious when depicted graphically 

(Fig 8.1a). A first impression would interpret that distance has little 

effect on the amount of Group A fabric pottery found in the region up to 

a distance of 90km. from the source. Beyond that distance an immediate 

plateau—like fall—off is apparent. However, within this overall pattern, 

variation could be tested. A directional regression analysis was 

applied to the data with two groups selected: the Southern group 

consisting of the eastern to southwestern sectors and the Northern group 

of the western to northwestern sectors (Figs. 8.1b and 8.1c). Two new 

and very different patterns were visible. For the Southern network 

distribution, the correlation is strong at -0.87, with 75% of the 

variation from amongst these twelve sites accounted for by distance. 

However, for the Northern network, the correlation is extremely weak at 

+0.07 for those twelve sites. The slope of the regression line or 

gradient of the best-fit regression line for the Southern network 

distribution is -0,05. 

The relationship between site rank and percentage of Group A fabric 

pottery was also examined, Scattergrams for each network separately and 

together (Figs, 8,Id, 8,le, and 8,If indicate that the distribution of 

points is too random for any correlation of percentage to site rank. 

Site type proved to be insignificant for all sites together, and for 

each directional group percentage separately in the Wald-Wolfowitz runs 

test. 



3 1 2 

100 

50 
UJ 
o 
< 20 

% 10 

a. 
LU 
Q. 

a.) 

o 
o o 

100 

50 
UJ 
o 
< 

20 1— 20 
z 
UJ 10 o 10 
cc 
UJ 
Q. 

10 20 30 AO 50 60 70 80 90 

b.) 

9 • 

UJ 
O < 
I-
z 
UJ 
u 
oc 

100 

50 

20 

10 

10 20 30 40 50 60 70 80 '90 

C.) 

o * o 

o 

10 20 30 40 50 
DISTANCE(km.) 

60 70 80 

FIG. 8.1 

GROUP A MALVERN IAN ROa< FABRIC POTTERY 

90 



•v. 

100 

50 

10 

51) 

d.) 

9 

9 

Q 

V. 

100 

50 

10 

8 10 12 16 18 20 

e.) 

o 

o 

100 

50 

' 10 

6 8 10 12 U 16 , 18 20 

f.) 

e 

o 

^ 6 8 10 12 
SITE RANK SIZE 

FIG. 8.1 
GROUP A MALVERNTAN ROCK FABRIC n o r i R R Y 

16 18 20 



314 

Group Palaeozoic Limest6n& Fabric Pottery 

Only eighteen site collections containing Group fabric pottery 

were available by quanti&cation for regression analysis. They are 

presented in Fig. 8.2a and Table 8.3, with site distance from the 

Woolhope source set at SO 610355, direction of the site away from 

Wbolhope, site rank, site type, and fabric index. If all of the site 

indices are analyzed together utilizing the log Y transformation, the 

correlation of percentage (Y) to distance from source (X) is very strong 

at -0.72. The gradient of slope for the Group B^ fabric pottery is 

also very similar to that for the Group A Southern network at -0.04. 

The correlation of fabric index to site rank was not attempted due to 

the random nature of the scattergram of points plotted (Fig. 8.2b). The 

relation of percentage to site type is also not significant by the 

Wald-Wolfowitz test. 

Group D Vesicular Mudstone Fabric Pottery 

There are even fewer sites, only fourteen, which can be used in the 

regression analysis of Group D fabric pottery. They are listed in 

Table 8.4 and presented graphically in Fig. 8.3a. Two patterns of 

distribution fall-off are immediately apparent from this figure and the 

table, namely that most sites which have less than 25% of this fabric in 

their collections are those which can be shown to have been occupied for 

most of the middle-later iron age, even if only intermittently, and have 

used the regional pottery throughout this period: Midsummer Hill (20.8%), 

Croft Ambrey (11.0%), Bredon Hill (0.1%), Kenchester enclosure (0.4%), 

Beckford I (0.3%), and Bromfield(4.9%). Caynham Camp (9.7%) may have 

been occupied through this period, but the Friar Street-Droitwich salt-

working site (0.1%) has only later iron age occupation. These sites 

are located between 15-40km. from the likely source area near Hartley in 

Worcestershire. The other pattern is that for those sites located up 

to 75km. from the source which have Group D fabric pottery as 25-80% of 

their pottery collections. Detailed examination of the sites in this 

group reveals that all of these six sites - 1.) were occupied later in 

the iron age, such as Blackstone (51.9%) and the Breiddin (77.0%); 

2.) were occupied for an irregular period of time as at Dinedor (52.3%) 

based on the absence of stamped Group A pottery (Kenyon, 1954, Fig.22) 

and the presence of linear-tooled Group C pottery (Peacock, 1968, 418, 
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no.21) as at the Berth (26.6%) with only linear-tooled Group A pottery, 

and as at Credenhill (72.6%) where only linear-tooled Group A pottery and 

undecorated Group D pottery have been recovered in spite of that site's 

close proximity to the Group source (33km.); or 3.) only used this 

regional pottery during a phase of the occupation as at Twyn-y-Gaer 

(45.3%) (Probert, 1976). 

Each of these patterns was examined for possible regression analysis 

but none proved to have significant correlations of percentage to distance. 

The Northern group of late and periodically occupied sites have a 

plateau-effect to the fall-off indicating that distance has no effect on 

percentage (R = -0.28; slope = -0.002), while that of the group of sites 

occupied for the whole period are weakly correlated to distance (R = -0.26) 

There were no correlations for percentage of this pottery fabric to site 

rank as a complete group of sites or as separate groups due to the random 

nature of the scattergrams (Fig. 8.3b). 

Glee Hills Dolerite Fabric Pottery 

There are seven sites in the region which produced Glee Hills 

dolerite fabric pottery that qualify to be used in the regression analysis 

program. These are listed in Table 8.5 and depicted graphically in 

Fig. 8.4a. The correlation between the percentage of this fabric type 

at a site (log Y) and its distance from the sources (X), set at SO 600825, 

is very strong at -0.88. Distance from the source accounts for 77% of 

the variation in distribution of this pottery. The gradient of slope 

is steeper than for any other pottery fabric type at -0.13. There is 

no statistically significant correlation between the percentage of this 

fabric and site rank (Fig. 8.4b), and there is also no correlation between 

percentage and site type by the Wald-Wolfowitz test. 

Alpha Values 

These were not calculated for the pottery groups analyzed since it 

was apparent that all would have been "local" distribution types of 

curves with values less than +1.0 (Hodder, 1974b; Renfrew, 1977; and 

Clark, 1979a). 

Transect Analyses 

It is possible to show how the quantity of one or more artifact type 

varies oyer the landscape in several ways. Isobar diagrams (Hodder and 
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Orton, 1976, 155-174) have been used in many cases, and pie diagrams 

are also effective (see Section 8.4). For the pottery fabric groups 

analyzed here, transects across areas where two different fabrics were 

used seemed more appropriate than simple regression to demonstrate the 

effect of boundaries (Hodder, 1977c , Figs. 4 and 5) and of alternative 

pottery sources on distributions. Three transects were selected to 

show these changes in fabric use (Fig. 8.5). Transect I, which compares 

Groups A and B^, indicates the peculiar distribution of Group fabric 

which skirts around Midsumer Hill (the production area of Group A 

fabric) (Fig. 8.6). This pattern is not apparent in the linear fall-off 

graph of Group fabric pottery (Fig. 8.2a). Transect II (Fig. 8.7) 

is clearly a demonstration of a more localized pottery (Glee Hills 

dolerite fabric) interrupting the more widely distributed Group A 

pottery (Ilia) and Group D pottery (Illb). 

Section 8.4 - Salt Containers 

Droitwich Salt Containers 

At least twenty—three site collections are suitable for inclusion 

in the regression analysis of the Droitwich salt container fall off 

pattern. Nineteen of these are dated to the middle-later iron age 

period and four are earlier in data. The date from these sites are 

presented in Table 8.6 and demonstrated in Fig. 8.9a. Again it is 

obvious that there are two different groups represented: those collections 

with an index of 0.5 or less which include the four early sites, all of 

those dated to the middle-later iron age, and some of only later iron 

age date. The two sites which have salt indices over 0.7 can be shown 

to have been occupied for only a limited part of the middle—later iron 

age (Credenhill: 0.708) or to have utilized this regional group of 

ceramics for only part of its history (Twyn-y-Gaer: 0.715). The removal 

of these two sites from the main group results in a very different fall-off 

pattern (Fig. 8.9b). 

Regression analysis of the main group was not attempted since it is 

obvious from the scattergram that distance does not affect the relative 

amount of Droitwich salt container material at sites. It is important 

to note that the four early site indices pattern lie well within the 

middle-later sites range in contrast to that from Stony VCP early sites 

below. These results contrast considerably with those of the Groups A, 



0.01 

$23 

a.) 

1.00 

0.50 
o 

o 

o 

X 
LU 
9 0.10 

0.01 

o 

o & 
o 

9 

9 

10 20 30 40 50 
DISTANCE (km.) 

60 70 

1.00 

0.50 

b.) 

^ 0.10 
Q 
Z o 

o 
9 

10 20 30 40 50 

D I S T A N C E (km.) 

60 70 

Fig. 8.9 

DROTTWICH SALT CONTAINER XATRRTAL 



1.00 

0.50 

X 
LU 
Q 
z 0.10 

0.01 

5 2 4 

c.) 

10 20 30 40 50 

D I S T A N C E (km.) 

60 70 

X 

UJ 

Q 

1.00 

0.50 

0.10 

0.01 

o 

o 

o o 

o 
o 

o o 

9 
O 

O 9 

2 4 6 8 10 12 U 16 18 20 

R A N K 

d.) 

Fig.8.9 

a^OITWTCU SALT CONTAINERS 



325 

and Clee Hills dolerite pottery, since there is no real fall-off 

with distance for this coimodity, but rather a contrast between one 

site (Midsummer Hill at 0,471 salt index) and all other sites in the 

group. The correlation of Droitwich salt container indices against 

site ranking was also not attempted since the scattergram demonstrated 

a random pattern (Fig. 8.9c). 

Stony VCP Salt Containers 

There are sixteen site collections in the region which can be used 

to provide data for regression analysis of the Stony VCP salt container 

indices against distance and against site ranking. Eleven of these are 

broadly dated from the middle-later iron age including several identified 

as mainly from sites occupied only in the later iron age (Blackstone and 

Fisherwick) and others of a more periodic nature (Dinedor and Credenhill), 

Two collections are classified as earlier first millennium BC, decorated 

assemblages and three others are plain or coloured assemblages. All 

of the data from these collections are listed in Table 8.7 and depicted 

graphically in Figs. 8,10a, 8.10b, and 8.10c. 

If only the middle-later iron age collections are included in the 

regression analysis, the correlation coefficient is moderately strong at 

-0.61, and the gradient of slope for this regression line is -0.02. 

However, the scattergram plot of sites shows that there is a stronger 

correlation of index to distance for sites located less than 90km. from 

the source. These six sites were examined by regression analysis 

separately and a much stronger correlation emerged at -0.73, with a 

slope of -0.04. Again site rank has no influence on the relative amount 

of Stony VCP at a site as the plot shows (Fig. 8.10d). 

The graphs (Figs. 8,10a-c) are excellent indicators of how much the 

Stony VCP salt index has increased through time in this northern area of 

the region. The distance at which VCP salt containers are found 

increases from a maximum of 45-50km. in the earlier part of the first 

millennium (plain assemblage sites) to over 130km. in the later period 

- a three-fold increase. Since there were only three examples in the 

earlier period, a regression analysis was attempted but is not 

appropriate (R = -.99). But it is obvious that the slope (B) or 

gradient at -0.003 is much less steep in the later phase. The increase 
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in distribution, both in quantity and in distance, through time for the 

Stony VCP salt containers is in complete contrast to that observed for 

the Droitwich salt containers. The latter distribution only increases 

from 60km. to 75km. and there is no significant change in relative 

quantity through time. 

Contrasting Salt Distribution Patterns 

There is another difference between the two salt distribution 

networks. The Droitwich system is dominant in its own area of 

distribution. Any site will have at least 95% of the salt container 

collection consisting of this type, if represented at all, with one 

exception. This is the Bromfield enclosure collection where 66% of the 

salt container material is from Droitwich and 33% is Stony VCP. 

Bromfield is located twice as far from Nantwich (the predicted source 

for Stony VCP) as from Droitwich which may explain these proportions. 

The site is the furthest north where Droitwich salt container material 

has been found, and is at the breaking point or boundary between the 

Droitwich salt container distribution and the main Stony VCP salt 

distribution. In contrast, the VCP distribution is dominant in its 

northern area but trails off into the southern region with very small 

proportions being found at several sites in the Droitwich salt network 

(Fig. 8.11b). 

Another method to indicate the difference in boundary effects 

between these two salt distributions is based on work by Soja (1971) 

which was adopted by Hodder (1977b, Figs. 36 and 37). These effects 

can be modeled (Fig. 8.12) with a gradual non-territorial boundary for 

the Stony VCP and a very territorial one for the Droitwich salt containers 

by substituting Midsummer Hill for Droitwich as the nominal "source". 

Section 8.5 - Production 

Salt Production - The Evidence From Two Sources 

For the present, the only information available concerning the 

organization of salt production in Cheshire during the iron age is 

dependent upon the vessels themselves - production technology of vessels; 

the uniformity of fabric and form; the quantity and proportion of vessels 

at consumer sites; and the change in distance of vessel distribution 
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through, time. The type of tempering used to improve thermal shock 

resistance and porosity was always large angular crushed rock of 

igneous and sedimentary types from glacial drift, throughout the 

production period. This same technique was used in the production of 

ordinary household vessels as cooking pots and storage containers. 

The size and proportion of these rocks as temper does not change during 

the six hundred years of production, and the vessel size and shape also 

remain the same. These vessels are handmade containers with no 

evidence for smoothing, burnishing or decoration on the surfaces. They 

have been fired in oxidizing atmosphere which suggests the use of either 

a hearth or open bonfire for firing. The vessel form in the shape of 

a truncated cone and this oxidized firing distinguish these salt 

containers technologically from household use vessels. The relative 

proportion of Cheshire salt container material at a site is as predicted 

from a distance-decay model, or the law of monotonic decrement" in which 

artifact "frequency decreases with increasing distance" (Renfrew, 1977, 

72—3). The most appropriate model for the middle-later iron age 

distribution is one of "exponential distance decay" (Renfrew, 1977, 75, 

Fig. 2) in which the relative frequency of artifact in logarithm form 

when plotted against distance will give a straight line of slope. This 

contrasts to the very straight line of slope for the earlier distribution 

pattern untransformed. The change in fall-off curve and in the great 

increase both total distance of distribution and in relative proportion 

of artifact frequency (from 0.01-0.10 to 0.001-0.9) indicates a 

significant increase in the production of salt during the first 

millennium BC. in Cheshire even through the production technology remains 

constant. There is no evidence for iron age defensive or enclosure 

structures in or around either Nantwich or Middlewich (Cheshire V.C.H.). 

At Droitwich, a slightly different picture of production is evident. 

From the artifacts, we know that production techniques changed from the 

use of naturally-gritted, very marly and sandy fabrics to produce thin-

walled vessels during the earlier phases of production but that later, 

thicker walled vessels tempered with organic matter for increased thermal 

shock resistence and porosity were being produced. The oxidized firing 

of these vessels was the same throughout the production span. The use 

of a naturally-gritted fabric is similar only to the Group D vesicular 

mudstone fabric in this area of the middle Severn Valley, which is some 
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of the earliest iron age pottery in. that region. The majority of iron 

age pottery, however, is tempered with either calcareous, igneous or 

sedimentary rock. In contrast to this change in technology of production 

for the Droitwich salt containers, there is little change in the distance 

of distribution through time. However, the structure of the distribution 

does change, with the emergence during the middle-later iron age of a 

single site with three times as much salt container material in relative 

proportion to all other sites using this material in the area. The 

"law of nionotonic decrement" does not apply to the Droitwich salt 

container distribution since there is no clear fall-off pattern with an 

increase in distance from the source, or from the secondary centre. 

Instead a more obvious bounded structure to the distribution is evident 

outside this secondary centre. That site is not, however, the nearest 

excavated hillfort or defensive structure to the Droitwich production 

source, nor is it even on the same side of the River Severn. This 

information suggests that the centre has a strong influence or 

concentration effect on the direction of Droitwich salt container 

exchange. At the Droitwich production area on the south side of the 

River Salwarpe the absence of any purely domestic occupation in the form 

of penannular gully roundhouses with paired postholes for porches and 

other support, 4-poster structures, enclosure ditches, or traditional 

storage or refuse pits in the vicinity of the salt-working features at 

Friar St. or at the nearby Ricketts Lane/Bowling Green site suggests 

that there was no long-term occupation at the Droitwich springs during 

the iron age. To date only one possible domestic hearth with iron age 

refuse, including a small amount of salt container material and several 

sherds of Group A pottery (Barfield, pers.comm.), has been found on the 

north side of the Salwarpe at Bays Meadow (Barfield, 1976). 

Pottery Production - The Evidence from Several Sources 

There are no known production sites for any of the pottery types 

discussed, whether or local or regional distribution. Nevertheless, 

there are certain attributes of the vessels and the distributions which 

provide information about production methods and changes in those 

methods during the iron age. During the earlier part of the first 

millennium BC., all pottery found in the region was made for local 

consumption, whether for domestic or funerary purposes. This pottery 
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was always handmade and irregularly-fired in bonfires with poor air 

control. Few of the vessels were decorated, and only occasional 

examples were haematite-coated. None were burnished. There were few 

vessel types in any collection which suggests very general or broad 

functional uses for each type, or the more common use of other materials 

for containers, rather than specific or limited functions for each 

vessel type. 

This pattern changes after about 400BC. when several specific 

locations for the production of pottery distributed regionally appear in 

the ceramic record. The pottery, while still limited in the number of 

vessel types and in the use of only handmade construction techniques, has 

changed in several other technological aspects such as improved bonfire 

control for reduction effect, the increased number of decorated vessels, 

and an increased amount of production based on the total distance of 

distribution for each fabric type. Local production of pottery is still 

very common in certain areas, particularly in the Cotswolds, with 

very irregularly-fired vessels. Pottery produced for local use and that 

produced for wider use still contain the same types and size range of 

temper as previously utilized in the earlier phases of the iron age 

period. 

Section 8.6 - Decorated Pottery Distribution 

One further pattern was observed among the middle-later iron age 

collections. Each collection with ten or more vessels was selected to 

see if there were any differences between sites based on the amount of 

decorated pottery recovered. Twenty-one assemblages were examined and 

the detailed information is provided in Table 8.8. Sites such as the 

Berth and Caynham Camp in Shropshire and Dinedor in Herefordshire were 

not used because the collections have fewer than ten rims or decorated 

sherds from obviously different vessels. If each site is classified into 

one of four categories - larger hillfort (three hectares or more), 

smaller hillfort (under three hectares), non-hillfort site, or late 

non-hillfort site - then a very distinct pattern emerges (Fig. 8.13). 

Those sites which were occupied during the middle-later iron age can be 

divided into two groups: sites with from 45-70% decorated pottery which 

includes only large hillforts, and sites with 20-40% decorated material 
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including only small hillforts and non—h-illforts. All late non~hillfort 

sites with no obvious middle iron age pottery always have less than 20% 

decorated material. One large hillfort, Uley Bury, does not fit this 

pattern. 

The Wald-Wolfowitz runs test was applied to this data. Each run 

proved to be significant since there are no breaks in the first series 

of runs, large hillforts with small hillforts, and only one break in the 

second series of small hillforts and non-hillforts with late non-hillforts, 

One criticism against the significance of this pattern did not 

withstand more detailed examination. Some of the sites in the study 

have both local and regional pottery in their collections while others 

have only the regional pottery which originates at some distance. This 

factor could have influenced the pattern but a detailed study of three 

clusters of sites (Fig. 8.14) shows that the pattern is still very 

consistent with large hillforts always having more than 45% decorated 

pottery regardless of the proportion of local and regional pottery 

(3^tle 8.9). 

Section 8.7 - Summary of Analyses 

In summary, these various analyses have indicated several distinct 

and statistically significant patterns. Distance has a strong effect 

on the distributions of Groups A, and Glee Hills dolerite pottery 

as well as the Cheshire salt containers, but it has no effect on either 

the Droitwich salt containers or on the Group D pottery. Chronological 

differences between collections of middle-later iron age date can be a 

strong influence on the relative proportion of an artifact in several 

cases such as the Groups A and D pottery where an unusual plateau effect 

and distinct boundary to the distribution is apparent with those sites 

which were not occupied at some time throughout the whole period. The 

distribution of Droitwich salt containers is the only example 

demonstrating a concentration effect and the absence of the expected 

distance-decay pattern. Although site rank and site type do not appear 

to influence these pottery fabric and salt container distributions, site 

type does very clearly affect the amount of decorated pottery recovered 

from larger hillforts with at least 20% more than any other type of site. 

Similarly, late non-hillfort sites have at least 10% fewer decorated 
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vessels than sites occupied from the middle-later iron age - another 

chronological influence on artifact patterning. Overall, it appears 

that through the first millennium BC. in this region, sites with plain 

assemblage collections are either followed by or are contemporary with 

sites utilizing some decorated material in the earliest centuries 

(Table 8.10). The production of pottery in nearly every case is 

localized. The next trend is for all classes of sites to increase the 

use of decorated material (30-70%) which is coupled with the production 

of pottery for both local and regional use. This phase is followed by 

a distinct reduction in the amount of decorated material produced and 

used (less than 20%). Subsequently, the appearance of wheelthrown 

pottery in new forms alongside handmade wares, from the same source 

areas, occurs but a discussion of this pattern is not part of the 

present analysis. 
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TABLE 8.1 - DETAILS OF STATISTICS FOR EACH.REGRESSION ANALYSIS 

a.) 

Group A Fabric gottery-All Sites (Log of percentage against distance) 

Plotted Values (N) = 24 
Correlation CR-) = -0.242 
Standard Error of Estimate (SEE) = 0.662 
Intercept (A) = 1.398 
Slope CB) =-0.007 
Significance^^ 0.127 
R squared (R ) = 0.059 

Group A Fabric Pottery - Northern Sites Only (Log percentage against 
distance) 

N = 12 
R = +0.071 
SEE = 0.413 
A = 1.251 
B = +0.001 

Significance = 0.414 
R. = 0.005 

Group A Fabric Pottery - Southern Sites Only (Log percentage against 
distance) 

N = 12 
R = -0.865 
SEE = 0.438 
A = 2.382 
B = -0.047 
Significance = 0.0001 
R - 0.748 

Group A Fabric Pottery - All Sites (Log percentage against rank) 

N = 23 
R = -0.056 
SEE = 0.683 
A = 1.213 
B = -0.006 

Significance = 0.400 
R = 0.003 

Group A Fabric Pottery - Northern Sites (Log percentage against rank) 

N = 12 
R = +0.355 
SEE = 20.619 
A = 10.031 
B = 18.959 
Significance = 0.129 
R - 0.126 
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TABLE 8.1, coned. 

Group A FaBric Pottery - Southern Sites (Log percentage against rank) 

N = 11 
R = -0.245 
SEE = 0.879 
A = 1.556 
B = -0.044 
Significance = 0.234 

b.) 

c.) 

