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INTRODUCTION

This volume contains papers read at the symposium on ‘The Archaeology of Sussex Pottery’
organised by the Sussex Archaeological Field Unit and held at Stafford House, Hassocks, from
12th-14th December, 1978.

The symposium was first suggested in 1977 after the successful conference on ‘The
Archaeology of Sussex to A.D. 1500’ (C.B.A. Research Report 29) when it was felt that bringing
together specialists concerned with many aspects of prehistoric, Roman, and post-Roman
archaeology had been very fruitful. It was hoped that a symposium on the pottery of all periods
would have a similar effect. Especially it was thought valuable to examine the uses to which
archaeologists put ceramic evidence from excavations, and to learn of the many new methods of
analysis being employed by ceramic specialists.

The symposium proceedings reflected the increasing emphasis being put on the social and
economic implications of pottery. The problems of date and style are still with us, but they are
discussed by most contributors to this volume as preliminaries to further interpretive work. The role
of thermoluminescence in dating pottery was discussed by Dr. Sheridan Bowman (not included in
this volume) who described the technique and examined its applicability in archaeological contexts
(Thermoluminescence is discussed in detail in Aitkin and Mejdahl 1978 and 1979).
Archaeomagnetic dating of kiln structures, hearths, burnt walls and ditch silts is explained by
Anthony Clark, and it clearly offers a valuable tool to the excavator, the more so in view of the
readiness of the Ancient Monuments Laboratory of the D.o.E. to take samples from promising
contexts.

Stylistic arguments are rarely used as the primary evidence for dating by any contributors, and
many are concerned to re-examine the conclusions reached by their predecessors using a body of
material which has not been substantially added to in the last few decades. Tim Champion’s re-
evaluation of Iron Age pottery re-casts the chronology and functional understanding of the period,
and Peter Drewett draws together and describes in detail for the first time the scattered references to
Neolithic pottery in Sussex. Caroline Dudley’s paper on the pagan Saxon material evaluates Myres’
scheme in the context of Sussex. Fabric analysis is used constructively by all these researchers to
establish pottery sources where possible, and in Anthony Streeten’s important paper on the
medieval pottery, the results of his new technique of fabric analysis are used to reach wide ranging
conclusions about markets and economics.

Most contributors consider the pottery along with the other classes of artifacts which survive
in the archaeological record. Ann Ellison’s paper discusses the evidence from structures and
metalwork, and Chris Green uses currency and urbanisation to corroborate the economic and
social implications of the pottery. The work of John Hurst on imported medieval pottery may be a
useful corrective to overspeculation about the role of ‘traded’ objects. He emphasises that the
trading mechanisms which brought this material to Sussex are still inadequately understood, and
may only be elucidated by more historical studies. Richard Hodges makes a similar point in his
study of late-Saxon pottery, a period in which documentary studies and archaeology can be
combined to produce a more fully rounded model of market systems than either could alone.
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Another strand which links many of the papers is the recognition that standards of analysis,
description and publication urgently need to be established. Clive Orton described the meticulous
cataloguing and storage used at the Department of Urban Archaeology of the Museum of London,
and some such system seems more and more necessary for efficient comparative studies. This paper
is not included in this volume because a description of the D.U.A. system is fully published
elsewhere (M. Rhodes, ‘A pottery fabric type-series for London’ Museum Journal 76, no. 4, 1977,
and the D.U.A. Pottery Archive Users Handbook, 1978). It is interesting that although nearly all
contributors mention the problems of analysis and publication, it constitutes the main argument of
two Roman specialists—Chris Young and Martin Millet—and the medievalists. Workers in these
periods have also formed their own pottery research groups and have produced, or are about to
produce, guidelines for analysis and publication. The problem is obviously acute for excavators of
Roman and medieval sites in a way which is not shared by prehistorians and Saxon specialists. The
reasons must be firstly the masses of pottery usually recovered on Roman and medieval sites, and
secondly the number of comparable sites and the complexity of the inter-site comparisons.

The post-medieval period is probably so complex ceramically that a single research group
could not cope, so it was refreshing to hear John Manwaring Baines describing the wares and mores
of the Sussex earthenware potters of the eighteenth and nineteenth centuries, the last representatives
of a local ceramic tradition struggling against the competition of the industrial fine-wares of
Staffordshire and elsewhere. John Nuttgens’ paper is even more of an antidote to too much abstract
theorising; he describes his own working methods and comments on archaeologists’ interpretations
of styles and techniques from the point of view of a practising potter.