RT = 0.060 

Group Fabric Pottery - All Sites (Log percentage against distance) 

N = 18 
R = -0.715 
SEE = 0.678 
A = 2.673 
B = -0.044 
Significance = 0.0004 
R = 0.512 

Group B^ Fabric Pottery - All Sites (Log percentage against rank) 

N = 16 
R = -0.099 
SEE = 0.977 
A = 1.206 
B = 1.206 
Significance = 0.358 
R = 0.010 

Group D Fabric Pottery - "Northern"Sites Only (Log percentage 
against distance) 

N = 6 
R = -0.287 
SEE = 0.178 
A = 1.808 
B = -0.002 
Significance = 0.291 
R = 0.082 

Group D Fabric Pottery - "Southern" Sites Only (Log percentage 
against rank) 

N = 8 
R = -0.263 
SEE = 0.893 
A = 1.226 
B = -0.035 
Significance = 0.265 
R = 0.069 
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TABLE 8.1, contd. 

d.) 

e.) 

Cl&e Hill Fabric Pottery - All Sites (Log percentage against 
distance) 

N = 7 

R = -0.877 
SEE = 0.855 
A = 3.480 
B = -0.127 
Significance = 0.005 
IT =0.769 

Glee Hills Fabric Pottery - All Sites (Log percentage against rank) 

N = 7 

R = +0.657 
SEE = 1.341 
A = -1.914 
B = 0.176 
Significance = 0.054 
R = 0.432 

Glee Hills Fabric Pottery - All Sites (Log percentage against rank) 

N = 7 

R = +0.657 
SEE = 1.341 
A = -1.914 
B = 0.176 
Significance = 0.054 
R = 0.432 

Stony VGP Salt Container Material - All Middle-Later Sites (Log index 
— — against distance) 

N = 12 
R = -0.613 
SEE = 0.919 
A = 0.474 
B * -0.023 
Significance = 0.017 
R^ - 0.375 

Stony VGP Salt Container Material - All Middle-Later Sites (Log index 
against rank) 

N = 12 
R = -0.260 
SEE = 1.122 
A = -1.109 
B = -0.045 
Significance = 0.207 
R = 0.068 
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TABLE 8.1, contd. 

Stony VCP Salt Container Material - Sites Located Wittiiii 90km. of 
' Source (Log index against distance) 

f.) 

N = 6 
R = -0.727 
SEE = 0.896 
A = 1.882 
B = -0.044 
Significance = 0.051 
R = 0.528 

Droitwich Salt Container Material - Middle-Later Sites Only (Log 
index against distance) 

N = 17 
R = -0.452 
SEE = 0.548 
A = -0.623 
B = -0.016 
Significance = 0.034 
R = 0.204 

Droitwich Salt Container Material - Middle-Later Sites Only (Log 
index against rank) 

N = 16 
R = -0.359 
SEE = 0.587 
A = -0.817 
B = -0.038 
Significance = 0.086 
R = 0.129 

Droitwich Salt Container Material - Middle-Later and Later Sites 
(Log index against distance) 

N = 19 
R = -0.187 
SEE = 0.676 
A = -0.909 
B = -0.007 
Significance = 0.222 
R = 0.035 

Droitwich Salt Container Material - Middle-Later and Lates Sites 
(Log index against rank) 

N = 18 
R = -0.489 
SEE = 0.618 
A = -0.587 
B = -0.051 
Significance = 0.020 
R . 0.239 



M 3 

TABLE 8.1, contd. 

Droitwicb, Salt C o n t a i n e r M a t e r i a l - A l l Sites from Early Through 
— Later in Date (Log index against 

^ _ 23 distance) 

R = —0.135 
SEE = 0.679 
A = -1.050 
B = -0.005 
Significance = 0.270 
% = 0,018 
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TABLE 8.2 - GROUP A MALVERNIAN ROCK FABRIC POTTERY 

Distance Site Number 
According to 
Table 4.5 
and Fig. 4.15 

Site Name Site Site 
Direction Percen-

From From tage of 
Type Source(km) Source Pottery 

1 Midsummer Hill 5 LH 5.0 S 79.2 

2 Bredon Hill 6 LH 19.0 E 60.7 

3 Danes Camp-Conderton 15 SH 22.0 E 41.1 

4 Beckford I 14 NH 23.0 E 15.7 

6 Broadway - Site A 19 LNH 34.0 E 44.5 

7 The Knolls - Oxenton 14 SH 24.0 SE 16.5 

8 Ireley Farm - Hailes 18 LNH 30.0 E 4.6 

10 Kings Beeches 17 NH 28.0 SE 6.6 

12 Guiting Power 19 LNH 36.0 SE 1.5 

13 Salmonsbury •kic NH 44.0 SE 3.0 

14 Claydon Pike - Lechlade 11 NH 62.0 SE 0.1 

16 Dinedor 8 LH 25.0 W 4.9 

17 Twyn-y-Gaer 13 SH 52.0 SW 2.9 

19 Kenchester Enclosure 18 NH 33.0 W 32.5 

20 Credenhill 2 LH 32.0 W 27.4 

21 Sutton Walls 4 LH 25.0 W 3.4 

22 Croft Ambrey 9 LH 41.0 NW 32.6 

23 Friar Street - Droitwichl9 NH 25.0 NE 80.1 

25 Blackstone 16 LNH 34.0 NE 23.4 

26 Caynham Camp 10 LH 39.0 NW 37.8 

27 Bromfield Enclosure 20 NH 44.0 NW 17.0 

28 The Berth 7 LH 89.0 44.6 

29 Breiddin 1 LH 90.0 NW 13.0 

30 Fisherwick 16 LNH 79.0 NE 12,7 

** = uncertain rank or size of site due to inadequate information 
associating defensive structures to occupation debris contexts 
analyzed 

LH = large hillfort 
SH = small hillfort 
NH = non-hillfort 

LNH = late non-hillfort 
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TABLE 8.3 -GROUP PALEOZOIC LIMESTONE FABRIC POTTERY 

Site Number 
According 
To Table 4.6 
and Fig.4.17 

Percen-

Site Name Site Site Distance Direction tage of 
Rank Type From From Total 

Source Ckm.) Source Pottery 

1 Sutton Walls 4 LH 14.0 NW 95.7 

2 Kenchester Enclosure 18 NH 19.0 NW 52.6 

3 Dinedor 8 LH 8.0 W 40.0 

4 Croft Ambrey 9 LH 35.0 Nif 49.4 

5 Bredon Hill 6 LH 35.0 E 12.7 

6 Danes Camp-Conderton 15 SH 37.0 E 19.3 

7 Beckford I 14 NH 38.0 E 19.8 

8 The Knolls - Oxenton 14 SH 37.0 E 44.2 

9 Ireley Farm - Hailes 18 LNH 45.0 E 2.5 

10 Broadway - Site A 19 LNH 49.0 E 35.1 

11 Guiting Power 19 LNH 49.0 E 15.4 

12 Salmonsbury * * NH 57.0 E 8.6 

13 Uley Bury 3 LH 45.0 S 8.7 

14 Glaydon Pike-Lechlade 11 NH 70.0 SE 0.01 

15 Friar Stieet-Droitwich 19 LNH 40.0 NE 2.7 

16 Blaise Castle 12 SH 57.0 S 3.9 

20 Kings Beeches 17 NH 39.0 E 2.4 

23 Bagendon * * LNH 52.0 SE 0.5 
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TABLE 8,4- GROUP D VESICULAR MUDSTONE FABRIC POTTERY 

Site Number 
According 
To Table 4.8 
and Fig. 4.21 

Site Name Site 
Rank 

Site Distance 
Type from 

Source (Itm.) 

Direction 
from 

Source 

Percen-
tage of 
Total 
Pottery 

1 Midsummer Hill 5 LH 22.0 S 20.8 

2 Blackstone 16 LNH 17.0 N 51.9 

3 Friar Street-Droitwich 19 LNH 16.0 E 1.0 

4 Caynham Camp 10 LH 24.0 W 9.7 

5 Bromfield Enclosure 20 NH 31.0 NW 4.9 

6 Croft Ambrey 9 LH 32.0 W 11.0 

7 Credenhill 2 LH 33.0 SW 72.6 

10 Kenchester Enclosure 18 NH 35.0 SW 0.4 

11 Twyn-y-Gaer 13 SH 59.0 SW 45.3 

12 Dinedor 8 LH 33.0 SW 52.3 

14 The Berth 7 LH 72.0 NW 26.6 

15 Breiddin 1 LH 73.0 NW 77.0 

16 Bredon Hill 6 LH 28.0 SE 0.1 

17 Beckford I 14 NH 33.0 SE 0.3 

TABLE 8.5 - GLEE HILLS DOLERITE FABRIC POTTERY 

Site Number 
According 
To Table 4.10 
and Fig. 4.25 

Site Name Site Site 
Rank Type 

Percen-
Distance Direction tage of 

from from Total 
Source (km.) Source Pottery 

1 Caynham Gamp 10 LH 10.0 SW 52.5 

2 Bromfield Enclosure 20 NH 13.0 SW 37.5 

4 Blackstone 16 LNH 18.0 SE 19.0 

5 Croft Ambrey 9 LH 22^0 SW 3.7 

6 Sharpstones Hill -
Site A 

18 NH 28.0 NW 10.8 

7 Friar Street-Droitwich 19 LNH 32.0 SE 2.0 

8 Sutton Walls 4 LH 42.0 SW 0.001 
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TABLE 8,6 - DROITWICH SALT CONTAINERS 

Site Number 
According 
To Table 5.9 
and Fig,5.18 

Site Name Site Site Distance Direction Droitwich 
Rank Type from from Salt 

Source (km.) Source Index 

4 Croft Ambrey 9 LH 45.0 W 0.164 

7 Midsummer Hill 5 LH 29.0 SW 0.471 

9 Dinedor 8 LH 46.0 sw 0.032 

10 Credenhill 2 LH 48.0 SW 0.708 

11 Kenchester Enclosure 18 NH 50.0 sw 0.003 

12 Twyn-y-Gaer 13 SH 74.0 sw 0.715 

14 Bromfield Enclosure 20 NH 43.0 w 0.119 

15 Blackstone 16 LNH 17.0 NW 0.169 

18 Bredon Hill 6 LH 24.0 s 0.033 

19 Danes Camp-Conderton 15 SH 27.0 s 0.183 

20 Beckford I 14 NH 28.0 s 0.054 

22 Broadway-Site A 19 LNH 32.0 SE 0.070 

24 Ireley Farm - Hailes 18 LNH 37.0 SE 0,005 

25 The Knolls - Oxenton 14 SH 34.0 S 0.065 

26 Guiting Power 19 LNH 42.0 SE 0.046 

27 Salmonsbury * * NH 50.0 SE 0.106 

28 Claydon Pike - Lechlade 11 NH 71.0 SE 0.011 

29 Uley Bury 3 LH 65.0 S 0.094 

31 Mingies Ditch - 31 NH 75.0 SE 0.007 
Hardwick 

Site Number 
According 
To Table 5.9 
and Fig. 5.17 

Site Name Site Site Distance Direction Droitwich 
Rank Type from from Salt 

Source(km) Source Index 

1 Shenberrow 

3 Chastleton 

5 The Wrekin 

6 Sharpstones Hill -
Site A 

M 0 
B) O 

p . p . 
3 3 
OQ O 
cn C 
ro CL 
n m 
H- CL 
ro 
03 

SH 

SH 

LH 

NE 

35.0 

50.0 

52.0 

63.0 

SE 

SE 

N 

NW 

0.004 

0.013 

0.069 

0.063 
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TABLE 8.7- STONY VCP SALT CONTAINERS 

Site Number 
According 
To Table 6.2 
and Fig. 6.11 

Site Name Site 
Rank. 

Site 
Type 

Distance 
from 

Source(km.) 

Direction Stony VCP 
from Salt 

Source Index 

6 Breiddin 1 LH 52.0 SW 0.787 

7 Fisherwick 16 68.0 SE 0.560 

8 The Berth 7 LH 36.0 SW 0.845 

12 Bromfield Enclosure 20 NH 78.0 S 0.059 

13 Croft Ambrey 9 LH 87.0 s 0.018 

14 Credenhill 2 I,H 110.0 s 0.019 

16 Dinedor 8 I,H 116.0 s 0.044 

17 Kenchester Enclosure 18 NH 112.0 s 0.003 

20 Twyn-y-Gaer 13 SH 135.0 s 0.063 

21 Midsummer Hill 5 LH 113.0 s 0.001 

23 Danes Camp-Conderton 15 SH 117.0 s 0.001 

24 Blackstone 16 LNH 78.0 s 0.001 

Site Number 
According 
To Table 6.2 
and Fig. 6.10 

Site Name Site Site 
Rank Type 

Distance 
from 

Source(km) 

Direction 
from 

Source 

Stony VCP 
Salt 
Index 

1 The Wrekin 
M 0 
w o LH 44.0 S 0.009 

3 

5 

Bury Walls 

Beeston Castle 

p . p . 
3 3 

cw o 
h-* 

w p 
(D Cl 

LH 
? 

27.0 

14.0 

S 

NW 

0.048 

0.088 

2 Old Oswestry 

l i (D 
H- O. 
(D 
cn H - LH 42.0 SW 0.284 

4 Sharpstones Hill -
Site A 

NH 44.0 SW 0.419 
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TABLE 8.8 - ASSEMBLAGES OF DECORATED AND UNDECORATED POTTERY - 21 sites 

of Middle-Later ^ and Later Iron Age Date 

Site Name Site 
Type 

Site 
Rank 

Percentage 
of 

Decorated 
Pottery 

Percentage 
of 

Undecorated 
Pottery 

Total Number 
of 

Examples 
Studied 

Breiddin LH 1 70.0% 30.0% 10 

Sutton Walls LH 4 68.5% 31.5% 111 

Croft Ambrey LH 9 67.3% 32.7% 220 

Credenhill LH 2 60.0% 40.0% 10 

Bredon Hill LH 6 54.4% 45.6% 96 

Midsummer Hill LH 5 45.5.% 54.5% 189 

Uley Bury LH 3 0.0% 100.0% 44 

Twyn-y-Gaer SH 13 37.2% 62,8% 32 

Danes Camp-Conderton SH 15 34.3% 65.7% 408 

The Knolls-Oxenton SH 14 27.8% 72.2% 36 

Blaise Castle SH 12 27.3% 72.7% 33 

Sudbrook SH 13 22.7% 77.3% 22 

Kings Beeches NH 17 40.0% 60.0% 20 

Kenchester Enclosure NH 18 39.4. 60.6% 33 

Beckford I NH 14 37.4% 62.6% 369 

Bromfield Enclosure NH 20 30.0% 70.0% 17 

Fisherwick LNH 16 17.6% 82.4% 17 

Broadway - Site A LNH 19 13.6% 86.4% 22 

Guiting Power LNH 19 12.1% 87.9% 33 

Ireley Farm - Hailes LNH 18 6.3% 93.7% 16 

Blackstone LNH 16 3.2% 96.8% 62 
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TABLE 8.9 - SELECTED GROUBS OF ASSEMBLAGES FOR DETAILED ANALYSIS 
CONCERNING DECORATED AND I3NDEG0RATED PROPORTIONS AMONG 
MIDDLE-LATER IRON AGE MATERIAL 

site Name Site 
Type. 

Percentage of Pottery 
by Weighc 

Percentage of Vessels 
by Number 

Local 
Fabrics 

Regional 
Fabrics 

Decorated 
Vessels 

Undecorated 
Vessels 

Bredon Hill LH 26.5% 73.5% 54.4% 45.6% 

Danes Camp-Conderton SH 39.2% 60.9% 34.3% 65.7% 

The Knolls-Oxenton SH 39.4% 60.7% 27.8% 72.2% 

Kings Beeches NH 91.0% 9.0% 40.0% 60.0% 

r-H Beckford I NH 64.2% 35.8% 37.4% 62.3% 

5 Guiting Power LNH 82.7. 17.3% 12.1. 87.9% 

W Broadway - Site A LNH 19.7% 80.2% 15.0% 85.0% 

Ireley Farm-Hailes LNH 93.0% 7.1% 6.3% 93.7% 

Croft Ambrey LH -(?) 100.0% 67.3% 32.7% 

i 
Bromfield Enclosure NH 40.6% 59.4% 30.0% &0.0% 

Sutton Walls LH 100.0% 68.5% 31.5% 

Credenhill LH — 100.0% 60.0% 40.0% 

i 
o 

Twyn-y-Gaer SH — 100.0% 37.2% 62.8% 

i 
o 

Kenchester Enclosure NH 100.0% 39.4% 60.6% 
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TABLE 8.10 - TEMPORAL CHANGE IN THE PROPOBIION OF DECORATED VESSELS 

IN ASSEMBLAGES 

1.) "Plain Assemblages" - Early First Millennium BC. = 0.0-15.0% 

DATA: 
Site Name Site Type Percentage of 

Decorated 
Vessels 

Number of 
Vessels 
Considered 

The Wrekin LH 0.0% 7 

Beeston Castle ? 4.8% 21 

Breiddin LH c.5.0% 20 

Mam Tor LH 7.1% 56 

Ball Cross Farm SH 9.1% 11 

Willington NH 11.5% 26 

Chastleton SH 13.0% 46 

Castell Odo SH 14.0% 7 

2.) "Decorated Assemblage s" - Early First Millennium BC. = 20.0-45.0% 

DATA: 
Site Name Site Type Percentage of 

Decorated 
Vessels 

Number of 
Vessels 
Considered 

Harborough Rocks NH 22.0% 45 

Dinas Powys NH 28.6% 7 

Sharpstones Hill-
Site A 

NH 28.6% 7 

Shenberrow SH 43.3% 30 

Moel-y-Gaer SH 41.4% C.58 

3.) Middle-Later First Millennium BC, . Assemblages = 20.0-70.0% 

DATA: see Table 8.8 

4.) Later First Millennium BC. = 0 .0-20.0% 

DATA: see Table 8.1 
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CHAPTER 9 AN INTERPRETATION M P CONCLUSIONS 

"Every type of exchange fulfils certain ends - tkey may 
be economic, arising from local variations in natural 
resources, or differences in specialized technique of 
various tribes, or they may be social, concerned with 
the maintenance of rank and position, or the closer 
binding together of associated groups". (Firth, 1959, 427) 

Section 9.1 - Salt Production and Distribution From Inland Brine Springs 

Two examples of the production and distribution of salt in ceramic 

containers have already been shown to be both similar and different to 

each other in many respects (Chapters 5 and 6). In both cases, local 

potting traditions were employed in the choice of clays and temper 

additives with the Droitwich examples bearing naturally-gritted clays 

and the Cheshire ones with large angular crushed,glacial drift erratics. 

Subsequently,the Droitwich production method was altered when in the 

middle-later iron age,organic material was utilized as an improvement 

on porosity and thermal shock resistence. This did not occur with the 

Cheshire salt vessel production until the Roman period. The technique 

was not applied to pottery production in either area, nor was it used 

in daub construction at contemporary occupation sites. The location 

of production in Cheshire has not been proven archaeologically for the 

prehistoric period, but Middlewich was a centre for salt production in 

the Roman period and Nantwich in the medieval to modern periods. Since 

the Middlewich Roman saltworking activity is so different in both the 

type of production ovens with fire bars, and vessels in the form of flat 

rectangular pans tempered with organic matter, it is possible that a 

prehistoric tradition was either not present at the Middlewich springs 

or that the Roman period occupants applied their own techniques in spite 

of previous methods. This contrasts with the Droitwich situation where 

late first and early second century AD. activity was very similar to 

that of the first century BC. saltworking methods. At Droitwich, the 

evidence for production favours a periodic industry during the iron age 

with little indication of resources protection or intensification until 

the Roman period when first a fort and then a villa complex were 

constructed. 

The production of salt at both sources seems to be restricted to 

specialist saltmakers alone since the vessel forms and fabrics are 
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uniform in each case. The impression is that only certain people 

have access to production, which is a pattern recognized 

ethnographically (Godelier, 1971). The possibility that salt 

production for exchange in this region may be another marginal industry, 

like specialist pottery production for exchange, presents itself. This 

aspect is supported by the absence of the salt production in the area 

before 600BC., but the use of pottery techniques in salt production 

T'iien i.t does occur, and the absence of defensive structures at the salt 

working sources in the iron age. There is no clear evidence that 

populations in northern temperate climates need additional salt for 

subsistence survival, since it can be found naturally in many foods 

such as meat and blood (Chapter 2). Instead, we may be seeing here 

an adoption of salt as part of the diet and for food processing 

[Cheese, butter, cooking, salting of meat, hide processing) (see 

Sherrett, 1981) or for ceremonial purposes (Godelier, 1971), but not 

as a subsistence survival necessity. 

In contrast to the paucity of evidence for production control at 

Droitwich, there is some indication that the distribution of salt from 

Droitwich was organized centrally. This relies on the very unusual 

distribution fall-off pattern for the Droitwich salt containers 

(Fig. 8.9b). One site dominates the pattern with over twice as much 

the amount of salt container material proportionately as any other site, 

no matter what the size or type of site being compared. There is no 

evidence for a typical down-the-line pattern of exchange away from that 

one site either. This unusual situation suggests that the site was a 

secondary centre away from the production source and may have functioned 

in a redistributive capacity for this one product solely, since only 

local pottery is found on that site (Groups A —79%, D-21% and possibly 

E pottery). At Droitwich, the main pottery type is Group A (80%) which 

is made near this secondary salt distribution centre. This suggests a 

relationship between these two sites that is not one of proximity as 

Fig. 9.1 demonstrates. There was obviously a link between these two 

sites and site size may be a clue - Midsummer Hill is the largest 

excavated hillfort within 50km. of Droitwich. 

How the salt containers were dispersed throughout the region and 

what unmodeled mechanism of exchange this pattern represents, however. 
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is uncertain. At this level of analysis and limited methodology, it 

is only possible to recognizc the difference between the pottery and 

salt distribution patterns, and the effect of a centralizing factor in 

the salt example only. Sites using this material during part of their 

occupation or late in the sequence, exhibit a dynamic time behavior 

pattern of accumulation, but the total area of Droitwich salt 

distribution does not expand later ia the sequence, as does that of 

the pottery Groups A and D. It is maintained at a constant for over 

four hundred years of production and distribution. What we may be 

seeing here is the evidence for a restricted resource, a mineral 

commodity with functional uses at the subsistence level, that is 

distributed equally by a secondary centre throughout an exchange 

network. This equality of distribution is indicated by the low ratio 

(Droitwich salt index) variability amongst the sites examined. It 

should also be noted that this commodity may be circulating within the 

same exchange sphere, but by a different mcchanism, as the Groups A, 

B^, and D pottery in this part of the region since one or the other 

pottery type is found with the salt containers at all but one site 

(Sudbrook). 

The production of salt from Droitwich brine springs consistently 

appears to have existed for exchange and use in a closed network. 

Although it wffi worthwhile to exploit the resource by the saltmakers and 

to control its distribution by at least one central agency, if not 

others, the exclusive use and defense of this particular resource 

appears to have outweighed the benefit gained from its control (Dyson-

Hudson and Smith, 1978). Other resources were obviously worth 

defending at that time, vrLtncss hillforts of all sizes in all parts of 

the region, but not the salt springs or the areas around them. But 

why the central control effect to the dispersal of this commodity if 

it is not a subsistence necessity? Dyson-Hudson and Smith have 

indicated that there are two types of defense: structural defense in 

the form of stockades and guards and social defense "through the fear 

of social disapproval and of divine intervention" (1978, 35). The 

latter may explain both the absence of defense structures at the source 

and the presence of a centralized control over the resource itself. 

Xn the collection of material from the Droitwich-Friar Street 
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excavation, there is one unusual aspect which cannot be ignored. 

Although the pottery collection consists mainly of Group A sherds, at 

least one sherd each of Groups B^, D, E, Glee Hills dolerite and 

oolitic limestone (Cotswold source) fabric pottery were also 

identified. The co-occurence of all these wares at one site is unique 

in the region. It may be stretching the evidence to suggest that 

—. I exchanges could also have taken place at the source site itself, but 
/ I -

I this may explain the very large quantities of broken vessels at the 

source site, if some salt was being removed by other means. 

The dispersal mechanisms which distributed salt made in central 

Cheshire, however, were much more similar to the patterns discussed 

for those down-the-line pottery distributions above, with at first a 

limited use zone in Cheshire and north Shropshire followed by an 

extended zone in a very open exchange network. The distribution of 

salt in this area is like the pottery distributions in the southern 

part of the region with the friction effect of distance as the main 

influence on that commodity at a site. This down-the-line mechanism 

could have been reciprocal exchange. To reiterate a previous discussion, 

pottery production in the norther part of the region ceases at the time 

when salt production and distribution are on the increase. Pottery 

procurement is evidenced by unusual distribution patterns with plateau 

and boundary shapes to the fall-off curves of the wares exchanged from 

the southern production areas. But the salt procurement is completely 

different. It is from the local source, not from the southern source. 

The implications of these differences are that salt is valued differently 

in this area from pottery and that its role is different from that of 

pottery since the mechanisms of dispersal produced very different 

patterns and, while both could have been produced in the northern region, 

only the salt was at this time. 

Not only are the extent, shape, symmetry and directedness different 

between the Droitwich and Cheshire salt distributions in the middle-late 

iron age, but so too are the pottery distributions. The only conclusions 

possible from these cross-cutting patterns of similarity and difference 

J i in distribution is that both the roles these artifacts play in each area 

and the mechanisms for their dispersal are different: southern area 

pottery and Cheshire salt distributions are similar to each other but 

different from the Droitwich salt and northern pottery distributions. 
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ITiese various types of artifact patterning may be an example of a mixed 

economy where rationing occurs "in which some measure of control is 

exercised over certain key transactions" O^ouglas, 1967, 126). 

Section 9.2 - The Production of Local arid Regional Pottery During the 
First Millennium BC. in Western Britain 

The evidence presented in previous chapters has shown that the 

production of pottery in western Britain, from the later bronze age 

through the iron age, developed gradually from a single, simple mode 

of production at the domestic or household level for localized 

consumption to a rather more diverse system incorporating both this 

former system and a more complex level with the greater production 

output of a standardized product for regional consumption. The 

potential in all areas of the region to produce pottery is amply 

indicated by the appearance of vessels, made from local clays and temper 

or inclusions available in each area, on archaeological sites in the 

early period. This observation provides the very important fact that 

based on the presence of suitable raw materials, the occupants in the 

region were capable of being self—sufficient in the production of 

pottery for local needs. The level of investigation utilized in this 

thesis has not attempted to determine whether this local production is 

household production for household consumption only or household 

industry for village/site consumption (Peacock, 1982, 13-25). There 

are as yet too few sites in any limited area to determine whether this 

local production is for intersettlement or only for intrasettlement 

consumption in the early phases of the period, but the evidence suggests 

the latter. 

Production techniques in the earlier phase are rudimentary in the 

spectrum of pottery manufacture with handmade coil-built pots, which are 

only smoothed and not burnished, probably fired in irregularly-controlled 

bonfires. When decorated, which is infrequent, these vessels bear only 

the potter's finger-tip or nail impressions, and not designs made by 

specially manufactured tools. The vessels are made in limited shapes 

and types: finer or coarser jars with restricted opening and finer or 

coarser bowls with unrestricted rims. The tempering or inclusions 

consists of large piece of crushed igneous and sedimentary rocks or 
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calcareous rocks such as oolitic or fossil shell limestone, and 

naturally sandy clays. 

This pattern is altered slightly by about 600-500BC. when the 

first evidence for the exchange of pottery occurs. Local production 

and use of pottery is still the dominant system but some examples of 

pottery not produced in the region have been recognized. These are 

fine ware, decorated bowls and jars bearing considerable additional 

surface treatment than the local wares, including burnishing, 

haematite-coating, or white inlay. These vessels constitute a very 

small proportion of any collection and their use in this area as 

long-distance trade items is brief during the early iron age. There 

are so few sites with this material in the collections that any 

correlation analysis of fine, extra-regional vessels at specific types 

of sites cannot be assessed. A detailed discussion about long-distance 

exchange networks is not attempted here due to lack of information 

about the sources of these wares. 

From the fifth to fourth centuries BC. onwards, several changes 

in production and distribution were in action. Two areas began to 

produce potteryusually bearing standard and distinctive designs,.for 

more than simply localized use. In Herefordshire and west 

Worcestershire, the local pottery production becomes three of these 

specialized, distributed wares of the region. This trend was an 

evolutionary or expanding system with a gradual growth in the adoption 

of the wares through the fifth to third centuries BC. In the Cotswold 

and Shropshire areas, local pottery production seems to have continued 

uninterrupted by the gradual appearance and eventual common use of these 

regional wares. But in Gwent and Powys, by the third century BC. local 

pottery production was discontinued and replaced by the use of only 

these distributed wares. The development of this extended production 

system may be interpreted as an example of household industry production 

at least (Peacock, 1982, 17-25). 

Section 9.3 - The Distribution of Regional Pottery From the Fifth to 

First Centuries BG. 

Production for Use Versus Production for Exchange 

The gradual change in the production of pottery for local use only 
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to one of pottery production for exchange to a wider area has been 

demonstrated in several cases. During the middle-later bronze age in 

south Shropshire, the production of vessels, eventually used as 

funeral urns, was localized. The type of temper, dolerite from the 

Clee Hills, was not found in any vessels at other broadly contemporary 

sites such as the Breiddin hillfort where local Breiddin dolerite was 

employed as pottery temper. By the middle of the first millennium, 

however, Clee Hills dolerite fabric pottery is found on sites from 35 

to 55km. south and north respectively from the source. Similarly, 

Group A Malvemian rock fabric pottery was commonly found in deposits 

at Midsummer Hill hillfort, which is near the source of that ware, by 

the fifth-fourth century EC. and became relatively common at sites 

further away by the third century BC. During the late fifth-early 

fourth centuries BC., Group D vesicular mudstone pottery was used at 

sites located up to 35 km. from the source area where it first occured 

in the early fifth century BC. 

Sahlins discusses the distinction between production for use value 

and production for exchange value as one of "contrasting intensities 

of production" (1972, 84). Production for use in not pushed constantly 

to capacity but responds to immediate needs, and "is discontinuous and 

irregular and on the whole sparing of labour-power" (Sahlins, 1972, 

84). However, production organized with the aim of exchange, is very 

different. While the former system has limited objectives of 

reproduction or replacement, the latter is theoretically unlimited, 

if consumers in the exchange system are in need. It is in fact the 

consumers who define the production since without their active 

participation in the network of production and exchange, there would 

be no need of any "production for exchange". 

There is one explanation which may help to understand this 

development of pottery production for exchange during the middle iron 

age. This change in production level occurs in those areas which are 

slightly marginal agriculturally to those areas where the vessels are 

being utilized (ie. the suppliers were located in areas marginal to 

the consumers): the Malvern Hills, the Woolhope Hills and the Clee 

Hills. The potters would have been able to use their products as 

access into a larger exchange network. This has been used as an 
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explanation for several cases, both: ethnographically (Sahlins, 1972, 

231-51 and archaeologically (Peacock^ 1982, 75-39). Such_an 

interpretation is a useful explanation for understanding toe 

distribution of pottery into a limited area of more productive land 

around the source la each marginal area, but r find it difficult to use 

it as an explanation for why the vessels are also found in equally less 

productive zones, such as in the Black Mountains (Groups A and D pottery 

at Twyn-y—Gaer), the Breiddin Hills (Groups A and D), the Brenig valley 

in the northern Welsh mountains (Groups C and D pottery at Brenig 48), 

and the Cotswold hills (Groups A, B , and E at several sites). It is 

necessary to examine the patterns of distribution in order to understand 

why this production system developed and what role the pottery performed 

in it. 

Factors Affecting the Fall-Off Data 

Regression analysis of the fall-off data for each of the four 

quantifiable pottery types revealed differences between the various 

commodities. The fall-off for Group A pottery is of two types: a 

typical distance-decay pattern with a moderate slope for those sites 

south of the source area and one which is an unusual plateau pattern 

for late and northern sites (Fig. 8.1b and c). The former would be the 

expected pattern for a moderately valued, artifact moving through space 

by reciprocal exchange in which a received amount if divided into that 

proportion which is retained and that which is passed along in the 

network (Renfrew, 1975). Alternative sources affect the proportion of 

Ckoup A pottery when it enters the distribution sphere of Group B 

pottery distribution, during the latter's major production phase. The 

entire distributional fall-off pattern for Group B pottery compares in 

overall distance and intensity with that of this Group A southern 

network pattern (Fig. 8.2a). Their slope gradients are also comparable 

(Group A - southern = -0.05; Group B = -0.04) which suggests that they 

were likely to be of similar value in the exchange system (Hodder, 1974a 

and b; Hodder and Orton, 1976, 110-113). 

Group B^ pottery has a more limited distribution than all of either 

the Group A or the Group D pottery. It does not always reach sites 

nearer to its source than to other pottery production sources. This 

suggests that production capacity for Group B^ pottery was more limited 

at times, or that it was more irregular in output through the period. 
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The Clee Hills pottery distribution is similar in nature to these 

fall-off patterns but the distance of distribution and intensity or 

magnitude (F. Plog, 1977) are less (Fig. 8.4a). (Previous assessment 

of this fall-off is incorrect - Morris, 1981b, 69-70.) Also the slope 

gradient for this usually undecorated pottery is steeper (-0.13) which 

implies that this artifact was of less value in the exchange system than 

either Group A or Group B pottery. Since all of the vessels in these 

three groups are of relatively similar size, shape and weight, I would 

interpret that it is the quality of firing control and decoration which 

are likely to have placed a greater value on the Groups A and pottery 

than on the Clee Hills ware. (Both Clee Hills dolerite and Group A 

Malvernian rock are igneous tempering, so a functional explanation such 

as different thermal shock resistence cannot explain the fall-off 

differences.) 

These three pottery slope gradients can be compared with other 

artifact slopes already calculated (Hodder, 1974a). The Clee Hills 

pottery slope is similar to those at Cirencester tiles and Savernake 

pottery (Fig. 9.4; Table 9.1). The slopes for the Group A southern 

network pottery and the Group pottery are very similar to that of 

the Dubunnic coins from Bagendon (-0.06) and their intercepts are 

similar. This is particularly interesting since the time scales for 

these pottery and coin distributions are different, but overlapping, and 

so are their distribution locations (see Figs. 4.15 and 4.17; Fig. 9.2). 

The fall-off curves for the Group D vesicular mudstone pottery are 

highly irregular (Fig. 8.3a). There is a plateau effect for the 

Northern and later group of six sites (to be discussed in detail below), 

but the core and immediate area sites near the source with middle-later 

phase occupation do not follow any particular pattern. This may be 

due to the presence nf two alternative pottery sources (Groups A and B̂ )̂ 

with similarly decorated pottery. 

In complete contrast to the down-the-line exchange patterns are the 

patterns which result from those sites which were occupied later in the 

iron age sequence, were only occupied periodically, or which are located 

in the more northern or peripheral parts of the region. The patterns 

found for both the Group A (Northern network) and the Group D (Northern 

network) distribution fall-off curves are different in shape to those 

discussed above in at least two ways: 1.) the overall proportion of 

each artifact type is significantly greater; and 2.) the fall-off 
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pattern is not one of simple distance-decay or down-the-line model as 

predicted (Fig. 9.31. As discussed previously, this greater overall 

proportion is likely to be the result of increased production and use 

of an adopted innovation, or dynamic time behavior (Ammerman, et al, 

1978; Ammerman, 1979, 101). But why isn't there simply a higher level 

of intercept (greater overall proportion) with a down-the-line pattern, 

as shown previously. On the assumption that there is a uniformity of 

deposition and an absence of special transportation facilities (rivers 

and seas) into all the particular areas (Fulford and Kodder, 1974; 

Ammerman, 1979), then alternative explanations for the pattern variation, 

not predicted in the models (Chapter 7), are necessary. The slope 

gradient for river transportation of Oxford Roman period pottery is very 

similar to these plateau slopes (Fulford and Hodder, 1974) and the 

River Severn may have had some effect on two of the site collections in 

these iron age pottery distributions (the Breiddin and the Berth), but 

the remaining sites are located far from suitable connecting river 

transport. 

One factor could be the limited or irregular nature of production 

from the Group B^ source which resulted in the absence of that pottery 

type at two sites (Twyn—y-Gaer and Credenhill) which are close to the 

Group B^ source. This may have created a vacuum in the pottery 

distribution networks which created an inroad for these other wares. 

Another factor which can cause variation in the structure of artifact 

distributions and was not included in the models is called group identity 

behavior. This is a social factor which has been shown by Hodder to 

strongly affect the patterning of some but not all artifacts (Hodder, 

1977d, 1978, 1980, and 1982). He describes these curves as having 

distinct plateaus and kinks of boundedness because "where social or 

political boundaries occur in an exchange system, items may be held 

within the boundaries forming frequency plateaus with sharp edges or 

kinks" (Hodder, 1980, 152). Examples of this effect have been shown 

archaeologically with pottery (Rands and Bishop, 1980) and iron age 

coin distributions (Hodder, 1979), as well as ethnographically (Hodder, 

1977d , 1978, 1979;1982; and McBryde, 1978). Certain artifacts can be 

used by groups as a medium for the communication of information about 

membership in a group (Hodder, 1977d , 239; Wobst, 1977). This 

positive material expression of group membership or identification on 
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an intersettlement or regional scale can be a representation of 

alliance networks, interaction spheres, or group identity (Hodder, 

1982). The presence of these artifacts in this particular pattern 

formation can be interpreted as an expression of the growth and change 

in both the structure of exchange and social relationships, to different 

degrees. It may be possible to see the expansion of a social network 

or an alliance at least through the patterning of these particular 

vessels (Groups A and D northern network pottery). It may also be 

very significant that this major expansion and distinctive boundary 

effect is to the northern and western peripheries, as opposed to the 

southern and eastern sides of the region where only very moderate 

expansion and no boundary effect is apparent. 

There is one significant detail about these pottery distribution 

curves which is lacking. There is no evidence that sites with high 

rank or size in any way affect the amount of a pottery fabric in an 

assemblage. At the present level of investigation, the information 

available implies that the sites nearest the source area have a major 

proportion of that artifact in their collections. It will only be 

possible to positively demonstrate that any site (say Midsummer Hill 

for Group A pottery or Sutton Walls for Group pottery) controlled 

the distribution of a pottery group if sites closer to the sources are 

excavated. Similarly a more elaborate quantitative analysis 

(multivariate) may be able to indicate a relationship between the 

combination of both site rank and distance from the source affecting 

the quantity of pottery at that site (multiple regression; Blalock, 

1972). 

It is very interesting to note that the slopes for the Northern 

networks of both Groups A and D are -0.004, which is very similar to 

the plateau slope of Neolithic Group I axes (-0.002) (Hodder, 1974a). 

There may prove to be a similarity between both the social value 

of these artifacts as indicators of group identity or social 

interaction and their methods of dispersal, but the extent of their 

distributions is very different. This latter suggests that the 

role of the pottery types ia intraregional identity but that for the 

axes is a much, wider area of social contacts and may be part of 

ceremonial activities since their fall-off intercepts and maximum 
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distribution are so different (Fig. 9.4"i. 

To summarize this section on the pottery distribution patterns, 

it is very apparent that different factors have affected predicted 

artifact dispersal including distance from source of production, 

geographical impediments and easements (mountains versus rivers and 

roads), alternative production zones (Ericson, 1977, 113), dynamic time 

behavior, changing alliance networks, the value of artifacts within the 

exchange system, and different expressions of social behaviour (group 

identity behaviour and ceremonial exchanges). Going back to the 

development of pottery production for exchange, it is now possible to 

view this change as a product not only of economic practicality for the 

marginal farmer-potters, but also as a social marker of identity and 

alliance networks for the users particularly at the edges of this 

regional interaction sphere. The use of these products based on their 

desirability as visible identity markers is a possible explanation for 

the significant growth of the production systems. There is a clear 

case here that it is not an example of the absence of raw materials or 

knowledge about production techniques which stimulates trading and 

increases production. It also seems that pottery produced for regional 

distribution changed in role intensity through time in different areas. 

Later in the production phase, these wares were used differently in the 

expanded zone of distribution to the north but maintained their same 

value in the restricted zone region to the south throughout their 

production spans. The role as alliance markers may well have been the 

same in both zones, but the intensity of that role and so its value 

appears much greater in the north. This may be an example of the 

development of stronger social networks (Plog, 1980, 134). 

Section 9.4 - Decorated Versus Uiidecbrated Pottery; The Evidence for 

Ranking? 

An unusual contrast in the analysis of the pottery which may be 

significant is that between the fall—off in proportions of different 

pottery fabrics and the quantity of decorated pottery at each site. It 

was demonstrated earlier in this text (Section 8.6) that site rank or 

site type had rto effect on the proportion of any particular fabric type 

at a site. However, the opposite is true of the proportion of 

decorated vessels at a site. This aspect was very strongly correlated 
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Fig. 9.4 -Regression Gradients 

(after Table 9.1 and 
Hodder, 1974b,Fig.19) 

a.) Glee Hills Pottery (1) 

Savemake Roman pottery (2) 

Malvernian Romano-British coarse pottery (3) 

Cirencester Roman roofing tiles (4) 

b.) Dobunnic Late Iron Age coins (5) 

Group A pottery - Southern network (6) 

Group pottery (7) 

Stony VGP salt containers - 90km. (8) 

Stony VGP salt containers - 135km. (9) 

c.) Group D pottery - Northern network (10) 

Neolithic Group I axes (11) 

Group A pottery - Northern network (12) 
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to site type — large hillforts have proportionately more decorated 

vessels than all other types of sites including small hillforts. The 

pottery in question can be produced locally and non—locally to the site 

or only non-locally. This is not significant to the pattern in any 

way. What is evident here is the first clear indication of 

differential access to a commodity by type of site. 

One reason why the proportion of decorated pottery is much greater 

at larger hillfort sites in the site hierarchy, in all parts of the 

region, may be due to the amount of labour investment which decorated 

pottery exhibits. Feinman, Upham, and Lightfoot (1981) devised a 

"production step measure" to indicate the relative amount of labour in 

the manufacture of different types of pottery. They based this index 

on the premise, used in mortuary studies, that items which are 

status-related tend to have a higher input of energy for production 

than non-status related artifacts. This method can be adapted from 

the complex number of steps it takes to produce the polychrome pottery 

found on sites in the American Southwest to the iron age in Britain by 

reducing the index to a simple two-level standard of decorated or 

undecorated vessels. The pattern produced from this classification 

scheme suggests that pottery may be seen, throughout the region this 

time, as a reflection of site status within the settlement hierarchy. 

The data shows that all types of pottery may be used to display such 

differentiation, not simply the regional wares. These decorated 

vessels can carry information about status through style due to their 

high degree of visibility (Plog, 1980, 137). Braun (1977, 118) argues 

that "the decoration of domestic products, dress, and surroundings is 

a form of social display or advertising behavior, encoding information 

not only about the identity of the maker or user, but also potentially 

about his social group membership, status, wealth, religious beliefs 

and political ideology". The local pottery production copied the same 

types of decoration, vessel form, and location of decoration as found 

on the regional wares. This consistency of stylistic similarity 

across an area, coupled with the restricted access to the items 

displaying those styles strongly suggests that these decorated items of 

material culture with relatively greater labour investment are indicative 

of social differentiation. Such "̂̂ ranked spheres of exchange" have 

been noted ethnographically (Douglas and Isherwood, 1979; McCormack, 
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19811 and used to interpret the assemblage variation in the late 

Neolithic (Bradley, 1982}. 

An excellent ethnographic example of this combination of labour 

investment, visibility, information through style, and value of 

artifact was described by Firth in his discussion of the exchange of 

gifts amongst the New Zealand Maori in historical writings (1959, 404). 

Calabashes of preserved birds, in particular a type of parrot (kaka), 

were considered a great delicacy and used as a form of gift exchange 

by Inland people with tribes in the coastal regions who gave dried fish 

in return. These calabashes were tied round by leaves and placed on 

three legs and then mounted with a woven crown made from the preserved 

birds' feathers. These "decorative vessels were always made for 

presentation" (Firth, 1959, 404). 

To return to iron age pottery, it is possible to see the pottery 

functioning at three different levels within the region during the 

middle-later iron age: as an Indicator of social differentiation, as 

an indicator of social group affiliation, and as an item used in a 

balanced reciprocal exchange network. The occupants in the region 

were all using stamped-and-linear-tooled wares, of different kinds and 

in different amounts, depending upon their location in the region in 

relation to the pottery sources and to their own status by site. 

Is there some significance first in the increased use of decorated 

pottery through the first millennium BC. in Britain as a whole, and then 

in the development of distinctive "style zones" (Cunliffe, 1974; Hodder, 

1977b) from the middle iron age up to the appearance of wheelthrown 

wares? Information exchange theory can examine this data and help to 

explain both of these variations. This theory, developed by Wobst 

(1977) for hunter-gatherer studies and ̂ plied to ceramics by Plog (1980), 

states that "the utility of stylistic messages decreases with decreasing 

social distance between the sender and receiver, in as much as there 

, ^ / would be fewer messages that could not be transmitted more cheaply using 

another mode of communication ... and that the quantity of stylistic 

behavior will increase as the size of the social network in which an 

individual participates increases^ (Plog, 1980, 118-119). This social 

network- is the number of socially—distant persons with whom an 

individual comes into frequent contact. Therefore, if population 

density Increases in an area, say due to a change to sedentary life or 
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population increase, then style zones are likely to reduce in spatial 

area and increase in quantity if alternative organizational changes do 

not occur. These patterns of a reduction in style zone area and an 

y' increase in the use of style both in quantity and differentially 

happens in Britain in the iron age, and particularly in this study 

region. 

Across Britain early in the first millennium BC., the style of 

pottery is one of finger-tipping on the jar shoulder area or the rims 

of vessels, when it occurs. By the middle of the millennium, in 

western Britain this is quickly replaced by a style type - stamped and 

tooled motifs - which is very distinctive to that area alone. This 

pattern of smaller style zones emerges elsewhere in Britain by C.300BC. 

At the same time as the appearance of these reduced style zone areas, 

the proportional frequency of decorated wares at sites increases overall 

types of sites up .to about 50BC. and later. Then the zones once again 

increase and the frequency of decorated pottery vessels decreases 

(Table 8.10). This pattern suggests that during the first millennium 

BC., there is a change in information exchange behaviour amongst the 

non-centralized groups from one of small social networks of low 

^ population density over large areas to one of larger social networks of 

higher population density in smaller areas. This is followed by a 
:c 

y 
change in social and political organization in the later pre-Roman iron 

age as evidenced by a change in agricultural organization, the 

appearance of oppida, the use of bronze coinage, and changes in ceramic 

technology and burial customs. 

Section 9.5 - The Socio-Economic Importance of Exchange 

Before any final conclusions are attempted, there is an aspect 

which needs further elaboration. That is the problem of why exchange 

occurs and what fosters its development. There has already been a 

brief discussion about the difference between production for use and 

production for exchange. And non-local pottery has been shown to be 

used in areas where pottery could have been produced. Why exchange 

pots, of all things? 