The contributors to the symposium all stressed the need for continuing research into Sussex
pottery, and it is clear that many of the conclusions presented here are provisional. But that must be
the nature of a healthy discipline, and the success of this symposium will be measured by how
quickly the cross-fertilisation of ideas makes this volume out of date. Nonetheless, these
proceedings include the most recent thinking about Sussex pottery and many contributions provide
summaries of the material in the county, and it is hoped that they will constitute a guide to current
ideas and a spur to future research in and around Sussex.

D. J. Freke, 1978

The Society is extremely grateful to the Council for British Archaeology for a generous grant
towards the cost of publishing the proceedings of the symposium on Sussex pottery.
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MAGNETIC DATING
by Anthony J. Clark

Both the direction and the intensity of the Earth’s magnetic field are always changing. These
are preserved in fired clay, so that the potential for dating is contained in this ubiquitous
archaeological material providing the variations of the Earth’s field with time are known. Following
pioneer work by Folgheraiter at the end of the last century, the main foundations of
archaeomagnetic dating with this type of material were laid from 1933 onwards by Thellier and
Thellier in France. Most work has so far been concentrated on the directional aspect which requires
orientated samples from fixed structures such as kilns and hearths. In Britain this was initiated by
Belshé and Cook at Cambridge in the early 1950’s, followed by Aitken and his colleagues at the
Oxford Research Laboratory for Archaeology and the History of Art (Tite 1972; Aitken 1974).
Since 1974, most directional work has been done cooperatively by the Department of Geophysics
and Planetary Physics, University of Newcastle upon Tyne, and the Ancient Monuments
Laboratory.

The long process of laying the foundations of magnetic dating still continues. The spur to its
development, apart from the obvious fact that it extends the possibilities for scientific dating, is that
it can, at its best, give better discrimination and precision than either radiocarbon or
thermoluminescence—though it may need the assistance of one of these techniques to achieve its
precision.

DATABLE MATERIAL

Archaeomagnetism depends upon the presence in the sampled material of iron oxides whose
magnetism is orientated by the Earth’s field. In clay and other materials, the process of firing both
destroys the magnetism of the oxides and converts other iron compounds present into oxides. On
cooling, the magnetic domains within the oxides acquire a thermoremanent magnetism aligned with
the Earth’s field and effectively permanent, the maximum conversion occurring when the Curie
temperature (about 650°C) has been reached. Thus the best results are obtained with well fired
structures, especially when they have fired red, which means that the oxide is predominantly
haematite which is more stable than the magnetite that produces the dark colours.

One must be watchful for two sources of inaccuracy: tilting of the structure (or the part of it
sampled) since firing, so that the vital original magnetic orientation is lost; and refraction or
distortion of the magnetic field by the developing magnetism of the structure itself as it cooled. The
tilting problem should always be suspected if the feature is not securely based on firm bedrock, and
tends to be at its worst on urban sites with underlying archaeology, especially if this includes pits.
Three examples, two from Sussex, illustrate this problem and possible solutions. At Chapel Street,
Chichester, subsidence had clearly occurred all over the site, but Saxon pottery firing clamps
seemed worth sampling because they overlay massive Roman walls likely to have formed a stable
base. This was so where right-angled walls crossed, but a single wall proved on inspection to have
tilted because of underlying pits which had also distorted the floor of the building. The clamp
overlying this wall gave a correspondingly deflected magnetic direction, although this could readily
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be allowed for because the wall, running north-south and rigid in this direction, had tilted the
structure exactly east-west. The second example was the sixteenth-century kiln at Lower Parrock,
Hartfield, which had floors of two periods. The lower floor, on the natural clay, gave a sensible
result, but the upper floor, cracked and separated from the lower by a soft clay filling, gave a wildly
improbable direction and must have tilted. Thirdly, at Stamford Castle, Lincs., a pre-existing bread
oven was overlain by the castle wall, the great weight of which, as the readings indicated, had tilted
it slightly; but again the original direction could be fairly confidently reconstructed because the
orientation of the wall was known. Thus all is not necessarily lost if the direction of tilt can be
ascertained; and conversely, if the date is known by some other means, the original position of a
tilted structure may be discoverable magnetically, or the shape of a distorted or broken structure
(even a pot) reconstructed by comparing the magnetic directions of its parts.