This problem has often been a puzzle but it has been shown that 

these very visible artifacts can be used as stylistic markers of group 
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I \~!r' Ldan.ti.ty and as me-dxa for otiiar information exchanges. One more 

possibility needs consideration here, as an avenue for future research, 

"that prehistorically pottery could have Been an item that was 

exchanged for the purpose of aiding the distribution of essential 

utilitarian goods'* since ""the movement of non-utilitarian items possibly 

could function to regulate exchange systesm" (Plog, 1980, 20-21). This 

suggestion is based on the work of Rappaport (1968, 105-9) who hypothesized 

that in a linear exchange system, it is necessary for a mediating 

phenomenon to stimulate the continuous flow in the production of 

subsistence items along the system. Inequalities can occur in the 

production of an item if the producers have made enough for their own 

consumption (ie. are self—sufficient). But if another group also needs 

^ the item, one which they cannot produce themselves, then there must be 

something to stimulate a continuous production of that item. One 

stimulator could be a centralized power which made the producers 

maintain or streamline their production and controlled the means of 

production (Gamble, 1979, 1981, 1982). Rappaport, however, suggests 

^ that such a stimulator could be provided in the form of non—utilitarian 

^ goods in the exchange system such as feathers for ceremonial use or 

V non—utilitarian commodities for a bride—price fee, particularly if the 

goods were perishable and needed frequent replacement (1968, 108). 

Therefore, the production of utilitarian items would be artificially 

•"J stimulated by those producers' need for these desirable, but strictly 

unnecessary, perishable goods. The producers of perishable goods would 

then have the subsistence items they need for survival. They could 

also exchange part of these utilitarian items and some of their own 

products for other artifacts in the exchange netowrk further down-the-

line. This whole procedure has been examined by the development of a 

linear exchange system simulation model, and Rappaport's hypothesis was 

shown to be possible (Wright and Zeder, 1977). 

Plog applied this information to his data on ceramics and suggested 

that pottery could be Interpreted in some cases, such as those presented 

in this thesis, as being non-utilitarian items "exchanged for the purpose 

of aiding the distribution of essential utilitarian goods" (1980, 21). 

He gives several examples which ethnographlcally support Rappaport's 

theory that exchange "ma.y be the result of artificial differences in 

the production of craft goods that cannot be explained in terms of the 

\ 
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distribution of resources in the environment" but are "culturally 

imposed rather than determined by the physical environment" (Plog, 1980, 

21]. These Include Chagnon's evidence that certain Yanomamo groups in 

the Brazilian Amazon purposefully "lost" the knowledge of pottery-making 

in order to stimulate trade with neighboring allies who produced pottery 

C1968, 100-1), Ford's analysis of Hopi-Tewa intertribal exchange (1972), 

and the work by Specht (1974). Firth's data on the Maori (1959) can 

also be included in these examples. For the prehistoric lowland Maya 

groups, Voorhies (1973) has proposed that the absence of a state 

political organization may be a result of this type of artificial 

scarcity. 

"... lowland populations, each with potentially equal 
access to all local resources, created scarcity 
artificially in order to enter into trade relations 
with coequal populations. Thus, a specific group, 
through a process of selective specialization, would 
lose its tradition of production of some lowland 
resource, thus requiring the item's importation from 
a neighboring group. The development of trading 
partners for a variety of lowland resources over the 
satire area would produce a network of economically— 

^'^terrelated populations which would be linked together 
on an indirect basis, but would not be under one 
encompassing centralized economic system" (Voorhies, 1973, 487). 

The occurance of non-utilitarian artifacts in archaeological 

contexts is frequent. Their appearance as members of the same exchange 

system as utilitarian objects has beennoted by Pires—Ferreira and 

Flannery (1976) who propose that "in the case of Formative Mesoamerica, 

such items as Pacific Coast pearl oyster shell, macaw plumes and lumps 

of magnetite ore (for mirror—making) moved north from Oaxaca through 

the Valleys of Nochixtlan and Morelos along the same chain-like route 

through which Barrance de los Estetes obsidian blades moved south to 

Oaxaca" (1976, 290). Most of these writers realized that "exchange 

systems are important in adapting to a group's social environment as 

well as to its physical environment" (Plog, 1980, 21), an aspect which 

rs very much in the same vein as that admonished by information exchange 

theory. Thus it is worth, considering the use of ceramics in western 

Britain as potential non—utilitarian articulators which stimulate an 

exchange system of utilitarian Items as systemic regulators (Pires— 

Ferreira and Flannery, 1976, 290). A parallel situation, on a grander 
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scale of long-distance trade, m y have existed in Africa during the 

iron age (Pagan, 1970), and has been suggested for both bronze age 

Britain CBradley, 1981) and Hallstatt Europe (Frankenstein and Rowlands, 

1978). 

Although the emphasis in Chapter 7 stressed the need to consider 

the economy as an embedded part of prehistoric social behaviour, and 

not as a separate sub-system, it is easy to lose sight of the economic 

importance of exchange when discussing its social ramifications. By 

emphasizing alliance networks, or mating networks, the subsistence 

element of exchange systems has not been discussed. These same networks, 

however, provide security during times of food scarcity. Even though 

it is not yet possible to demonstrate that it is "the inherent uncertainty 

surrounding human food procuring activities and the resulting strategies 

employed by societies for coping with periodic scarcity" (O'Shea, 1981, 

167) which are the main impetus for the appearance of regional exchange 

networks in western Britain during the iron age, the likelihood must be 

considered. Is it possible to see exchange at the regional level as 

a basis for the indirect storage of food surplus? Are the exchange 

networks which we can see in the archaeological record, in terms of 

durable craft items distributed at a regional level, the surviving 

reliques of a system kept open in alliance to cope with the real but 

only periodic need for food? The working of regional exchange systems 

nust be examined not purely for the circulation of basic mineral 

commodities such as salt and iron which we can now compare and measure, 

but also for the mobilization of food in times of scarcity. This 

phenomenon "is a regular feature of semi- and fully-sedentary 

adaptations" (O'Shea, 1981, 168). 

The study of storage facilities has long been part of iron age 

research (Bersu, 1940; Ellison and Drewett, 1971; Reynolds, 1974). 

Direct storage in the form of food transformations by salting, drying, 

caching , freezing, smoking or seed processing are common forms of 

adaptation to the lessening of household or community vulnerability to 

unexpected, or periodic, food scarcity (O'Shea, 1981, 169). However, 

there is another type of storage which is described in detail by O'Shea, 

called indirect storage and consists of converting crop surplus (not 

immediately consumed after harvest) into animals for delayed consumption, 

food mobility, and predictable reproduction, and into social storage 
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for a soclally-adaptive response to future scarcity based on a system 

of "delayed reciprocity". You exchange your surplus food and durables 

now, by prestation, to relatives and allies in the exchange network, in 

order to insure the ability to call upon those delayed resources in 

time of need. 

Although it is very apparent ethnographically and frequently 

assumed archaeologically that "direct storage is the principle means of 

providing food during these seasons when fresh crops are not available 

for consumption" CO'Shea, 1981, 171) particularly in northern latitudes, 

it is through indirect storage that long-term survival can be guaranteed. 

Localized disasters are still very much a part of the agricultural 

system today, from floods and draughts, frosts and pests, and must have 

been even more critical in prehistoric Britain where crop spoilage from 

raiding was not unexpected. 

O'Shea (1981, 175) describes just such an example from the Great 

Plains of North America. Agricultural village subsistence was based 

on a mixed strategy of horticulture and hunting (bison). They 

utilized a small, dispersed field system which was sufficient to cope 

against freak weather, insects, and raiders through a highly developed 

storage technology similar to that utilized in iron age Britain - deep 

bell-shaped cache pits. This adaptation proved sufficient to protect 

the individual communities against localized shortages but was very 

inadequate in the face of large scale disturbances such as rainfall 

(too much or too little) and widespread frosts. A regional exchange 

leveled out the shortage through the continual circulation of both 

foodstuffs and animal hide craft goods. This exchange occurred at all 

times with an emphasis on durables in the good years and food in the 

bad years. The good year trading reinforced trade relationships between 

communities, so they could be called upon in times of need (0'Shea, 

1981, 175), a pattern already discussed above with regard to the continual 

nravement of mineral raw materials between groups based on the production 

and consumption of non—subsistence, but highly desirable, goods. 

Therefore, the structure of regional exchange systems can be seen 

as a defense against these "interannual fluctuations", or periodic 

scarcity, since it is this minimal level "and not the average 

availability, which sets the limits for human subsistence activity" 
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Co'Shea, 1981, 179). Sedentary societies do not have the adaptive 

strategy of mobility which could have helped them to cope with 

scarcities. Only a regional resource system based on alliance networks 

and exchange can do that in the absence of a state organization. It 

is 1.) this withdrawal of the ability to move onto better soils or new 

territory, 2.) the appearance first of increased numbers of defended 

hilltop settlements and then a reduction to a few developed defensive 

structures (Cunliffe, 1974, 1978), coupled with 3.) the widespread 

production and use of salt for direct storage, and storage pits or 

above ground facilities and finally 4.) the occurance of regionally 

specific ceramic designs and exchange networks which indicate that a 

new system of cultural adaptation due to socio-economic pressures had 

occurred in the first millennium BC. The exchange of craft products 

and raw materials are easily identified at a regional level but the 

underlying impetus for this system is just as likely to be an iron age 

insurance policy to guarantee food for subsistence during times of 

scarcity, based on delayed reciprocity through prestation and feasting 

among networks of alliances and affines. 

Section 9.6 - Summation and Future Work 

The data and analyses presented in this thesis support the 

hypothesis that different modes of exchange would be occuring in western 

Britain during the first millennium BC. The various mechanisms outlined 

in Section 7.3 could be used to explain the types of artifact patterning 

revealed in the analysis. What has been clearly demonstrated is that 

artifacts can perform many roles in a society, and that the mechanisms 

which distribute these artifacts from their sources of production can 

be equally varied. Numerous factors have been shown to affect this 

patterning by exchange transactions, such as alternative pottery sources. 

We have seen that there is an element of the controlled exchange of 

artifact dispersal with the distributions of Droitwich salt and decorated 

pottery, but even these patterns are different from each other. The 

latter can. he expressed as determined by site type-size, but the former 

by a form of secondary centre "pooling" prior to dispersal. This 

pooling effect has been noted in the distribution of obsidian prismatic 

blades in Formative Mesoamerica (Pires—Ferreira and Flannery, 1976, 

325). A form of site type ranking lias been demonstrated as affecting 
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the distribution of obsidian in, the Mayan Classic period (Sidrys, 

1977), the distribution of Hohokaia shell in the American Southwest 

from AD. 750-1150 (McGuire and Domum, 1980), and magnetite mirrors in 

Formative Mesoamerica (Pires-Ferreira and Flannery, 1976, 325). 

In contrast, there are several types of artifacts which are 

distributed by what are less hierarchically controlled mechanisms 

including all types of pottery in the study region and salt produced 

in Cheshire, The patterns of distance-decay suggest more simple 

down-the-line exchange transactions by balanced reciprocity. This is 

a very common pattern noted in several archaeological studies such as 

obsidian raw material (not prismatic blades) in early Formative 

Mesoamerica (Pires-Ferreira, 1976, 292-311) and Kayenta pottery in 

Arizona (McGuire and Downum, 1980). Therefore, at the present time, 

there is no evidence to support a proposition that the production of 

pottery or salt is controlled by major centres, but it does appear that 

the distribution of some salt may be controlled by a redistributive 

share-out from a central place. 

The absence of the control of the means of production by a special 

class of sites such as the large hillforts is also indicated in the 

proliferation of bronze-working evidence at all classes of sites in this 

region during the middle-later iron age phase (Table 9.2). This 

bronze-working is likely to have manufactured personal ornaments or 

horsegear for display, and not weapons or tools which were usually made 

from iron. The distribution of bronze artifact style zones, like 

decorated pottery, may prove to be correlated to particular site classes 

or intraregional zones. This is a topic worth future exploration as 

has been initially examined by Cunliffe (1974), Hodder (1977b), and 

Ellison (1981) for pottery. Similarly, we may find that it is the role 

of ironJ in the form of weapons and tools or in the form of bars, which 

demonstrates a clear control of procurement, production, and distribution. 

There is a very brief but interesting account of a tribe in present day 

Zimbabwe who traded extensively with other tribes up to 300 miles away 

for about 30 different items. The origin of this entrepreneurial 

system may have been their monopoly in the production of salt? 

coupled with an absence of iron in their area (Miracle, 1959). 

A methodology needs to be developed to assess the value of iron and its 
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importance in the exchange network of the Severn Bason region. We 

need more information from sites in the areas of known pottery 

production (the Foolhope hillforts) and iron ore sources (the Forest of 

Dean and Ross-on-Wye. hillforts). 

In summary then, the evidence from ceramic artifacts alone 

indicates that both exchange of various kinds on a local and regional 

level, as well as some forms of redistribution and restricted access 

to products,characterize the second half of the first millennium BC, 

None of the data examined would favor supporting an interpretation of 

strong centralizing forces based at large hillforts in the region. 

But neither is there the complete absence of any centralizing controls. 

The results favor a combined interpretation, based on the models 

proposed by Collis (1971) for late iron age coinage production, of the 

decentralized production and the uncontrolled distribution of pottery 

(coarse and finer wares), Cheshire salt, and bronze-working, with the 

centralized and controlled distribution of Droitwich salt. The 

development of a pottery and salt exchange system from about 500BC. 

onwards, and with this the appearance of a distinctive regional ceramic 

style, favors the interpretation that the structure of exchange 

processes and the values of artifacts have changed. If these changes 

can be shown to be contemporary, for example, with changes in other 

artifacts*, with changes in the activities of storage protection 

facilities; with an increase in site density; or with the emergence of 

one hillfort as a central place for the focus of production and dispersal 

of goods of all types, as the storage centre for a variety of mobilized 

goods from the surrounding area, or as a consumer centre providing public 

services (a ceremonial centre) as at Tikal in Guatemala (Fry, 1980), 

then we will be able to discuss the evolution of cultural development 

in the first millennium BC. in western Britain. When we understand 

why these changes take place, and how material culture is used in these 

changes, then we may be on the way towards true explanation, and not 

simply judgemental inference (Binford, 1982). 

The next steps of quantitative research in this topic should be 

conducted at three levels of investigation to explore the presence, 

extent, and modes of exchange networks: intrasettlement, 

intersettlement (intraregional), and interregional (DeGarmo, 1977; 
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Haggett, 1965; Zrwin-Wtl 1 iams, 1977; a,ad F. Plog, 1977). Thi,s, should 

include considerable ethnographic and ethnoarchaeological work, to 

improve methodology since all TO really have at the momeat are artifacts 

in space. The wedding of these patterns to social systems and to the 

explanation of culture change is still a long way off. 

This final chapter Began with a quote from Firth and it is 

appropriate to end with one as well -

"Exchange, as it occurs in any primitive community, 
represents not simply an aggregation of spasmodic 
acts, but a coherent system, an institution 
conducted according to traditional procedure and 
socially approved rules. Even the most spontaneous 
individual transactions take place within a definite 
scheme of regulation. This implies, too a certain 
correlation with the social structure of the 
community. The actual form of the exchange is thus 
dictated by a complex set of considerations." 

(Firth, 1959, 428) 
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TABLE 9.1 - SLOPE, COMPARISONS 

ARTIFACT TYPE SLOPE 

Clee Hills Pottery 

Save make Roman Pottery 

Cirencester Roofing Tiles 

-0.13 

-0.13 

-0.10 

Dobunnic Late Iron Age Coins 

Group A Malvemian Pottery - Southern Network 

Group Paleozoic Limestone Pottery 

Stony VCP Salt Containers - up to 90km. 

from source 

Neolithic Gabbroic Pottery 

Stony VCP Salt Containers - up to 135km. 
from source 

Neolithic Group VI axes 

- 0 . 0 6 

-0.05 

-0.04 

-0.04 

-0.03 

-0.02 

-0.02 

Group D Vesicular Mudstone Pottery - -0.002 

Northern Network 

Neolithic Group I axes -0.002 

Group A Malvernian Pottery - Northern Network +0.001 
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TABLE 9.2 - SITES IN REGION WITH EVIDENCE FOR BRONZE-WORKING 

Earlier Sites (Later Bronze Age-Earlier Iron Age) 

NAME EVIDENCE SITE TYPE 

Breiddin crucibles and moulds LH 

Beeston Castle crucibles and moulds hilltop 
occupation 

Old Oswestry crucible LH 

Middle-Later Sites (Middle Iron Age through Later Iron Age) 

NAME EVIDENCE SITE TYPE 

The Berth crucible LH 

Bredon Hill slag LH 

Breiddin crucibles and moulds LH 

Midsummer Hill slag LH 

Croft Ambrey slag LH 

Sutton Walls crucibles LH 

Uley Bury crucible LH 

Danes Camp-Conderton crucible SH 

Twyn-y-Gaer crucibles SH 

Pen Dinas-Llanaber crucible SH 

Llanmelin crucible SH 

Beckford I crucibles and moulds NH 
Kenchester Enclosure crucible NH 

Salmonsbury crucibles NH 

Ireley Farm-Hailes crucible LNH 

c.) TWO AREAS IN DETAIL 

Cotswold Zone 

SITE TYPE BWME EVIDENCE 

LH Bredon Hill slag 
SH Danes Camp-Conderton crucible 

NH Beckford I crucibles and moulds 

NH Ireley Farm-Hailes crucible 

Western Zone 

SITE TYPE NAME EVIDENCE 

LH Sutton Walls crucibles 

SH Twyn-y-Gaer crucibles 

NH Kenchester Enclosure crucible 



)82 

BIBLIOGRAPHY 

Abir, M. 1966. "Salt, Trade and Politics in Ethiopia in the 'Zamana 
Masafent'", Journal of Ethiopian Studies, 4, 1-10. 

Agricola, Georgius, 1556. De re metallica libri XII. Basle. 

Alcock, L. 1960. "Castell Odo: An Embanked Settlement on Mynydd 
Ystum, near Aberdaron, Caernarvonshire," Archaeologica 
Cambrensis, 109, 78-135. 

Alcock, L. 1963. Dinas Powys, University of Wales Press, Cardiff. 

Alcock, L. 1972. 'By South Cadbury, is that Camelot...', Thames and 
Hudson, London. 

Alcock, L. 1980. "The Cadbury sequence in the first millennium B.C.", 
Bull. Board Celtic Studies, 28, 656-718. 

Alexander, J. 1975. "The Salt Industries of Africa: Their Significance 
for European Prehistory", in de Brisay, K., and 
Evans, K., (eds.). Salt, The Study of an Ancient 
Indus try, Colchester, 81-3. 

Alexander, J. 1982. "The prehistoric salt trade in Europe", Nature, 
300, 16 December 1982, 577-8. 

Allen, D. 1975. "Brenig 48" in Lynch, F., and Allen, D., "Brenig 
Valley Excavations 1974", Trans. Denbighshire Hist. 
Soc. 24, 17-18. 

Allen, D. forthcoming. "Brenig 48 - final report", Trans. Denbighshire 
Hist. Soc. 

Allen, D.F. 1968. "Iron currency bars in Britain" Proc. Prehist. 
Soc.. 33, 307-35. 

Allen, T.E. forthcoming. Mingies Ditch - Hardwick,Council for Brit. 
Archaeol. Res. Rep., London. 

Arnmerman, A.J. 1979. "A Study of obsidian exchange networks in 
Calabria", World Archaeol. 11, 95-110. 

Ammerman, A.J., Matessi, C;, and Cavalli-Sforza, L.L. 1978. "Some 
new approaches to the study of the obsidian trade 
in the Mediterranean and adjacent areas" in Hodder, I., 
ed., The Spatial Organization.of Culture, Duckworth 
London, 179-196. 

Andrews, A.P. 1980. "The Salt Trade of the Ancient Maya", Archaeology, 
33, no.4, 24-33. 



Anthony, I.E. 1958. The Hill-Fort at Poston, The Woolhope Club, 

Hereford. 

ApSimon, A.M. 1959. "Iron Age Pottery" in Rahtz, P.A., and Brown, J.C., 
"Blaise Castle Hill, Bristol", Proc. Univ. Bristol. 
Spelaeological Soc., 8, no.3, 160-164. 

ApSimon, A.M., Rahtz, P.A., Harris, L.G. 1958. "The Iron Age A Ditch 
and Pottery at Pagans' Hill, Chew Stoke", Proc. Univ. 
of Bristol Spelaeological Soc., 8, no.2, 97-105. 

ApSimon, A.M. 1972. "Biconical urns outside Wessex", in Lynch, F., and 

Burgess, C. eds.. Prehistoric Man in Wales and the 
West; Essays in honour of Lily F. Chitty, 141-60. 

Arnold, D.E, 1975. "Ceramic ecology of the Ayacucho Basin, Peru: 
implications for prehistory", Curr. Anthrop. 16, 

183-204. 

Arnold, D.E. 1976. "Ecological variables and ceramic production: 
towards a general model", in Raymond, J.S., ed., 
Primitive Art and Technology, Calgary, 92-108. 

Arnold, D.E. 1980. "Localized exchange; an ethnoarchaeological 

perspective", in Fry, R.E., ed., Models and Methods 
in Regional Exchange, Soc. for Amer. Archaeol. Papers 1, 
Washington, 147-150. 

Arnold, D.E. 1981. "A model for the identification of non-local ceramic 

distribution; a view from the present , in Howard, H, 
and Morris, E.L., eds.. Production and Distribution: 
a Ceramic Viewpoint, Brit. Archaeol. Rep. S-120, 
31-44, Oxford. 

Ashbee, P. 1966. "The dating of the Wilsford Shaft", Antiquity 40, 

227-228. 

Attas, M., Fossey, J.M., and Yoffe, L. 1982. "Variations of Ceramic 

Composition with Time: A Test Case Using Lakonian 
Pottery", Archaeometry, 24, no.2, 191-190. 

Avery, M. 1976. "Hillforts of the British Isles: A Student's 

Introduction", in Harding, D.W., (ed.) Hillforts, 
Academic Press, London, 1-58. 

Avery, M. 1981. "Furrowed bowls and carlnated Hawkes A pottery", 

in Guilbert, G. ed., Hill-Fort Studies, essays for 
A.H.A. Hogg, Leicester University Press. 

Bailey, C.J. 1963. "An Early Iron Age 'B' Hearth Site Indicating 

Salt Working on the North Shore of the Fleet at Wyke 
Regis", Proc. of the Dorset Natural History and 
Archaeol. Soc., 84, 132-136. 



)84 

Bailey, J.V. 1981. Pottery Production in the Iron Age Lake Villages 
of Somerset. Undergraduate dissertation, Dept. of 
Archaeol., Univ. of Southampton. 

Baker, F.T. 1975. "Salt Making Sites on the Lincolnshire Coast Before 
the Romans", in de Brisay, K., and Evans, K., eds.. 

Salt, The Study of an Ancient Industry, Colchester, 

31-32. 

Baker, F.T. 1960. "The Iron Age Salt Industry in Lincolnshire", 
Lincolnshire Architectural and Archaeol. Soc. 8, 

26-34. 

Ball, D.F. 1960. The Soils and Land Use of The District around Rhyl 
and Denbigh, Memoirs of the Soil Survey of Great 
Britain, H.M.S.O., London. 

Banks, P.J. 1979. "The Iron Age Pottery and BriqueCage" in Smith, C. 
(ed.), Fisherwick, Brit. Archaeol. Rep., 61, 45-49. 

Barfield, L.H. 19 76. "Excavation at Bays Meadow, Droitwich", West 
Midlands Archaeol. News Sheet, 19, 42-4. 

Barfield, L., and Tomlinson, R. 1971. "Bays Meadow Excavations", 
West Midlands Archaeol. News Sheet, no.14, 17-19. 

Barfield, L., and Tomlinson, R. 1973. "Bays Meadow Excavations", 
West Midlands Archaeol. News Sheet, no.16, 12-13. 

Barfield, L., and Tomlinson, R. 1974. "Bays Meadow Excavations", 
West Midlands Archaeol. News Sheet, no.17, 49-50. 

Barker, P.A. 1970. The Origins of Worcester, Trans. Worcestershire 
Archaeol. Soc. third series, 2. 

Barrett, J.C. 1973. "Four Bronze Age Cremation Cemeteries from 

Middlesex", Trans. London Middlesex Archaeol. Soc., 
24, 111-134. 

Barrett, J. 1975. "The later pottery" in Bradley, R., and Ellison, A., 
Rams Hill: A Bronze Age defended enclosure and its 
landscape, Brit, Archaeol. Rep. 19, 94-118, Oxford. 

Barrett, J.C. 1976. "'Deverel-Rimbury': problems of chronology and 

interpretation", in Burgess, C. , andMiket, R. , eds., 
Settlement and Economy in the third and second 
millennium B.C., Brit. Archaeol. Rep,, 33, 289-307, 
Oxford. 

Barrett, J. 1978. "The EPRIA Prehistoric Pottery" in Hedges, J., and 

Buckley, D., "The Causewayed Enclosure, Orsett, Essex", 

Proc. Prehistoric Soc., 44, 219-308. 



385 

Barrett, J.C. 1979. "Later Bronze Age Pottery in Southern Britain", 
Gurr. Archaeol. 67, 230-1. 

Barrett, J.C. 1980. "The Pottery of the Later Bronze Age in Lowland 
England", Proc. Prehist. Soc., 46, 297-319. 

Barrett, J.C,, Bradley, R., Cleal, R., and Pike, H. 1978. 
"Characterization of Deverel-Rimbury Pottery from 
Cranbourne Chase", Proc. Prehist. Soc. 44, 135-142. 

Barrow, G., Gibson, W., Cantrill, T.C., Dixon, E.E.L., and Cunnington, C.H. 
1919. The Geology of the Country Around Lichfield. 

London. Mem. Geol. Survey (Sheet 154). 

Bateman, J. 1977. "A Late Bronze Age Cremation Cemetery and Iron Age/ 
Romano-British Enclosures in the Parish of Ryton-on-
Dunsmore, Warwickshire", Trans. Birmingham and 
Warwickshire Archaeol. Soc. 88, 8-47. 

Bellows, J. 1881. "Om some bronze and other articles found near 
Rirdlip", Trans. Bristol and Gloucestershire Archaeol. 
Soc., 5, 137-41. 

B&rry, E.K. 1957. "The Borough of Droitwich and its Salt Industry 

1215-1700", Univ. of Birmingham Historical Journal, 6, 

no.l, 39-61. 

Berry, E.K. 1975. "Medieval Droitwich and The Salt Trade", in de Brisay, K. 
and Evans, K., eds.. Salt, The Study of An Ancient 
Indus try, Colchester, 76-80. 

Bersu, G. 1940, Excavations at Little Woodbury, Wiltshire, Proc. 
Prehist. Soc. 6, 30-111. 

Bertoux, J.-P. 1972a. "Apercu General sur 1'Industrie du Sel dans 

L'Antiquite"Bulletin Academic et Societe Lorraines 
des Sciences, 12, no.3, 

B^rtoux, J.-P. 1972b. "Le Briquetage de la Seille - Sondages a Burthe-
court - Gtude du Material Technique", Bulletin Academic 
et Societe Lorraines des Sciences, 12, no.3. 

Bestwick, J. 1975. "Romano-British Inland Salting at Middlewich 
(Salinae), Cheshire", in de Brisay, K. , and Evans, K., 
eds.. Salt, The Study of an Ancient Industry, Colchester, 
66-70. 

Bishop, R.L. 1975. Western Lowland Maya Ceramic trade: an 
archaeological application of nuclear, chemical, and 
geological data analysis, Ph.D. dissertation. Southern 
Illinois University, University Microfilms, Ann Arbor. 



)86 

Blackmore, C., Braithwaite, M., and Hodder, I. 1979. "Social and 

cultural patterning in the late Iron Age in Southern 
England", in Burnham, B.C., and Kingsbury, J., eds., 
Space, Hierarchy and Society, Brit. Archaeol. Rep., 59, 
93-111, Oxford. 

Blalock, H.M. 1972. Social Statistics, second edition, McGraw-Hill, 
New York. 

Bloch, M.R. 1963. "The Social Influence of Salt", Scientific American, 
209, no.l, 88-98. 

Bradley, R. 1971. "Trade competition and artefact distribution", 
World Archaeol., 2, 347-352. 

Bradley, R. 1975. "Salt and Settlement in the Hampshire Sussex 
Borderland", in de Brisay, K. and Evans, K., eds.. 
Salt, The Study of an Ancient Industry, Colchester, 
20-25. 

Bradley, R. 1981. "Subsistence, exchange and technology - a social 
framework for the Bronze Age in southern England 
c.1400-700bc. In J. Barrett and R. Bradley (eds.) 
Settlement and Society in the British later Bronze 
Age. BAR British Series 83(i) Oxford, 57-76. 

Bradley, R. and Ellison, A. 1975. Rams Hill: A Bronze Age Defended 
enclosure and its landscape, Brit. Archaeol. Rep. 19, 
Oxford. 

Bradley, R. and Fulford, M. 1980. "Sherd Size in the analysis of 

occupation debris", Bull. Inst. Archaeol. Univ. London, 
17, 85-94. 

Bradley, R., Lobb, S., Richards, J., and Robinson, M. 1980. "Two Late 
Bronze Age Settlements on the Kennet Gravels: 
Excavations at Aldermaston Wharf and Knight's Farm, 
Burghfield, Berkshire", Proc. Prehist. See. 46, 217-295 

Braun, D.P. 1977. Middle-Woodland-(early) Late Woodland Social Change 
in the prehistoric Central Midwestern U.S. Ph.D. 
dissertation. Dept. of Anthropol., Michigan. 

Bridbury, A.R. 1955. England and the Salt Trade in the Later Middle Ages, 
Clarendon Press, Oxford. 

de Brisay, K., and Evans, K. 1975. Salt, The Study of an Ancient 
Industry. Colchester Archaeol. Group, Colchester, 

Britnell, W.J. 1974. "Beckford", Curr. Archaeol., 45, 293-7. 

Burgess, C. 1969. "Chronology and terminology in the British Bronze 
Age", Antiquaries Journal, 49, 22-29. 



387 

Burgess, C. 1974. "The Bronze Age" in Renfrew, C., ed., British 
Prehistory - a new outline, Duckworth, London. 

Burns, H. 1978. The Medieval Salt Industry of Teeside, Undergraduate 
dissertation, University of Southampton, Dept. of 
Archaeol. 

Burrow, E.J., Knowles, W., Paine, A., and Gray, J.W. 1925. "Excavations 
on Leckhampton Hill, Cheltenham during the Summer of 
1925", Trans. Bristol and Gloucestershire Archaeol. 
Soc., 47, 81-112. 

Buschman, J.O. von 1906. Das Salz. 

Calkin, J.B. 1949. "The Isle of Purbeck in the Iron Age", Proc. Dorset 
Natural History and Archaeol. Soc., 70, 29-59. 

Calkin, J.B. 1962. "The gow.rnmouth area in the Middle and Late Bronze 
Age with the 'Deverel-Rirabury' problem reconsidered", 
Archaeol. Journal 119, 1-65. 

Calvert, A.F. 1915. Salt in Cheshire, London. 

Cardede-Schrimpff, M. 1975. "Prehistoric Salt Production in Columbia, 
South America", in de Brisay, K., and Evans, K., eds., 
Salt, The Study of an Ancient Industry, Colchester, 84. 

Challis, A.J., and Harding, D.W. 1975. Later Prehistory From the Trent 
to the Tyne. British Archaeol. Rep., 20, Oxford. 

Chaloner, W.H. 1961. "Salt in Cheshire, 1600-1870", Trans. Lanes, and 
Cheshire Antiq. Soc., 71, 58-74. 

Champion, S.T. 1976. "Leckhampton Hill, Gloucestershire, 1925 and 
1970", in Harding, D.W. ed., Hillforts, Academic Press, 
London, 177-90. 

Champion, S.T. 1982. Exchange and ranking: the case of coral. In 
C. Renfrew and S. Shennan (eds.) Ranking, Resource and 
Exchange. Cambridge University Press, 67-72. 

Champion, T.C. 1978. Strategies for sampling a Saxon settlement: a 
retrospective view of Chalton. In J.F. Cherry, C.S. Gamble 
and S. Shennan (eds.) Sampling in contemporary British 
Archaeology Brit. Archeol. Rep. 50, 207-226. 

Champion, T.C, 1979, "The iron age (c.600BC-AD200)", in Megaw, J.V.S., 
and Simpson, D.D.A., ed. Introduction to British 
Prehistory, Leicester Univ. Press, London, 334-421. 

Champion, T.C. 1982. "Fortification, ranking and subsistence", in 
C, Renfrew and S, Shennan (eds,) Ranking, Resource and 
Exchange. Cambridge University Press, 61-66. 

Chayes, F. 1956. Petrographic Modal Analysis. Chapman and Hall, Ltd., 
London, 



388 

Cherry, J.F. 1978, "Generalization and the archaeology of the state", 
in Green, D., Haselgrove, C., and Spriggs, M., eds. 
Social Organization and Settlement, Brit. Archaeol, Rep. 
S-47, 411-437, Oxford. 

Cherry, J.F. 1981. '''Pattern and process in the earliest colonisation 
of the Mediterranean islands, Proc. Prehist. Soc. 47, 
41-68. 

Childe, V. Gordon. 1940. Prehistoric Communities of the British Isles. 
W. and R. Chambers, Ltd., London and Edinburgh. 

Chitty, L.F. 1963. "The Clun-Clee Ridgeway: a prehistoric trackway 
across South Shropshire" in Foster, I. LI., and 
Alcock, L., eds.. Culture and Environment; essays in 
honour of Sir Cyril Fox, Routledge and Kegan Paul, London. 
171-192, 

Clark, J.R. 1979a, "Measuring the flow of goods with archaeological 
data", Economic Geography 55, 1-17. 

Clark, J.R, 1979b, "Modeling Trade in Non-Literate Archaeological 
Contexts", Journal of Anthropological Research, 35, 
170-190, 

Clarke, D,L. 1972. "A provisional model of an Iron Age society and 
its Settlement System", in Clarke, D.L., ed., Models 
in Archaeology, Methuen & Co., London, 801-869. 

Clifford, E.M, 1934, "An Early Iron Age Site at Barnwood, 
Gloucestershire", Trans. Bristol and Gloucestershire 
Archaeol. Soc., 56"̂  227-235. 

Clifford, E.M. 1945. "Graves Found at Hailes, Glos.", Trans. Bristol 
and Gloucestershire Archaeol. Soc. 65, 187-198. 

Clifford, E.M. 1961. Bagendon - a Belgic Oppidum, W. Heffer & Sons 
Ltd., Cambridge, 

Clwyd-Powys Archaeological Trust, 1981. Review of Projects (October 
1981), Welshpool, 

Clwyd-Powys Archaeological Trust, 1982. Review of Projects (1982) 
Welshpool. 

Collis, J. 1968. "Excavations at Owslebury, Hants.", Antiquaries 
Journal, vol,48, 18-31. 

Collis, J. 1970. "Excavations at Owslebury, Hants: a second interim 
report". Antiquaries Journal, vol.50, 246-261, 

Collis, J. 1971. "Functional and theoretical interpretations of 
British coinage", World Archaeol. 3, 71-84. 



)89 

Collis, J. 1977a. "An approach to the iron age", in Collis, J., ed., 
The Iron Age in Britain; a review, 1-7. Dept. of 
Prehistory and Archaeol,, Univ. of Sheffield. 

Collis, J. 1977b. "The proper study of mankind is pots", in Collis, J. 

ed., The Iron Age in Britain; a review, 28-31, Dept. 
of Prehist. and Archaeol., Sheffield. 

Collis, J. 1978. "The European Iron Age", Current Archaeology no,61, 
51-4. 

Collis, J. 1981. "A theoretical study of hillforts", in Guilbert, G. 
(ed.), Hill-Fort Studies, essays for A.H.A. Hogg, 
Leicester Univ. Press, London. 66-76. 

Compton, and Osmond, 1954. The Soils of the Wem District of 
Shrewsbury, Mem. Soils Surv., H.M.S.O., London. 

Coombs, D.G. 1976. "Excavations at Mam Tor, Derbyshire 1965-69", 
in Harding, D.W,, ed., Hillforts, Academic Press, 
London, 147-52, 

Coombs, D.G. and Thompson, F.H. 1979. "Excavation of the Hill Fort 
of Mam Tor, Derbyshire 1965-69", Derbyshire Archaeol. 
Journal, 99, 7-51. 

Cornwall, I.W. 1958. Soils for the Archaeologist, London, 

Crawford, O.G.S. 1920. "Account of Excavations at Egryn Fort", 
Archaeol. Camb., 114-116. 

Crickmore, J, 1979. "Upwich brine pit, Droitwich, HWCM 4575. NGR 
SO 89956356", West Midlands News Sheet, 22, 88-90. 

Cummins, W.A. 1980. '' Stone axes as a guide to neolithic communications 
and boundaries in England and Wales," Proc. Prehist. 
Soc. 46, 45-60. 

Cunliffe, B.W. 1970. "A Bronze Age Settlement at Chalton, Hants 
(Site 78)", Antiquaries Journal, 50, 1-13. 

Cunliffe, B.W. 1971. "Danebury, Hampshire: first interim report on 

the excavations, 1969-70", Antiquaries Journal, vol.51: 
240-252. 

Cunliffe, B. 1972. "Danebury", Current Archaeology, (January 1972), 
no.30: vol.Ill, no.7, 177-183. 

Cunliffe, B.W. 1974. Iron Age Communities in Britain, Routledge and 
Kegan Paul Ltd., London, 

Cunliffe, B. 1976. "Danebury, Hampshire - second interim report on the 
excavations, 1971-5", Antiquaries Journal, vol.56, 
198-216. 



390 

Cunliffe, B.W. 1978. "Settlement and Population in the British Iron 
Age: some facts, figures and fantasies", in Cunliffe, 
B.W. and Rowley, R.T., eds.. Lowland Iron Age Communities 
in Europe, B.A.R. 548 Oxford, 3-24. 

Cunliffe, B.W. 1981a. "Danebury", in Popular Archaeology, January 1981, 
7-12. 

Cunliffe, B.W. 1981b. "Danebury, Hampshire; Third Interim Report on the 

Excavations 1976-80", Antiquaries Journal, vol.61, 
238-254. 

Cunliffe, B.W, 1981c. "Money and Society in pre-Roman Britain" in 
Cunliffe, B., ed., Coinage and Society in Britain and 
Gaul, Council for Brit. Archaeol., Res. Rep. 38, London, 
29:?9. 

Cunliffe, B.W. and Phillipson, D. 1968. "Excavations at Eldon's Seat, 
Encombe, Dorset, England", Proc. Prehist. Soc. 34, 
191-237. 

Cunnington, M.E. 1923. The Early Iron Age Inhabited Site at All 

Cannings Cross, Devizes. 

Current Arch. 1981. "Claydon Pike", Curr. Archaeol. 76, 110-111. 

Dalton, G. 1961. "Economic Theory and Primitive Society" American 
Anthropologist 63, 1-25. 

Dalton, G. 1971. "Traditional Tribal and Peasant Economies: an 
Introductory Survey of Economic Anthropology", 
Addison-Wesley Modular Publications, Module 1, 1-35. 

Dalton, G. 1975. "Karl Polanyi's Analysis of Long-Distance Trade and 
His Wider Paradigm", in Sabloff, Jeremy A., and 
Lamberg-Karlovsky, C.C., eds. Ancient Civilization 
and Trade, Univ. of New Mexico Press, Albuquerque, 

63-132. 

Dalton, G. 1977. "Aboriginal economies in Stateless Societies", 
in Earle, T., and Ericson, J., eds., Exchange Systems 
in Prehistory, Academic Press, New York, 191-212. 

Dalton, George (ed.) 1978. Research in Economic Anthropology: An 
Annual Compilation of Research, vol.1, JAI Press, 

Greenwich, 

Darby, H.C. 1973. A New Historical Geography of England, Cambridge. 

Darby, H., and Maxwell, I. eds., 1962. The Domesday Geography of 
Northern England, Cambridge. 

Darby, H., and Terrett, I., (eds.) 1971. The Domesday Geography of 
Midland England, Second edition, Cambridge. 



591 

David, N. 1972. "On the life span of pottery, type frequencies, and 
archaeological inference", Amer. Antiquity, 37, 141-2. 

Davies, S.M. 1981. "Excavations at Old Down Farm, Andover, Part II: 
Prehistoric and Roman", Proc. of the Hampshire Field 
Club and Archaeological Society, vol.37: 81-163. 

Deboer, W.R. 1974. "Ceramic Longevity and Archaeological Interpretations: 
an example from the Upper Ucayali, Peru", Amer. 
Antiquity 39, 235-242. 

DeGarmo, G.D. 1977. "Identification of Prehistoric Intrasettlement 
Exchange", in Earle, T., and Ericson, J., eds.. Exchange 
Systems in Prehistory, Academic Press, New York, 153-170. 

De Roche, C.D. 1978. "The Iron Age Pottery" in Parrington, M., The 
Excavation of an Iron Age Settlement, Bronze Age 
ring-ditches and Roman features at Ashville Trading 
Estate, Abingdon (Oxfordshire) 1974-76, Council for 
Brit. Archaeol. Res. Rep. 40-74, London. 

Dixon, P. 1976. "Crickley Hill, 1969-1972", in Harding, D.W. ed. 
Hi 1Iforts , Academic Press, London, 162-175. 

Douglas, M. 1967. "Primitive Rationing - a study in controlled 
exchange in Firth, R., ed., Themes in Economic 
Anthropology, Tavistock Publications, London, 119-147. 

Douglas, M. and Isherwood, B, , 1979. The World of Goods - Towards 
an Anthropology of Consumption, Allen Lane, London, 

Dowling, J.H. 1979. "The Goodfellows vs the Dalton Gang: the 
assumptions of economic anthropology", J. of 
Anthropological Res, vol.35: 292-308. 

Drury, P. 1978a. Excavations at Little Waltham 1970-71, Chelmsford 
Excavation Committee Rep.l, Council for British 
Archaeology, and the Department of the Environment 
Research Report 26, London. 

Drury, P. 1978b. "Little Waltham and pre-Belgic Iron Age Settlement 
in Essex" in Cunliffe, B.W. and Rowley, T., (eds.) 
Lowland Iron Age Communities in Europe, British Archaeol. 
Rep. S48, 43-76, Oxford. 

Dunning, G.C. 1931. "Salmonsbury Camp, Gloucestershire", Antiquity, 
5, 489-492. 

Dunning, G.C. 1976, "Salmonsbury, Bourton on the Water, Gloucestershire", 
in Harding, D.W., ed., Hillforts, 75-118, London. 



392 

Dupre G. and Rey, P.P. 1973. "Reflections on the pertinence of a theory 
of the history of exchange", Economy aAd Society 2: 
131-63. 

Dyson-Hudson, R., and Smith, E.A. 1978. "Human Territoriality: an 
Ecological Reassessment", American Anthropologist 80, 
21-41. 

Earle, T. 1977. "A Reappraisal of Redistribution: Complex Hawaiian 
Chiefdoms", in Earle, T,, and Ericson, J., eds.. 
Exchange Systems in Prehistory, Academic Press, New York, 
213-229. 

Earle, T.K. 1978. "Economic and Social Organization of a Complex 
Chiefdom: the Halelea District, Kaua'i, Hawaii", 
Anthropological Papers, IMuseum of Michigan, 63. 

Earle, T.K., and Ericson, J.E., eds., 1977a. Exchange Systems in 
Prehistory, Academic Press, New York. 

Earle, T., and Ericson, J. 1977h. "Exchange Systema in Archaeological 
Perspective", in Earle, T., and Ericson, J., ed.. 
Exchange Systems in Prehistory, Academic Press, New York, 
3-12. 

Earp, J.R., and Hains, B.A., 1971. The Welsh Borderland, Brit. Regional 
Geol., third edition, H.M.S.O., London. 

Eastwood, T., Hollingworth, S.E., Rose, W.C.C., and Trotter, P.M. 1968. 
Geology of the Country Around Cockermouth and Caldbeck. 
Memoirs of the Geological Survey of Great Britain, 
H.M.S.O., London. (Sheet 23) 

Edwards, W., and Trotter, P.M. 1954. The Pennines and Adjacent Areas, 
Brit. Regional Geol., third edition, H.M.S.O., London. 

Ellison, A. 1977. "A Petrological Study of Samples of the Bronze Age 
Pottery", in Bateman, J., "A Late Bronze Age Cremation 
Cemetery and Iron Age/Romano-British Enclosures in the 
Parish of Ryton-on-Dunsmore, Warwickshire, Trans. 
Birmingham and Warwickshire Archaeol. Soc., 88, 19-22. 

Ellison, A. 1980a. "Deverel-Rimbury Urn Cemeteries: The Evidence for 
Social Organization" in Barrett, J., and Bradley, R., 
(eds.), Settlement and Society in The British Later 
Bronze Age, Brit. Archaeol. Rep., 83, 115-126. Oxford. 

Ellison, A., 1980b. "Settlements and Regional Exchange: A Case Study" 
in Barrett, J., and Bradley, R., (eds.). Settlement and 
Society in the British Later Bronze Age, British 
Archaeological Reports, 83, Oxford, 127-140. 

Ellison, A. 1981. "Pottery and socio-economic change in British 
prehistory", in Howard, H., and Morris, E.L., ed.. 
Production and Distribution: a Ceramic Viewpoint, Brit. 
Archaeol, Rep. S-120, 45-55. Oxford. 



39) 

Ellison, A., and Drewett, P« 1971. "Pits and post-holes in the British 
early iron age: some alternative" Proc, Prehiat. Soc., 
37, 183-94. 

Elsdon, S.M. 1975. Stamped Iron Age Pottery, Brit. Archaeol. Rep., 10, 
Oxford. 

Elsdon, S.M, 1979. "Iron Age Pottery" in Wheeler, H., "Excavation at 
Willington, Derbyshire, 1970-1972", Derbyshire Archaeol. 
Journal. 99, 162-178. 

Ericson, J.E. 1977. "Egalitarian Exchange Systems in California: a 
preliminary view", in Earle, T., and Ericson, J., eds.. 
Exchange Systems in Prehistory, Academic Press, New York, 
109-12%. 

Ericson, J.E. 1981. Exchange and Production Systems in Californian 
Prehistory, Brit. Archaeol. Rep. S-110, Oxford. 

Evans, J.D. 1973. "Sherd Weights and Sherd Counts - a Contribution to 
the Problem of Quantifying Pottery Studies", in 
Strong, D.E., ed.. Archaeological Theory and Practice, 
Seminar Press, London, 131-1(9. 

Evans, W.B., Wilson, A.A., Taylor, B.J., and Price, D. 1968. Geology 
of the Country Around Macclesfield, Congleton, Crewe, and 
Middlewich. Mem. Geol. Surv., second edition H.M.S.O., 
London. 

Fagan, B.M. 1970. "Early Trade and Raw Materials in South Central 
Africa", in Gray, R., and Birmingham, D., eds., 
Pre-Colonial African Trade, Oxford University Press, 
London, 24-38. 

Fagan, B., and Yellan, J. 1968. "Iruna: Ancient Salt-Working in Southern 
Tanzania", Azania 3, 1-43. 

Farrar, R.A.H. 1975. "Prehistoric and Roman Saltworks in Dorset", in 

de Brisay, K., and Evans, K., eds. Salt, The Study of an 
Ancient Industry, Colchester, 14-20. 

Fasham, P.J. 1978. M3 Archaeology. 

Feinman, G.M., Upham, S., and Lighfoot, K.G. 1981. "The Production Step 
Measure: an ordinal index of labor input in ceramic 
manufacture", Amer. Antiquity, 46, no.4, 871-884. 

Fell, C.I. 1961. "Shenberrow Hill Camp, Stanton, Gloucestershire", 
Trans, Bristol and Gloucestershire Archaeol. Soc., 80, 
16—41. 

Finberg, H.P.R. 1972, The Agrarian History of England and Wales, vol,l, 
Cambridge Univ. Press, Cambridge, 

Finnemore, T,J, 1979, "A Saltway across Arden", Trana, Birmingham and 
Warwickahlre Archaeol, Soc,, 88, 128-130, 



% 4 

Firth, Raymond. 1959. Ecoaomica of the New Zealand Maori, 2nd Edition, 
Wellington: Government Printer. 

Ford, R.I. 1972. "Barter, Gift, or Violence: an analysis of Tewa 
Intertribal Exchange" in Wilmsen, E,N., (ed.). Social 
Exchange and Interaction. Mus. of Anthropol., Univ. of 
Michigan Anthropol. papers, no.46: 21-45. 

Forde, C.D., Griffiths, W.E,, Hogg, A.H.A., and Boulder, C.H.. 1963. 
"Excavations at Pen Dinas, Aberystwyth", Archaeologia 
Cambrensis, 112, 125-153. 

Forde, D., and Douglas, M«, 1956. "Primitive Economics", in Dalton, G,, 
ed.. Tribal and Peasant Economies, Univ. of Texas Press, 
London, 13-28. 

Forde-Johnson, J. 1962. "The Iron Age Hillforts of Lancashire and 
Cheshire", Trans. Lancashire and Cheshire Antiquarian 
Soc., 72, 9-46. 

Forde-Johnson, J. 1976. Hillforts of the Iron Age in England and Wales: 
a survey of the surface evid&nce, Liverpool Univ. Press, 
Liverpool. 

Foster, G. 1960, "Life-expectancy of utilitarian pottery in Tzintzuntzan, 
Michoacan, Mexico", Am6r. Antiquity, 25, 606-609, 

Fox, A. 1952. "Hill-slope forts and related earthworks in south-west 
England and South Wales", Arch. Journal vol.109 (1952), 
1-22. 

Fox, Cyril F. 1946, A Find of the Early Iron Age from Llyn Cerrig-Bach, 
Anglesey (Cardiff) 

Fox-Strangways, C. 1900. The Geology of the Country Between Atherstone 
and Charnwood Forest, Memoirs of the Geological Survey 
(Sheet 155), H.M.S.O., London. 

Frankenstein, S., and Rowlands, M.J. 1978. "The internal structure and 
regional context of Early Iron Age Society in south-
western Germany", London Institute of Archaeol. Bulletin 
No.15, 73-112. 

Freezer, D.F. 1978. From Saltings to Spa Town, The Archaeology of 
Droitwich, The Droitwich Archaeol. Comm., Droitwich. 

Freezer, D.F. 1979. "Upwich Area, Vines Park, Droitwich, Hereford and 
Worcester. HWCM 4575 (NGR SO 89956356)", West Midlands 
Archaeol. News Sheet, 22, 91. 

Frere, S.S. 1974. Britannia - A History of Roman Britain, Cardinal, 
London, second edition. 

Friedman, J., and Rowlands, M. 1977. "Notes towards an epigenetic model 
of the evolution of civilization", in Friedman, J., and 
Rowlands, M., eds., Th6 Evolution of Social Systems, 
Duckworth, London, 201-276. 



395 

Fry, R*E. 1979. "The economics of Pottery at Tikal, Guatemala; Models 
of Exchange for Serving Vessels", Amer. Antiquity, 44, 
no.3, 494-512. 

Fry, R.E. 1980. "Models of Exchange for Major Shape Classes of Lowland 
Maya Pottery", in Fry, R.E., ed.. Models and Methods 
in Regional Exchange, S.A.A. Papers no.l, 3-18. 

Fry, R.E., ed., 1980. Models and Methods in Regional Exchange, Soc. for 
Amer, Anthropol. Papers, no.l, Washington, D.C. 

Fry, R.E., and Cox, S.C. 1974. "The Structure of Ceramic Exchange at 
Tikal", World Archaeol. 6, 209-225. 

Fulford, M. and Hodder, I. 1974. "A regression analysis of some late 
Romano-British pottery: a case study", Oxoniensia, 39, 
26-33. 

Furness, R.R. 1965. "The Petrography and Provenance of the Coniston 
Grits East of the Lune Valley, Westmorland", Geological 
Magazine, 102, 252-260. 

Furness, R.R. 1978. Soils of Cheshire, Ek)il Survey Bulletin no«6, 
Harpenden, Herts. 

Gale, F.E. 1979. "The Ceramic Fabrics" in Wainwright, G.J., Gussage 
All Saints. H.M.S.O., London, 49-56. 

Gamble, C.S. 1979. "Surplus and self-sufficiency in the Cycladic 
subsistence economy", in Davis, J.L. and Cherry, J.F. 

eds.. Papers in Cycladic Prehistory, Los Angeles, 
122-34. 

Gbmble, C.S. 1981. "Social control and the economy", in Sheridan, A., 
and Bailey, G., eds.. Economic Archaeology, Brit. 
Archaeol. Rep., S-96, Oxford, 215-29. 

Gamble, C.S. 1982a. "Leadership and 'surplus' production", in 

Renfrew, C., and Shennan, S., eds., Ranking, resource, 
and exchange. Cambridge Univ. Press, 100-105, Cambridge. 

Gamble, C.S. 1982b. "Animal husbandry, population, and urbanisation", 
in Renfrew, A.C., and Wagstaff, J.M., eds.. An Island 
Polity: The Archaeology of Exploitation in Melos, 
Cambridge Univ. Press,161-71. 

Gardner, P.J., Haldon, R., and Malam, J. 1982. "Prehistoric, Raman, and 
Medieval Settlement at Stretton-on-Fosse; excavations 
and salvage 1971-76", Trans, Birmingham and Warwickshire 
Archaeol. Soc. 90, 1-371 

Gardner, W., and Savory, H.N. 1964. Dinorben, National Museum of Wales, 
Cardiff. 

Gee, M.J. 1981. An investigation into the maAufactUfe of Droitwich 
evapdfAtin# veaaald aad thdir Ude iu thd pufifiddtion 
of salt ia th6 late itoa age/Roaaa period. Undergraduate 

dissertation, Dorset Institute of Higher Education. 



396 

calling, P*S. 1959. "Report on the Excavations in Bays Meadow, Droitwich, 
Worcestershire 1954-1955", Trans. Birmingham Archaeol. 
Sdc., 75, 1-23. 

Gelling, P.S. 1964. "Excavations at Caynham Camp, near Ludlow", Trans. 
Shropshire Archaeol. Soc. 57, part II, 91-100. 

Gelling, P.S., and Peacock, D.P.S. 1969. "The Pottery From Caynham Camp, 
near Ludlow", Trans. Shropshire Archaeol. Soc. 58, 
96-100. 

Gelling, P.S, and Stanford, S.C. 1965. "Dark Age Pottery or Iron Age 

Ovens?", Trans. Birmingham Archaeol. Soc., 82, 77-91. 

Gibson, W. and Wedd, C.D. 1905. The Geology of the Country around 
Stoke-on-Trent, Mem. Geol. Surv. H.M.S.O., London. 

Gingell, C, 1980. "The Marlborough Downs in the Bronze Age: the first 
results of current research", in Barrett, J.C. and 
Bradley, R., eds.. Settlement and Society in Later 
Bronze Age Britain, Brit. Archaeol. Rep. 83, 209-222. 

Gbdelier, M. 1971. "'Salt Currency' and the Circulation of Commodities 
Among the Baruya of New Guinea", in Dalton, G. ed,. 
Studies in Economic Anthropology, American Anthrop. 
Aasoc, Studies no.7, Washington, D.C. 52-73. 

Godelier, M. 1977. "'Salt Money' and the circulation of commodities 
among the Baruya of New Guinea", in Godelier, M., 
Perspectives in Marxist Anthropology, Cambridge Univ. 
Press, 127-151, Cambridge. 

Goody, J.R. 1976. Production and reproduction, Cambridge Univ. Press, 
Cambridge. 

Gbuldner, A.W. 1960. "The Norm of Reciprocity: a preliminary statement", 
Amer. Sociol. Rev., 25, no.2, 161-178. 

Gouletquer, P.-L. 1969. "Etudes sur les Briquetages IV", Annales de 
Bretagne 76, 119-147. 

Gouletquer, P.L, 1975. "Niger, Country of Salt", in de Brisay, K., and 
Evans, K., eds.. Salt, The Study of an Ancient Industry, 
Colchester, 47-5^. 

Gouletquer, Pierre-Louis and Kleinmann Dorothee. 1977. "Les salines 
protohistoriques des cotes occidentales de I'Europe" 
(LATE Prehistoric salt-making on the Western coasts of 
Europe), Les Pays de I'Ouest: 6tudes archaAologiques, * 
Actes du 97e CoaAf&a National dds SOdi^tSs (Nantes 1972). 
Paris, Bibl. NatV, 1977, 17-49. 

Gouletquer, P.-L., Lejards, J., Tessier, M. 1968. "Etudes sur les 
Briquetages III- Les sites & augets de la C8te Sud de 
la Bretag^e", Annales de Bretagne, 75, 117-147. 



597 

Gray, R., and Birmingham, D. 1970. Pre-Coloaial African Trade, Oxford 
University Press, London. 

Green, C. 1949. "The Birdlip Early Iron Age burials: a review" 
Proc. Prehist. Soc., 15: 188-90. 

Greensmith, J.T. 1978. Petrology of Che Sedimentary Rocks, sixth edition 
George Allen and Unwin, London. 

Greenly, Edward, 1919. The Geology of Anglesey, Memoirs of the Geological 
Survey. vols. I and II. H.M.S.O., London. 

Greig, D.C., Wright, J.E., Bains, B.A., and Mitchell, G.H. 1968. Gbology 
of the Country around Church Stretton, Craven Arma, 
Wenlock Edge, and Brown Clee. Memoirs of the Geological 
Survey of Great Britain, H.M.S.O., London. 

Grey, J.W., and Brewer, G.W.S. 1906. "Evidences of Ancient Occupation 
on Cleeve Hill", Proc. Cotteswold Natural Hist. Field 
Club, 15, 49-57. 

Grimes, W.R. 1952. "Art on British Iron Age Pottery", Proc. of the 
Prehistoric Society, 18, 160-175. 

Grimes, W.F. 1961. "Draughton, Heathrow, and Colsterworth", in Frere, S.S., 
ed.. Problems of the Iron Age in Southern Britain, 
London, 21-3. 

Grundy, G.B. 1934. "The Ancient Highways and Tracks of Worcestershire 
and the Middle Severn Basin: Parts I and II", 
Archaeol. Journ. 91, 68-96 and 241-268. 

Gfundy, G.B. 1935. "The Ancient Highways and Tracks of Worcestershire 
and the Middle Severn Basin: Part III", Archaeol. Journ. 
92, 98-141. 

Guilbert, G. 1975a. "Planned hillfort interiors", Proc. Prehistoric Soc. 
41, 203-221. 

Guilbert, G. 1975b. "Moel y Gaer, 1973: an area excavation on the 
defences". Antiquity, 49, 109-117. 

Guilbert, G. 1976. "Moel y Gaer (Rhosemor) 1972-1973: An Area Excavation 
in the Interior", in Harding, D.W., ed., Hillforts, 
Academic Press, London, 303-17. 

Gkilbert, G. 1978. "Dinorben, 1977-8", Current Archaeol., 65, 182-8. 

Guilbert, G. 1979. "Montgomeryshire - Cefn Carnedd", Archaeology in 
Wales. 1979. 

Guilbert, G. 1980. "Dinorben C** Dates", Current Afcbaeol., 70, 336-338. 

Guilbert, G. 1981. "Hill-fort functions and populations: a skeptical 
viewpoint", in Guilbert, G., ed., Hill-Fort Studies, 
essays for A.H.A. Hogg, 104-119. 



398 

Gullbert, G. in prep* Moel-y-Gaer. The Excavation of a Hill-Fort in 
North Wales. 

Gumey, D. 1980. "Evidence of Bronze Age Salt-Production at Northey, 
Peterborough", Nofthamptdnshire Archaeol. 15, 1-11. 

Haggett, P. 1965. Locatidnal Analysis in Huaan Gaogfaphy, London. 

Mains, B.A., and Horton, 1969. Central England, Brit. Regional Gtiol., 
third edition, H.M.S.O., London. 

Hall, J. 1883 (1972). A History of the Town and Parish of Nantwich, 

E.J. Morten, republished, Manchester. 

Halstead, P., and O'Shea, J. 1982. "A friend in need is a friend 

indeed: social storage and the origins of social ranking", 
in Renfrew, C,, and Shennan, S., eds.. Ranking, resource, 
and exchange, Cambridge Univ. Press, 9#-99. 

Harding, D.W. 1972. The Iron Age in the Upper Thames Basin, Clarendon 
Press, Oxford, 

Harding, D.W. 1974. The Iron Age in Lowland Britain, Routledge and 
Kegan Paul, London. 

Harding, D.W. unpublished. Excavations in Middlewich, Cheshire. 

Harding, T.G. 1967. Voyagers of the Vitiaz Strait, University of 

Washington Press, Seattle and London. 

Barker, A. 1954. Petrology For Students, Cambridge Univ. Press, Cambridge. 

Haselgrove, C.C. 1979. "The significance of coinage in pre-conquest 
Britain", in Burnham, B.C., and Johnston, H., eds.. 
Invasion and response: the case of Roman Britain, Brit. 
Archaeol. Rep., 73, 19^^-209, Oxford. 

Haselgrove, C.C. 1982. "Wealth, prestige and power: the dynamics of 

late iron age political centralisation in south-eastern 
England" in Renfrew, C., and Shennan, S., eds.. 
Ranking, resource,and exchange, Cambridge University 
Press,Cambridge, 79-88. 

Hatch, F.A., Wells, A.K., and We^ls, M.K. 1971. Petrology of the 

Igneous Rocks. Thirteenth edition, Thomas Murby and 
Co., London. 

Hawkes, C.F.C. 1939. "The Caburn Pottery and its Implications", Sussex 
Archaeol. Collections, 80, 217-262. 

Hawkes, C.F.C.,1959. "The ABC of the British Iron Age", Antiquity, 33, 
170-182. 

Hawkes, C.F.C. 1961. "The Western Third C Culture and the Belgic Dobunni", 
in Clifford, E.M., Bagendon, a Belgic Oppidum, Cambridge, 
43-67. 



399 

Healey, R.H. 1975. "A medieval salt-making site in Bicker Haven, 

Lincolnshire", in de Brisay, K., and Evans, K., eds., 
Salt, The Study of An Aacient Industry. Colchester, 
36. 

Hedges, R.E.M., and Salter, C. 1979. "Source determination of iron 

currency bars through analysis of the slag 
inclusions". Archaeometry 21, 161-175. 

Hencken, T.C. 1938. "The Excavation of the Iron Age Camp on Bredon Hill, 
Gloucestershire, 1935-1937", Archaeol. Journal 95, 
1-111. 

Hbrlihy, D. 1971. "The economy of Traditional Europe", Journal of 
Economic History 31, New York, 153^^64. 

Herskovits, M.J. 1952. Economic Anthropology, revised edition, Knopf., 
New York. 

Hinton, D.A. 1977. "'Rudely Made Earthen Vessels' of the Twelfth to 
Fifteenth Centuries AD.", in Peacock, D.P.S., ed.. 
Pottery and Early Commerce, Academic Press, London, 
221-238. 

Hbdder, I. 1974a. "Some marketing models for Romano-British coarse 
pottery", Britannia 5, 340-359. 

Hodder, I. 1974b. "Regression analysis of some trade and marketing 
patterns". World Archaeol.. 6, 172-189. 

Hodder, I. 1974c. "The distribution of two types of Romano-British 
coarse pottery in the West Sussex region", Sussex 
Archaeol. Collections. 112, 1-11. 

Hodder, I. 1977b. "Some new directions in the spatial analysis of 
archaeological data" in Clarke, D.L., ed.. Spatial 
Archaeology. Cambridge University Press, Cambridge, 
223-351. 

Hodder, I. 1977c. "How are we to study distributions of iron age 
material? in Collis, J., (ed.). The Iron Age in Britain 
- a review, Sheffield, 8-16. 

Hbdder, I. 1977d. "The distribution of material culture itema in the 

Baringo district, W. Kenya", Man, 12, 239-69. 

Hodder, I. 1978. The Spatial Organization of Culture, Duckworth, London. 

Hodder, I. 1979. "Pre-Roman and Romano-British tribal economies", in 

Bumham, B.C., and Johnson, H.B., eds.. Invasion and 
Response: The Case of Roman Britain, Brit. Archaeol. 
Rep. 83, 189—196, Oxford. 

Hbdder, I. 1979b. "Pottery distributions; service and tribal areas" in 
Millett, M., ed.. Pottery and the Archaeologist, 
Institute of Archaeology, Occasional Publication no.4, 
London, 7-23. 



400 

Hodder, I. 1980. "Trade and Exchange: Definitions, Identification and 

Function" in Fry, R., (ed.). Models and Mbthods in Regional 
Exchange, S.A.A. Papers 1, Washington DC, 151-156. 

Bbdder, I. 1982. Symbols in Action, Cambridge University Press, Cambridge. 

Hodder, I. and Hedges, J., 1977. "'Weaving Combs': their typology and 
distribution with some introductory remarks on date and 
function", in Collis, J., ed.. The Iroa Age in Britain: 
a review, Sheffield, 17-28. 

Hodder, I. and Orton, C., 1976. Spatial Analysis in Archaeology, Cambridge 
Univ. Press, Cambridge. 

Hodges, H., 1976. Artifacts - An Introduction to Early Materials and 
Technology, John Baker, London. 

Hodgkinson, H.R. 1927. "Roman Villa, Bays Meadow, Droitwich", Trans. 
Birmingham and Warwickshire, Archaeol. Soc.. 52, part II, 
312-31%. 

Hogbin, H.I. 1947. "Native Trade Around the Huon Gulf, North-Eastern New 
Guinea", Journ. Polynesian Soc. 56, 242-255. 

Hogg, A.H.A. 1962. "Garn Boduan and Tre'r Ceiri, Excavations at Two 
Caernarvonshire Hill-Forts", Archaeol. Journal, 117, 

Hogg, A.H.A. 1965. "Early Iron Age Wales", in Foster, I.LI., and Daniel, G., 
ed.. Prehistoric and Early Wales, London, 109-150. 

Hogg, A.H.A. 1971. "Some applications of surface fieldwork" in Hill, D. 
and Jesson, M., eds., The Iron Age and Its Hill-Forts 
Southampton, 105-25. 

Hogg, A.H.A. 1975. Hillforts of Britain, 

Hogg, A.H.A. 1979. British Hill-Forts: an index, Brit, Archaeol. Rep. 62, 
Oxford. 

Holden, E.W. 1972, "A Bronze Age cemetery - barrow on Itford Hill, 
Beddingham, Sussex", Sussex Archaeol. Collections, 110, 
70-117. 

Hboke, D. 1981. "The Droitwich Salt Industry: an Examination of the West 
Midlands Charter Evidence" in Brown, D., Campbell, J., and 
Hawkes, S., eds., Anglo-Saxon Studies in Archaeology and 
History 2, Brit. Archaeol. Rep. 92, Oxford, 123-169. 

Hooley, R.W. 1927. "Hallstatt Pottery from Winchester", Proc. Hampshire 
Field Club, 10, 63-68. 

Hopkinson, B. 1975. "Archaeological Evidence of Saltmoulding at Important 
European Saltsites and its Relationship to the Distribution 
of Urn fielders". Journal of lAdo^EuropAaa Studies, 3, 
no,l, 2-52, 



401 

Hopkinson, B. 1979, "The Ancient Salt Industry and the lost Upwich Pit at 
Droitwich", West Midlands Archaeol. News Sheet, 22, 
83-87. 

Horner, Leonard, 1814. "An Account of the Brine Springs at Droitwich" 
Trans. Geol, Soc. vol.ii, 94-109. 

Houghton, F.T.S. 1930. "Saltways" Trans. Birmingham Archaeol. Soc., 54, 
1-17. 

Bbward, H. 1981. "In the wake of distribution; towards an integrated approach 
to ceramic studies in prehistoric Britain" in Howard, H., 
and Morris, E.L., eds.. Production and Distribution: a 
Ceramic Viewpoint, Brit. Archaeol. Rep. S-120, 1-30, 
Oxford. 

Howard, H. 1982. "Clay and the Archaeologist", in Freestome, I., Johns, C., 
and Potter, T., eds.. Current Research in Ceramics: Thin 
Section Studies, British Museum Occ. Paper 145-158, 

Hughes, I. 1977. New Guinea Stone Age Trade - the geography and ecology of 
traffic ia the interior. Terra Australia, n#,3. Dept.of 
Prehistory, Research School of Pacific Studies, The 
Australian National University, Canberra. 

Hulthen, B. 1974. "Oh choice of element for determination of quantity of 
pottery", Norwegian Archaeol. Review 7, no.l, 1-15. 

Humphry, J.M.B, 1983, Salt in Shropshire: with special reference to the 
eighteenth century. Undergraduate dissertation, Dept. of 
Archaeol., Univ, of Southampton, 

Hunt, A, (1975) 1976, "Excavations at Friar Street", West Midlands News 
Sheet, 18, 39-40 and 64-65, 

Hunt, A., and Davenport, P., forthcoming. Excavations at Blackstone: a later 
iron age and Romano-British promontory site in 
Worcestershire, 

Hurst, H. 1977. "The Prehistoric Occupation on Churchdown Hill", Trans. 
Bristol and Gloucestershire Archaeol. Soc., 95, 5-10. 

Irwin-Williams, C. 1977. "A Network Model for the Analysis of Prehistoric 
Trade", in Earle, T., and Ericson, J,, eds,. Exchange 
Systems in Prehistory, Academic Press, New York, 141-151, 

Jackson, D,A, 1974, "Two new pit alignments and a hoard of currency bars 
from Northamptonshire", Northampton Archaeology, vol.9: 
13-45, 

Jackson, D.A. 1975. "An iron age site at Twywell, Northants." Northants 
Archaeol, 10, 31-93, 

Jackson, K,H. 1964. The Oldest Irish Tradition: A Window on the Iron Age, 
Cambridge Univ. Press, 



402 

Jackson, William 1669. "Some Inquiries concerning the Salt Springs and the 
Way of Saltmaking at Nantwich in Cheshire", Philosophical 
Transactions, 4, 1060-1067, and six figs. 

Jarman, M., Bailey, G., Jarman, HUN.,(eds.) 1982. Early European 
Agriculture. Cambridge Univ. Press. 

Jarman, M.R., Vita-Finzi, C., and Higgs, E.S. 1972. "Site Catchment 
Analysis in Archaeology", in Ucko, P.J., Tringham, R., and 
Dimbleby, G.W., eds., Man, Settlement and Urbanism, 
Duckworth, London. 

Jenkins, D.A. manuacript, "Petrology Report" for Guilbert, G., Mdel-y-Gaer, 
The Excavation of a Hill-Fort in North Wales. 

Jenkins, J.H.B. 1908. "The chemical examination of some substances from 
the Red Hills of Essex", Proc. Soc. Ant. London, Second 
Series, vol.22, 182-6. 

Jenks, W.E. 1965. "Excavations of Prehistoric Sites at Weeping Cross, 
Shrewsbury", Shropshire Archaeol. Soc. News Letter, 29, 
109-111. 

Jenks, W.E. 1966-7. "Weeping Cross Prehistoric Sites", Shropshire 
Archaeol. Soc. News Letter, 31, 122—124. 

Jenks, W.E. 1973. "Sharpstones Hill, Shrewsbury - Site 'E' (SJ 496104)", 
Shropshire Archaeol. Soc. News Letter, 37, 1CH13. 

Jodlowski, A. 1975. "Salt Production in Poland in Prehistoric Times", in 

de Brisay, K., and Evans, K., eds.. Salt, The Study of an 
Ancient Industry, Colchester, 85-87. 

Johnson, G.A. 1975. "Locational Analysis and the Investigation of Uruk 
Local Exchange Systems", in Sabloff, J.A., and Lamberg-
Karlovsky, C.C., ed.. Ancient Civilization and Trade, 
University of New Mexico Press, Alburquerque, 285-339. 

Jones, M.U. 1977. "Prehistoric salt equipment from a pit at Mucking, Essex", 
Antiquaries Journal, 57, part II, 317-19. 

Jones, M.U. and Bond, D. 1980. "Later Bronze Age Settlement at Mucking, 
Essex: an interim statement", in Barrett, J.C., and 
Bradley, R., eds.. Settlement and Society in Later Bronze 
Age Britain, Brit. Archaeol. Rep., 471-482, Oxford. 

Jones, Martin. 1981, "The development of crop husbandry" in Jones, M., and 
Dimbleby, G., eds., The Environment of Man: the Iron Age 
to the Anglo-Saxon Period, Brit. Archaeol. Rep. 87, Oxford, 
95-127. 

Jope, E.M. 1963. "The regional cultures of medieval Britain", in Foster, I.W. 

and Alcock, L. (eds.). Culture and Environment, London, 

Routledge. 

Keil, D.E. 1977. "Markets in Melanesia? A Gomparison of Traditional 

Economic Transactions in New Guinea with African Markets", 

Journal of Anthropological Research, 33, 258-276. 



403 

Kellaway, G.A. and Welch, F.B.A. 1948. Bristol and Gloucester District, 
Brit. Regional Geol., second edition, H.M.S.O., London. 

Kendrick, T.D. and Hawkes, C.F.C. 1932, Archaeoldgy ia England aad Wales, 
1914—1931, Methuen, London. 

Kenyon, K.M. 1942. 

Kenyon, K.M. 1950. 

Kenyon, K.M. 1952. 

Kenyon, K.M. 1954. 

Kenyon, K.M. 1954. 

"Excavations on the Wrekin, Shropshire, 1939", 
Archaeological Journal vol.99, 99-109. 

"Excavations at Breedon-on-the-Hill, 1946", Trans. 
Leicestershire Arehaeol. and Hist. Soc. 26, 17-82. 

"A survey of the Evidence Concerning the Chronology and 
Origins of Iron Age 'A' in Southern and Midland Britain", 
Eighth Annual Report of the London University Institute of 
Archaeology, 29-/8. 

"Excavations at Sutton Walls, Herefordshire, 1948-1951", 
Archaeol. Journal, 110, 1-87. 

"Dinedor Camp" in "Excavations at Sutton Walls, 
Herefordshire, 1948-1951", Archaeol. Journal, 110, 23-25, 
and Fig.22. 

Kerr, P.F. 1977. Optical Mineralogy, 4th edition, McGraw and Hill Book Co., 
New York. 

Kimes, T., Haselgrove, C., and Hodder, I. 1982. "A Method for the 
Identification of the Location of Regional Cultural 
Boundaries", Journ. of Anthropol. Archaeol., 1, 113-131. 

Kleinmann, D. 1975. "The Salt Springs of the Saale Valley", in de Brisay, K., 
and Evans, K., eds.. Salt, The Study of an Ancient 
Industry, Colchester, 45-6. 

Kohl, P.L. 1975. 

Kondo, Y. 1975. 

"The archaeology of trade". Dialectical Anthropology, 1, 
43-50. 

"The Salt Industry of Ancient Japan", in de Brisay, K., and 
Evans, K., eds.. Salt, The Study of an Ancient Industry, 
Colchester, 61-65. 

Krumbein, W.C. 1941. "Measurement and Geological Significance of Shape and 
Roundness of Sedimentary Particles", Journal of 
Sedimentary Petrology, 11, no.2, 64-72. 

Lambrick, G. 1978. "Iron Age Settlements in the Upper Thames Valley" in 
Cunliffe, B., and Rowley, R.T., (eds.). Lowland Iron Age 
Communities in Europe, British Archaeol. Rep. S48, Oxford, 
103-119. 

Lambrick, G., and Robinson, M. 1979. Iron Age and Roman Riverside Settlements 
at Farmoor, Oxfordshire, Council for British Archaeol. 
Research Rep. 32. 



404 

Langmaid, N.G. 1978. Prehistoric Pottery, Shire Archaeology, Princes 
Risborough, Buckinghamshire. 

Leeds, E.T. 1931. "Chastleton Camp, Oxfordshire, a hill-fort of the Early 
Iron Age", Antiquaries Journal. 11, 38CH398. 

Lloyd, J.C., and Savory, H.N. 1958. "Excavations at an Early Iron Age 
Hill-Fort and a Romano-British Iron-Smelting Place at 
Gwernyfed Park, Aherllynfi, in 1951", Brycheiniog. 
53—72. 

Longley, D., and Needham, S. 1979. "Egham: a Late Bronze Age Settlement 
and Waterfront", Curr. Archaeol., 68, 262-267. 

Longworth, I. 1977. "The Bronze Age Pottery" in Bateman, J., "A Late Bronze 
Age Cremation Cemetery and Iron Age/Romano—British 
Enclosures in the Parish of Ryton-on-Dunsmore, 
Warwickshire", Trans, Birmingham and Warwickshire. 

Lynch, F., and Burgess, C., (eds.). 1972. Prehistoric Man in Wales and the 
West. 72-061204. " 

Mackintosh, D. 1873. "Observations on the More Remarkable Boulders of the 
Northwest of England and the Welsh Border", Quarterly 
Journal of the Geological Society, vol.29: w%th 
Plate XIII, 351-360. 

Malinowski, B. 1920. "Kula: the Circulating Exchange of valuables in the 
Archipelagoes of Eastern New Guinea", Man, 97-105. 

Mblinowski, B. 1921. "The Primitive Economics of the Trobriand Islanders", 
The Economics Journal 31, 1-15. 

Malinowski, B. 1922. Argonauts of the Western Pacific, Routledge, London. 

Maltby, J.M. 1981. "Iron age, Romano-British and Anglo Saxon animal 

husbandry - a review of the faunal evidence", in Jones, M., 
and Dimbleby, G., ed., The Ehvifoament of Man: the Iron 
Age to the Anglo-Saxon Period. B.A.R. 87, 155-203. 

Mantle, H.G. 1897. "The Glacial Boulders East of Cannock Chase", Proc. 
Birmingham Natural Hist, and Philosophical Soc., 10, 
33-71. 

Marshall, A,J. 1978. "Material from iron age sites in the northern Cotswolds", 
Trans, Bristol and Gloucestershire Archaeol. Soc., 96, 
17-26. """" 

Martin, J.J. 1975. "Collected Notes on the Salt Industry of the Cumbrian 
Solway Coast", in de Brisay, K., and Evans, K., eds.. 
Salt, The Study Of an Andient ladudtry, Colchester, 71-76. 

Matson, F.R. 1963, "Some Aapects of Ceramic Technology", in Brothwell, D., 
and Higgs, E., eds., Soiende in Archaeology, Thames and 
Hudson, London, 489-498. 



405 

Matsoa, F.R. 1966. 

Matthias, W. 1976. 

May, J. 1970. 

May, J. 1976. 

"Ceramic Ecology: aa approach to the Study of the Early 
Cultures of the Near East", in Matson, F.R., ed., 
Ceramics and Man, Aldine Publishing Co. Chicago, 202-217. 

"Die Salzproduktipn - ein bedentbuder Faktor in der 
Wirtschaft der fruhbronzezeitlichen Bevolkerung an der 
mittleren Saale", Jahreaschrift fur mitteldeutsche 
Vorge*chiehte, 60: 373-94, 

"Dragonby - an interim report on excavations of an iron age 
and Romano-British site near Scunthorpe, Lincolnshire", 
Antiquaries Journal 50, 222-45. 

Prehistoric Lincolnahire, History of Lincolnshire, I, 

Megaw, J.V.S., and Simpson, D.D.A..1979. Introduction td British Prehistory, 
Leicester University Press. 

Meggitt, M.J. 1958. "Salt Manufacture and Trading in the Western Highlands 
of New Guinea", The Australiaa Museum Magazine, 12, 
no.10, 310-313. 

Miles, A. 1975. 'Salt-Panning in Romano-British Kent", in de Brisay, K., 
and Evans, K., eds«. Salt, The Study of an Ancient 
Industry, Colchester, 26-31. 

Millett, M. 1979. "How much pottery?" in Millett, M., ed., Pottery and the 
Archaeologist, Institute of Archaeology, University of 
London, 6c^. Publication no.4, 77-80, 

Miracle, M.P. 1959. "Plateau Tonga Entrepreneurs in Historical Inter-
Regional Trade", Rhodes Livingstone Journal, 26, 34-49. 

Mitchell, G.H., Pocock, R.W., and Taylor, J.H. 1961. Geology of the Country 
around Droitwich, Abberley, and Kidderminster. Memoirs 
of the Geological Survey of Great Britain, H.M.S.O., 
London. 

Mborhouse, W.W. 1959. The Study of Rocks in Thin Section, Harper and 
Brothers, New York. 

Morris, E.L. 1979. 

Morris, E.L, 1980. 

Morris, E.L. 1981a. 

"Petrological Analysis and The Briquetage or Very Coarse 
Pottery VCP" in Smith, C,, (ed,) Pisherwick, British 
Archaeol, Rap,, 61, 49-57, Oxford, 

"The Briquetage" in McAvoy, F,, with Morris, E.L,, and 
Smith, G.H,, "The Excavation of a Multiperiod Site at 
Carnegoon Bank, Lizard, Cornwall, 1979", Cornish 
Archaeol. 19, 49-52. 

"Petrological Report on the Beaker and iron age ceramics 
from Midsummer Hill", in Stanford, S.C. Midsummer Hill, 
151-155, Leominster. 



406 

Morris, E.L. 1981b. "Ceramic exchange in western Britain: a preliminary 
view", in Howard, H., and Morris, E.L., eds.. 
Production and Distribution: a Ceramic Viewpoint. 
Brit. Arcbaeol. Rep. S-120, 67-81, Axforj. 

Mbsson, C, 1976. "Excavations at the Breiddin 1969-1973" in Harding, D. 
(ed.), Hillforts. Academic Press, London, 293^302. 

Myers, J.N.L. 1937. "A prehistoric and Roman site on Mount Farm, Dorchester", 
Oxoniensia 2, 12-40. 

McAvoy, F., with Morris, E.L. and Smith, G.H. 1980. "The Excavation of a 
multi-period site at Carnegoon Bank, Lizard, Cornwall, 
1979", Cornish Archaeol. 19, 31-62. 

McBryde, I, 1978. "Wil-im-ee Moor-ring. Or where do axes come from?" 
Mankind. 11, 354-382. 

McGuire, R. and Downum, C. 1980. "Shell, Kayenta Pottery, and fall-off 

analysis", manuscript. Dept. of Anthropology, Univ. of 
Arizona, Tucson. 

Nash-Williams, V.E. 1933. "An Early Iron Age Hillfort at Llanmelin, near 
Caerwent, Monmouthshire", Archaeol. Cambrensis. 88. 
237-346. 

Nash—Williams, V.E. 1939. "An Early Iron Age Coastal Camp at Sudbrook, near 

the Severn Tunnel, Monmouthshire", Archaeol. Cambrensis. 
94, 42-79. 

Needham, S., and Longley, D. 1980. "Runnymede Bridge, Egham: a Late Bronze 
Age riverside settlement", in Barrett, J.C., and 
Bradley, R., eds.. Settlement and Society in the British 
Later Bronze Age. Brit. Archaeol. Rep. 83, 397-436, 

Nenquin, J. 1961. Salt, A Stud^ in Economic Prehistory. Dissertationes 

Archaeologicae Gkndensis, vol.VI, De Tempel, Brugge. 

Nenquin, J. 1964. Salt in Prehistoric Europe. Dissertationes Arch. VI, Ghent. 

Nie, N.H., Hull, C.H., Jenkins, F.G., Steinbrenner, K., and Brent, D.H. 1975. 
Statistical Package for the Social Services, McGraw-Hill, 
New York. — 

Oliver, M., and Applin, B., 1978. "Excavations of an Iron Age and Romano-
British settlement at Rucstalls Hill, Basingstoke, 
Hampshire, 1972-5", Proc. Hampshire Field Club, vol.35. 
41-92. 

O'Neil, B.H. St.J. 1934. "Excavations at Titterstone Clee Hill Camp, 
Shropshire, 1932", Aatiquarias Journal. 14, 13-32. 

0 Neil, B.H. St.J. 1942. "Excavations at Ffridd Faldwyn Camp, Montgomery, 
1937*39", Archaeol. Cambrensis, 97, 1-57. 



407 

Ordnance Survey 1962. Map of Southern Britain in the Iron Age, Southampton* 

Orton, C.R. 1975. "Quantitative pottery studies: some progress, problems 
and prospects". Science aad Archaeol. 16, 30-5. 

Orton, C. 1980. Mathematics in Archaeology, Cambridge University Press, 
Cambridge. 

Orton, C. 1982. "Computer simulation experiments to assess the performance 
of measures of quantity of pottery". World Archaeol. 14, 
no.l, 1-20. 

O'Shea, J. 1981. "Coping with Scarcity: Exchange and Social Storage", 
in Sheridan, A., and Bailey, G., eds. Economic 
Archaeology, Brit. Archaeol. Rep., S-96, Oxford, 167-183. 

Owen, A.E.B. 1975. "Medieval salting and the coastline in Cambridgeshire 
and north-west Norfolk", in de Brisay, K., and Evans, K., 
eds.. Salt, The Study of An Ancient Industry, Colchester, 
42-4. 

Pankhurst, R. 1964. "Primitive money in Ethiopia", Bulletin de la Societe 
des Africanistes, 1964, 214-222. 

Parkinson, C. 1884. "The Droitwich Brine-Springs and Saliferous Marls", 
Quart. Journ. Geol. Soc. vol.40: 248-256. 

Parrington, M. 1978. The Excavation of an Ifon Age Settlement, Bronze Age 
ring-ditches, and Roman feature* at Ashville Trading 
Estate, AbingdoA (Oxfordshire) 1974-76, Council for 
British Archaeol. Res, Rep. 28, London. 

Peacock, D.P.S. 1968. "A petrological Study of certain Iron Age pottery 
from Western England", Proc. of the Prehistoric Soc. 
vol.34: 414-427. 

Peacock, D.P.S, 1969a. "A contribution to the study of Glastonbury ware 
from South-western Britain", Antiquaries Journ., 49, 
41-61. 

Peacock, D.P.S, 1969b. "Romano-British saltworking site at Trebarveth, 
St. Keverne", Cornish Archaeol. 8, 47-65, 

Peacock, D.P.S. 1970. "The scientific analysis of ancient ceramics: a 
review^, World Archaeol., 1, no.3, 375-389. 

Peacock, D.P.S. 1971. "Petrography of certain coarse pottery" in 
Cunliffe, B.W,, Excavations at Fishbourne, vol.2., Soc. 
Antiquaries of London Res. Rep. 2), 25^-59. 

Peacock, D.P.S. 1982. Pottery in the Roman World: an ethnoarchaeological 
approach,Longman, London. 

P^^bles, C,, and Kus, S. 1977. "Some archaeolpgical correlates of ranked 
societies", AmAr. Antiquity, 42, 421-448. 



408 

Perry, B,T. 1969 "Iron age enclosures and settlements on the 

Hampshire chalkland8"«Arohaeol. Journ.,126. 29-45* 

Phillips, C.W. 1934. "The excavation of a hut group at Pant-y-Saer in 

the parish of Llanfair-Mathafam-Eithaf,Angelaey", 

Arohaeol. Camhrea8i8..89. 1-56. 

Piggott, 8. 1965* Ancient Europe. Aldine PublishAng Company, Chioagp. 

Pire8-Perreira,J, 1976a. "Obsidian exchange in Formative Meaoamerica", 

in Flannery,E., ed. The early Mesoamerican village. 

Academic Press, New York, 292-306. 

Pires-Ferreira, J. 1976b. "Shell and iron-ore mirror exchange in 

Formative Mesoamerica, with comments on other comm-

odities", in Plannery,K.,ed. The early Mesoamerican 

village. Academic Press,New York, 311-328. 

Pirea-Ferreira,J., and Flannery,K. 1976. "Ethnographic models for 

Formative exchange", in Flannery,K., ed. The eaurly 

Mesoamerican village. Academic Press, New York, 286-

292. 

Plog,F. 1977* "Modelling economic exchange", in Earle,T., and 

Eri080n,J., eds. Exchange systems in prehistoi-y. 

Academic Press,New York, 127-140* 

Plog, 8. 1980a. Stylistic variation in prehistorio ceramics. Cambridge 

University Ptese, Cambridge. 

Plog, 8. 1980b. "Village autonomy in the American Southwest:an eval-

uation of the evidence", in Fry,R.E., ed., Models and 

methods in regional exchange. S.A.A. Papers 1, 

Washington, jD.C,, 1)6-146. 

Pocock, T.I. 1906. The neology of the country around Macclesfield. 

Gongleton. Crewe and Middlewich. Mem. Geol. Surv. 

First edition, H.M.8.O.,London. 

PocoGk,E.W., Whitehead,T,H.,Wedd,G.B., and Robertson,T. 1938. 

Shrewbury district including the Sanwood coalfield, 

(sheet 152), Mem. Geol. Surv.,H.M.8.0.,London. 

Pocock,R.W., and Wray,D.A. 1925. The geology of the country around 

W e m . Mem. Geol. Surv., H.M.S.O.,London. 

Polanyi,K. 1957* "The economy as instituted process", in Polanyl,K., 

Arensberg,C,M., and Pearson,H.W., eds. Trade and 

Market in the early empires.iKree Press,New York. 

Polanyl,K., Arensberg,C.M., and Pearson,H,W. 1957* Trade and market 

in the early empires. Free Press,New York 



409 

Poole,E.G., and Whiteman,A.J. 1961. "The glacial drifts of the southern 

part of the Shropshire-Cheshire basin", Quarterly Journal 

of the Geological Soc,*117« 91-1)0* 

Poole,E.G., and Whitema*,A.J. 1966. Geology of the countr* around Nant-

wioh and Whitchurch, Mem.Geol*8urv.,H.N.8.0.,London. 

Poole,E.G., and Williams,3.J. 1980, The Keuper aaliferous beds of 

Droitwich. Institute of Geol. Seienoes, Eep. 8l/2, 

H.M.S.O.,London, 

Powell, T,G,B. 1933. "Oxenton hill camp". Trans. Bristol and Glouc-

estershire Archaeol. 8oc., 55, 383-384* 

Powers,M.O. 1953* "A new roundness scale for sedimentary particles", 

Journal of Sedimentary Petrology. 23,no,2, 117-119* 

Price,D,, Wright,W.B.,Jones,R.C.G.,Tonk8,L.H,,and Whitehead, T.H. 1963* 

Geology of the country around Preston.Mem.Geol.Surv., 

H.M.5.0.,London. 

Probert, L.A. 1976. "Twym-y-Gaer hillfort,Gwent:an interim assessment", 

in Boon,G.C., and Lewis,J,M., eds,, Welsh Antiquity, 

essays presented to H.N.Savory. National Museum of 

Wales,Cardiff, 105-119* 

Pryor,F, 1976. "Pen-edge land management in the bronze age: an interim 

report on excavations at Fengate, Peterborough 1971-75", 

in Burgess,C.,and Miket,R, eds.. Settlement and Economy 

in the third and second mtllenaia BC, Brit, Arohaeol,Eep, 

35,29-49,Oxford, 

Pryor, Frederick. 1977. The origins of the economy. Academic Press,London, 

Pye, W.D. 1943. "Rapid methods of making sedimentational analysts of 

arenaceous sediments", Journ,Sedimentary Petrology,13, 

85-104. 

Raht*, P.A., and Brown, J,C,, 1959* "Blaise Castle Bill, Bristol. 

1957", Pro*. SPelaeologieal So@. Univ. of Bristol. 8, 

147-171* 

Rahtz, 8.P,Q,, and Wilmot, A,, forthcoming, Excavation* at Xenehester 

Extramural Settlement, 

Rands, R.L., 1967, "Ceramic Technology and Trade in the Palenque Region, 

Meiioo," in Riley, C.L., and Taylor, W.W., eds., 

Ameriea* Rlstorioal Aathrology, essay* in honor of 

Leslie Spier. Southern Illinois Univ, Press, 137-255, 

Carbomdale, 



410 

Eancla, E., and Mahop, E.L., 1980« "Resource Procurement Zonea and 

Patterns of Ceramio Exchange in the Palenque Region, 

Mexico," in Fry, R., ed.. Models and Methods in 

Regional Exchange, 8,A,A. Papers 1, 19-46. 

Rappaport, R.A,, 1968, Pi*8 for the Ancestors. Yale UniY, Press, New Earen, 

Raatall, Robert S,, 1906. "The Buttermere and Ennerdale Granophyre", 

Quarterly Joura, Geol, Soe,. 62, 255-272, Plates 27-28, 

Rastell, T,, 1678. "An Account of the Salt Waters of Droytwich in 

Worcestershire", Phlloaophioal Tran«, Royal Soc.. 

London, 11-12. 

Reader, P.W., 19O6. "Summary of the Report of the Red Hill Exploration 

Obmmittee", Proc. Soc. Antiquaries London, second 

series, 21, 440-1* 

Reader, F.W., 1908. "Report on the Red Hills Exploration Committee," 

PtoG. 800. Antiquaries London, second series, 22, 164-90, 

Reafre*, A.C,, 1968(1969). "Trade and Culture Process in European 

Prehistory", Purr. Anthropol., 10, 151-69, 

Renfrew, A.C., 1973* "Monuments, Mobilization and Social Organization 

in Neolithic Wessex", in Renfrew, A.C., ed,, The 

Explanation of Gultore Change; Models in Prehistory, 

Duckworth, 5)9-558, 

Renfrew, A.C,, 1975* "Trade as Action at a Distance: Questions of 

Integration and Communication", in Sabloff, J., 

aad Lamberg-Karlovsky, C., eds.. Ancient Civilimatioa 

and Trade, Uhiv. of New Mexico Press, 3-59* Albuquerque. 

Renfrew, A.C,, 1977. "Alternative Models for Exchange and Spatial 

Distribution", ia Earle, T., and Ericson, J., eds.. 

Exchange gystems IB Prehistory. Academic Press, 

71-90, New York. 

Renfrew, A.C,, and Dixon, J., 1977* "Obsidian in western Asia* a review", 

in Longworth, I., and Sieveking, G., eds., Studies 

in Economic and Social Archaeology. Duckworth, 137-150, 

London. 

Renfrew, A.C., Dixon, J.E., and Cann, J.R., 1966. "Further analysl* of 

Near Eastern obsidians", Ptce, Prehist. goc., 54, 319-531. 

Reynold*, P.J., 1974. "Experimental iron age storage pits", Proo. 

Prehistoric. Soc.. 40, 118-131. 

Richardson, L.8., 1930. Wells and Springs of Worcestershire. Mem, Gbol, 

Survey Ebgland and Wales, H,M,S,0,, London. 



411 

Rlehm, K., 196I, "Prehlatoric Salt Boiling", Antiqiiity. 35, 181-191. 

Elttenhouae, G., 194), "A Tiemal method of eatlmatiag two-dimensional 

sphericity", Jquim. Sedimentary Petrology. 1), 79-61 * 

Rivet, A.l.P., 1964* Town and Country in Soman Britain. Hutchineoa 

and Co., Ltd., Sutchinson Univ. Library, London. 

Roberts, A . , 1970» *Nyamweal Trade*, in Gray, R., and Birmingham, D«, ede., 

Pre-Oolonian Afrioaa TraA*. Oxford Univ. Press, )9-74. 

RCAM Angleaey, 19)7» Royal Commission on Ancient MonmaentB-Anklesey. 

Badkin, B.S*, 1975* "Medieval Saltmaking in Lincolnshire", in deBrisay, 

K., and Evans, K., eds., Salt. The Stady of An Ancient 

Industry. Colchester, 37-40* 

Rye, 0.8., 1976* "Keeping your temper under control; materials and the 

manufacture of Papuan pottery", Arohaeol. and Physical 

Aathropol. in Oceania* 11, no,2, 106-1)7* 

Rye, 0.8., 1981. Pottery Teghnology-Princlples and Reconstruction. Bkwawls 

on Archaeolo. 4, Taraxacum, Washington, D.C. 

Saokett, J.R., 1977. "The Meaning of Style la Archaeology; A General 

Model", American Amtiqulty. 42, 369-)80. 

Sackett, J.R., 1902. "Approaches to style in lithlc archaeology", J o u m . 

Aathropol. Arehaeol.. 1, no.1, 59-112. 

Sahllns, M.D., 1965, "On the eoojology of Primitive exchange", in Banton, 

]M., ed., The Relevance of Models for Social Anthropology. 

A,8 ,A. Mbnographs, no.1, Tavistock Press, London, 1)9-236, 

Sahlins, M.D., 1968. Tribesmen. Prentice-Ball, Inc., New Jersey. 

Sahlins, M.D., 1972(1974), Stone Age Economics. Tavistock Press, London, 

St. Joseph, J,K,, 1938* "The Roman Fort at Dodderhlll, Droitwloh", Trans, 

Birmingham Arehaeol. 80c.. 62, 27-31. 

Sale, R. McN., 1980. Wood Street Salt Works. Nantwich. Cheshire County 

Council/Liverpool University, Chester. 

Sale, R.McN., 1981. "Nantwioh", Curr.Arehaeol.. 77, 185-187. 

Seville, A . , 1979, Excavations at Guitlng Power Iron Age Site. 

Gloucestershire. 1974. O.R .A.A.G.8. Occ. Papers no.7, 

Bristol. 

Saville, A . , with Ellison, A . , forthcoming, Exoavatlons at Uley Bury 

Billfort. Gloucestershire. 1976. Western Archaeological 

Trust Publications, Bristol. 



412 

Savory, H.N., 1954. "The Excavation of an Early Iron Age fortified 

settlement on f^ymydd Bychaa, Lly8womy(Glam.), 1949-50", 

Ajx&aaolgla Cambrenaia . 10), 85-108. 

Savory, H.N., 1956. "The Excavation of an Early Iron Age fortified 

settlement on Mynydd Zychan, U y a w o m y , Glam., 1949-50, 

part II", Arohaeologia Oambrenaie. 104̂ , 14-51. 

Savory, S.N., 1971. "Prehiatoric Zreoknook", Zrvcheiaiog. 15* 18-22. 

Savory, S.D. 1971* Excavationa at Dinorben. 1965-9. National 

Museum of Wales, Cardiff. 

Savory, B.N., 1976. Guide Catalogue of the Early Iron A*e Collection*. 

National Muaeiim of Wales, Cardiff, 

Sawle, J., 1978. "Excavation at the Old Bowling Green, Rioketts Lane, 

Diroitwich", West Midlands Archaeol. Neva Sheet. 

21, 77-78. 

Sohiffer, M.3., 1976, Behavioral Archaeology, Academic Press, London. 

Sohiffer, M.3., 1972. "Archaeological context and systemic context", 

American Antiquity. 37* 156-165, 

Schofield, E., 1982, "The Westem Cyclades and Crete* a 'Special 

Relatioaahip'", Oxford Jourm, Archaeol,. 1, no.1, 9-25, 

Service, E.R., 1962. Primitive Social Organization, second edition, 

Random House, New York. 

Service, B.R., 1975(1971), Cultural Evolutionism.. New York. 

Sohadla-Sall, T., and Shennaa, S., 1978, "Some suggestions for a sampling 

approach to arcbaeological survey in Wesaex", in 

Cherry, J?., Gamble, C., and Shennan, S., eds., 

Sampling in Contemporary British Archaeology. Brit, 

Archaeol, Rep, 50, 87-104, 

Shennan, S,J,, 1982, "Exchange and ranking; the role of amber in the 

earlier bronze age of Europe", in Renfrew,C,, and 

Shennan,S., eds.. Ranking,resource, and exchange. 

Cambridge University Press,Cambridge, 33-45* 

8hepard,A.O. 1954* Ceramics for the archaeologist. Carnegie Institute of 

Washington, publication 609, Washington B.C. 

Sheridan,A. 1982, "The archaeological study of exchange:theoretical 

problems and a new approach", Archaeol. Rev, from Cambridge 

1, no2, 4-12. 



41) 

Sheridan, A., and Bailey, G., eda. 1981. Economic archaeology, 

Brit. Archaeol.Rep. 8-96,Oxford, 

Sherlock, R.L. 1921. Rock-salt and brine, Mem.Geol.3urv, Mineral 

Resources, no,18,, H.M.S.O.,London. 

Sherratt, A.G, 1981, "Plough and pastoralism: aspects of the sec-

ondary products revolution", in Eodder,!,, Isaac, 

G., and Hammond,N,, eds,. Pattern of the past, 

Cambridge University Press, Cambridge, 26l-)05. 

Sidrys, R,, 1977* "Maas-Distanee Measures for the Maya Obsidiaa Trade", 

in Earle, T,, and Erioson, J,, eds,, Exchanae 

Systems in Prehistory. Aoademic Press, New 

York, 91-107. 

Simmons, Z,B., 1975* "Saltmakiag in the Silt Pens of Lincolnshire in 

the Iron Age and Roman Periods", in de Briaay,K., 

and Evans, K., eds.. Salt. The Study of An Ancient 

Industry. Colechester, 33-36. 

Simpson, B., 1934, "The Petrology of the BskdalefCumberland) Granite", 

PtoG. Geologists' Assoc.. 45* 17-34* 

Simpson, I.M., I96O, "Stone-Counts in the Pleistocene of the Manchester 

Area", Ptoo. Yorkshire Geol.Soo*. 32, part 4, 

no.17, 379-388. 

Smelaer, N.J., 1959* "A comparative view of exchange systems". Economic 

Development and Cultural Change. 7, 173-182. 

Smith, Z., and George, T.N., I96I. North Wales. Brit. Regional Geol., 

H.M.S.O., London, third edition. 

Smith, C., 1978. "The landscape and natural history of Iron Age settlement 

on the Trent gravels", in Cunliffe, B., and 

Rowley, R.T.,ed8., Lowland Iron A*e Communities 

in Europe. Brit, Arohaeol. Rep. 8-48, 91-101, Oxford. 

Smith, C., ed., 1979, Pisherwick. Brit. Arohaeol. Rep., 6l, Oxford. 

Smith, C.N.S., 1946* "A Prehistoric and Roman Site at Broadway", Trane. 

Worcestershire Arohaeol. 8 0 c . . 26, 57-74, 

Smith, C.N.S., 1957* "A catalogue of the Prehistoric Finds from 

Worcestershire", Trans* Worcestershire Archaeol. 

8 0 c . . 34, 1-27* 

Soja, E.W., 1971* "The political organization of space". Assoc. Ameriaan 

Geographers, Comm. on College Geography, resource 

paper 8. 

Solheim, W.G., 196O. "The use of sherd weights and sherd counts in the 

handling of archaeological data", Curr. Anthroeol. 
I. 325-9. 



414 

Solomon, M., 1963. "Counting and. Sampling Errors In Modal Analysis 

by Point Counter", Joum. of Petrology. part 3 

367-382. 

Specht, J,, 1974, "Of Menak and men; trade and the distribution of 

resources on Buka Island , Papua New Guinea", 

Ethnology, 13, 225-2)7. 

Squirrell, B.C., and Tucker, E.V., 1958. "The Geology of the Woolhope 

Inller(Eereford8hire)", Quarterly Journ* of the 

Geological Soc, of London. II6, 139-18$, 

Stanford, S.C., 1970. "Credenhill Camp, Berefordahire; an Iron Age 

Hill-Fort Capital", Arehaeol. Journ.. 127, 82-129. 

Stanford, 8.0., 1971. "Invention, Adoption and Impoaition-the Evidence 

of the Hillforts", in Jesson, M., and Hill, D., eda,. 

The Iron Age and Its Hillforta. monograph no.1. 

University of Southampton, Aamhaeological 8 0 0 . , 41-52. 

Stanford, S.C., 1974. Croft Ambrey. Leominster, 

Stanford, S.C., 1980, The Archaeology of the Welsh Marches. Collins, London. 

Stanford, S.C., 1981, Midsummer Hill, Leominster. 

Stanford, S.C., 1982. "Bromfield, Shiropshire-Neolithic, Beaker, and 

Bronze Age Sites, 1966-79", Proc. Prehist, Soe.. _ 

48, 279-320. 

Stanford, S.C., forthc. Excavations at Bromfield native enclosure. 

Stanford, B.C., forthc. "The Wrekin hillfort excavations 1973", Archaeol. 

Jomem. 

Stanley, J., 1954. "An iron age fort at Ball Cross Farm, Bakewell", 

Joum. Derbyshire Archaeol. and Natural Hist. Soc. 

74, 85-99. 

Stanley, M., and Stanley, B., 196O. "The defences of the Iron Age 

camp at Wappenbury, Warwickshire", Trans. Birmin^am 

and Warwickshire Archaeol. Soc.. 76, 1-9* 

Startin, B., and Bradley, R., 1981. "Some motes on work organisation 

and society in prehistoric Wessex", in Buggies,C.L.B, 

and Whittle, A.W.R., eds.. Astronomy and society in 

Britain during the period 4OOO - 15000 BC,. Brit. 

Archaeol. Rep., 88, 299-296. 

Steponaitis, V.P., 1982. Ceramics, chronology, and community patterns: 

an archaeological study at Moundville.Academic Press, 

New York. 

Stevenson,I.P., and Mitchell, G,H,, 1955. Geology of the country between 



415 

Steward, J.H., 

Sundstrdm, L., 

Sutton, 

Swan, V.G., 

Swinnerton, 

Taylor, C., 

Burton-upon-Trent, RuKeley and Uttoxeter. Mem* Geol. 

Surv,, H.M.S.O.,London. 

1955# Theory of culture change: the methodology of 

multilinear evolution, Urbana, 

1974* The exchange economy of pre-colonial trapical 

Africa, St. Martina PresB, New York. 

J., and Roberts, A., 1968, "Uvinza and its salt industry", 

Azania, 3, 45-86. 

1975* "Oare reconsidered and the origins of Savernake 

Ware in Wiltshire", Britmmmia. 6, 37-61* 

H.H., 1952. "The prehistoric pottery sites of the 

Lincolnshire coast". Antiquaries Journal,12, 239-259. 

1971* "The study of settlement patterns in pre-Saxon 

Britain", paper referred to by Hodder,I., 1977,"Some 

new directions in the spatial analysis of archaeological 

data at the regional scale (Macro)", in Clarke,D.L.,e#, 

Spatial archaeology, Cambridge University Press, Cambrdlge, 

223-351* 

Taylor, B.J., Price,E.H., and Trotter, P.ML, 1963* Geology of the 

country around Stockport and Knutsford.Mem. Geol, 

Surv., E.M.S.O./London. 

Terry,R., and Chilingar, G., 1955* "Summary of 'Concerning some 

additional aids in studying sedimentary formations' by 

M.S.Shvetsov", Journal of Sedimentary Petrology. 25 

no. 3, 229-234. 

Tessier, M., I967. "Decouverte d'un nouveau briquetage a Ptefailles 

(Loire-Atlantique)", Annales de Bretagne, 74, IOO-IO6, 

Tessier, M., and Gouletquer, P-L., 1966. "Le four a augets de la 

Prenelle, La Plaine-sur-Mer^Loire Atlantique)", 

Annales Bretagne. 72, 75-#5. 

Thoen, E., 1975* "Iron Age and Roman salt-making sites on the Belgium 

coast", in de Brisay,K. and Evans,K., eds., Salt, the 

study of an ancient industry. Colchester, 56-60. 

Thoma* D.E., 1976. Figurin* anthropology.Holt.Rinehart and Winston , 

London. 

Thomas, N., 1959. "The excavations at Conderton Camp, Bredon Hill, 

1958-9", Ptcceedings of the Cotteswold Natural 

History Field Club. 33, IOO-IO6. 



416 

Thomaa, N., I969. "The Pottery", in Oswald, A.ed., "Bxcavationa for 

The Severn/Avon Research Committee of Barford, 

Warwickshire", Trana, BirmlnfihaiD and Warwickshire 

Archaeological 80c . 8 ) , 1-64* 

Thompson,?., 1981, Middlawich* The Archaeological Potential of a Town* 

Cheshire County Record Office, Cheshire County Council, 

Chester* 

Tomber, R., forthcoming. "The Pottery", in Rahtz, S.P.Q., and Wilmot, 

A., Excavations at Kenchester Extramural Settlement. 

Tonks, I.E., Jones, R.C.B., Lloyd, W., and Sherlock, R.L., The Geology 

of Manchester and the Southeast Lancashire Coalfield., 

Mem, Geol, 8urv,, E.M.8.O., London. 

Torrence, R,, 1978, "Chipping away at som e misconceptions about sampling 

about sampling lithlc assemblages", in Cherry, J,P., 

Gamble, 0., and Shennan, 8, eds.. Sampling in 

Contemporary Zritish Arohaeolo*y. Brit, Archaeol. Rep. 

50, 575-98, London. 

Torrenee, R., 1982. "The obsidian quarries and their use", in Renfrew, 

C., and Wagstaff, J,M«, eda,. An Island Polity. 

Cambridge University PPtess, 195-222, 

Upham, 8., Llghtfoot, K.G., and Peinman, G.M., 1981. "Explaining 

Socially Determined Ceramic Distributions in the 

Prehistoric Plateau Southwest", American Antiquity. 

46, no.4, 822-855. 

Vanslna, J., 1962. "Long distance tfade-routes in central Africa", 

Journal of African History. 5, 575-590, 

Varley, W.J., 1955« "Maiden Castle, Blckerton, Preliminary Excavations, 

1954", Ann, Archaeol. Anthropol.. University of Liverpool, 

22, 97-110, 

Varley, W.J., 1956. "Further excavations at Maiden Castle, Bickerton, 

1955", Annals of Archaeol. Anthropol. Univ. of Liverpool. 

25, 100-112. 

Varley, W.J., 1948. "The Billforts of the Welsh Marches", Archaeolo*ioal 

Journal 105, 41-66. 

Varley, W.J., 1950, "Recent lavestigations into the Origins of hill-forts". 

Trans, Historical 80c . of Lancashire and Cheshire. 

100, 51.59. 

Varley, W.J., 1952, "Excavations at Castle Ditch, Eddisbury, 1955-1956", 

Ttans, Historical 80c . Lancashire and Cheshire. 102, 1-68. 



417 

Varley, W.J*, 1964. CheBhire Before The Romans. Cheater. 

Varley, W.J., 1973. Caatle Hill, Almondbury. Budderafleld. Corporation, 

Hud&ersfield, 

Varley, W.J., 1976' "A summary of the excavations at Castle Hill, 

Almondbury , 19)9-1972"* in Harding,D.W,, ed., Hillforte. 

Academic Presa,London, 1194)1. 

Vaudrey, B.le., 1856-9* "Exhibits".Proc.Soc. of Antiquaries of London. 

first series, 4, 244-6. 

Vlnce, A.G., 1977. "Some aspects of pottery quantification". Medieval 

Ceramics.1,6 3-74. 

Vita-Finzi, C., and Higgs, E.8., 1970. "Prehistoric economy in the Moutt 

Carmel are of Palestine".Proc.Prehist.Soc.,36.1-37. 

Voorhiea, B., 1973. "Possible social factors in the exchange system of 

the prehistoric Maya", Amerioan Antiquity,38,486-489. 

Wacher, J.S., I964. "Excavations at Breedon-on-the-Hlll,Leicestershire, 

1957", Antiquaries Journal,44.123-142. 

Wainwright, G.J., 1966. "The excavations of a round barrow on Worgret 

Hill,Arne,Dorset", Proc.Dorset Matur.Hist.Archaeol. 

Soc..88.119-125. 

Wainwright, G.J., 1967* "The excavation of an iron age hillfort on Bath-

ampton Down, Somerset", Trans. Bristol and Glouces-

ter Archaeol. Soc.,8b,42-59. 

Wainwri^t, G.J., 1968. "The excavation of a Durotrigian farmstead near 

Tolland Royal in Cranbome Chase,Southern England", 

Proc, Prehist. Soc,,34, 102-147. 

Wainwright, G.J., 1979. Gussage All Saints - an Iron Age settlement in 

Dorset, Dept. of the Environment Archaeological Reports, 

no, 10, H.M.S.O.,London. 

Walker, I., 1959. "Excavations on a Romano-British site at Astley, 

1956-58", Trans, Worcestershire Archaeol.Soc.,35, 

29-57. 

Wandibba, S., 1982. "Experiments in textural analysis". Archaeometry, 

24,no 1., 71-75. 

Ward, J., 1089(1890). "On some diggings near Brassington,Derbyshire", 

Journal of the Derbyshire Archaeol. and Natural Hist. 

Soc,,12,108-138, 



418 

Wardle, K,, and. 3row&, N,, 1969. "Site G"* in Oswald,A,, ed., "Excavations 

for the research committee at Barford,Warwickshire", 

Trans. Birmingham and. Warwickshire Archaeol. Soc.. 

83, 1 - 6 4 . 

Wedd, C.3., and King, W.B.R., 1924. The aeoloKy of the country around 

Flint. Eawardenb and Caer#wle. Mem* Geol. Survey, 

H.M.8,0.,London. 

Wedd, O.B., Smith, B., King.W.B.R., and Wray, D.&,, 192$. The Country 

around Oswestry. (Sheet 1)7), Mem. Geol. Surv., H.MS.O., 

London. 

Wedd, 0.3., Smith, B., Simmons, W.C., and Wray, D.A., 1923. The eeology 

of Liverpool. (Sheet 96), Mem. Geol.Surv., H.M.8.O., 

London, 

Wedd, C.B., Smith, 3., and Wills, L.G., 1928. The geology of the couatry 

around Wrexham, Mem. Geol. Surv., H.M.8.0.,London. 

Welch, F.B.A., and Trotter, F.M., I96I. Geolo*y of the country around 

Monmouth and Chepstow. (Sheets 233 and 250), Mem. 

Geol. Surv., H.M.S.O.,London. 

Wells, P.S., 1980a. Culture contact and culture changei early iron aAp 

in central Europe and the Mediterranean world. 

Cambridge University Press, Cambridge. 

Wells, P.8., 1980b. "Iron age central Europe", Archaeology.33 no 5, 6-11. 

Wells, P.S., 1981. The emergence of an iixan age economy. Mecklenburg 

Collection, Part III, Bulletin 33, American School 

of Prehistoric Research, Peabody Museum of Arohaeology 

and Ethnology, Harvard. University, Cambridge,Mass. 

Wheeler, H., 1979* "Excavation at Willington, Derbyshire, 1970-1972", 

D e r b y s h i r e A r c h a e o l . J o u r n a l . 9 9 , 58-220. 

Wheeler, R.E.M., and Wheeler, T.V., 1932. Report on the excavation of 

the prehistoric. Roman, and Post-Roman site at Lydney 

Park, Gloucestershire,Soc. Antiquaries R e s . R e p .,9, 

Oxford. 

Whimster, R.P., 1977. "Iron age burial in southern Britain", Proc. 

Prehist. Soo..43.317-327. 

Whimster, R.P., 1981. Burial practices in Iron age Britain.Brit. Archaeol. 

Rep.,90,Oxford. 

White, L . A . , 1959* The evolution of culture. London, 

Whitehead, T.H., Dixon, E.E.L., Pocock,R.W., Robertson, T., and Cantrill, 

T.C., 1927. The country between Stafford and Market 

Drayton,Mem. Geol. Surv.,E.M.S.0.,London. 



419 

Whitehead, T.H., Robertson, T., Pocock, H.W., and Dixon, E.E.L. 1928. 

The country between Wolverhampton and OakenKates, 

Mem, Geol, Surv,, H.M.S.ffi".,London, 

V/hitehouse, D,B., 1962, "A note on excavation at the Roman fort at 

Doddenhill, Droitwich 1961-1962", Trans. Worcester-

shire Arohaeol. Soo.. 59, 55-58. 

Williams, J.H., ed,, 1974« Two iron age sites in Northampton.Northampton 

Development Corporation Archaeol. Monograph 1, 

Williams, J.H., and Jenkins, D.A., 1976. "The use of petrographic, heavy 

mineral, and arc spectographic techniques in assessing 

the provenience of sediments used in ceramics", in 

Davidson, D.A., and Shackley, M,, eds,, Geoarchaeolo#y 

Duckworth, London, 115-135. 

Wilmsen,E.K., 1972. "Introduction", in Wilmsen,E,N. (ed.) Social 

exchange and interaction.Museum of Anthropology, 

Anthropological Papers, no 46, University of Michigan, 

Ann Arbor, I-19. 

Wilmsen,E.*., ed., 1972. Social exchange and interaction,Anthropological 

Papers, Museum of Anthropology, no 46, University of 

Michigan, Ann Arbor. 

Wobst, H.M., 1977. "Stylistic behaviour and information exchange", in 

Cleland, C.E,, ed,. Papers for the directorzresearch 

essays in honor of James B. Griffin. Museum of 

Anthropology, Anthropological Papers, no 51, 517-342, 

Michigan, Aan Arbor. 

Wray, D.A., and Cope, F.W., 1948. Geology of Southport and Formby. 

Mem, Geol, Surv,,H,M.S.0.,London, 

Wright, H,, and Zeder, M,, 1977* "The simulation of a linear exchange 

system under equilibrium conditions", in Earle, T., 

and Ericson,H,, eds,, Exchange systems in prehistory. 

Academic Press, New York, 233-25). 

Zeitlan, R,, 1982. "Towards more comprehensive models of interregional 

commodity ditribution:political variables and prehistoric 

obsidian procurement in Mesoamerica", American Antiquity. 

47, 260-275. 

Zipf, G,K,, 1965. Human behaviour and the principle of least effort. 

Harper and Row, New York. 


	Thesis-copyright-declaration-text-4 (2)
	83077630