The most stable—and sometimes the only remaining—part of most structures is the floor,
from which archaeomagnetic samples are therefore most frequently taken. However, magnetic
refraction can cause a shallowing of the inclination of 2-3° in the clay floor of a typical pottery kiln.
Samples from the walls, however, are subject to declination errors so that, although these cancel out
if the samples are taken systematically around the circumference, the values are more scattered and
thus have wider error limits than floor samples, especially as the walls are also likely to be less
physically stable.

Finally, it must be remembered that thermoremanence records the last firing of the structure,
which may be far removed in time from its construction.

With the development of improved and more sensitive magnetometers (e.g. the Digico), the
possibilities of less magnetic materials have been pursued, and good results have been obtained at
Stamford from burnt soil beneath the central fire of the castle hall and from the mortar of a more
sophisticated fireplace; and, at Hascombe hillfort, Surrey, from a sandstone pit wall scorched by
burning grain (Thompson, forthcoming)}—in fact any in situ burnt material exhibiting the
characteristic redness that betrays the presence of iron oxide is worth considering. To a limited
extent, silts can also be used: if the material forming a silt contains magnetic particles, these tend to
align with the Earth’s field, like little compass needles, as they fall freely through water, or even air,
so that on settlement the silt is left with a depositional remanent magnetism, which will accurately
record the Earth’s field direction providing the process takes place in still conditions and that the
shape of the particles does not bear a systematic relationship to their magnetisation; for instance,
long particles magnetised along their axes will tend to lie flat, giving a falsely shallow value for the
inclination. Silts are more susceptible to disturbance than solid structures, and to a variety of
possible post-depositional chemical changes collectively called diagenesis, and tend to be weakly
magnetic and therefore difficult to measure accurately—but with the compensation of negligible
magnetic refraction. Diagenesis is minimal, and silts most reliable, if they have remained saturated
with water since deposition, as in ponds—or are as dry and inert as possible: dry, sandy silts have
proved successful in a variety of situations because, once compacted, the sterile sand forms a
protective matrix for haematite grains. Weathering is a cause of both disturbance and diagenesis, so
that the deeper, best protected features tend to give the best results. In a ditch one should, if
possible, sample the very lowest, fine layer of primary silt, washed or blown from the freshly cut
sides in the first few days or weeks of the ditch’s existence: not only is this contemporary with the
cutting, but it is rapidly sealed and protected by progressively coarser silts (Thompson,
forthcoming).
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SAMPLING METHODS

Magnetic dating of fired clay structures originally required large samples involving extensive
destruction. With the new magnetometers, measurements can be made on samples so small that
damage can be almost invisible, so that samples may be taken even from structures that are to be
preserved.

The angle of dip (inclination, I) and the declination (D) of the magnetic field preserved in the
structure must be measured in the laboratory. This requires each sample to have a horizontal
reference surface upon which is marked a line with a direction related to true north. The first can be
done very accurately with a spirit level costing less than £1; the second is more difficult, and the
ideal equipment for achieving this measurement with similar accuracy in any conditions is a
theodolite fitted with a north-seeking gyro-compass, costing over £10,000. Much cheaper
compromises are described below. The sampling procedure is to attach specially designed 1-inch
diameter PVC discs to the structure by means of 5-minute epoxy resin, which will adhere even to a
damp surface. Each disc is pushed down on to a small blob of Plasticine upon which it is levelled by
means of a bullseye spirit level and which holds it thus while the adhesive sets. The north reference
line is marked on the disc in one of several ways: directly by magnetic compass of the type with a
straight edge that can be lined up with the needle, or by sighting back from a remote theodolite,
using as reference either a built-in compass or a timed sun observation, the sun direction at that
time being obtained from the Air Almanac; or a simple slab of accurately machined Perspex, half
an inch thick and about 5 cm x 15 cm, stood upright on the discs, can serve as an accurate sun
compass, as well as being an important adjunct to the other methods: it is used as a stand-off device
to prevent the compass from being affected by the magnetism of the structure itself, or a small
alidade is attached to its side for sighting back to the theodolite. As a sun compass, it is turned until
neither shadow nor reflection is visible on the disc or the alidade, when it is precisely aligned on the
sun. To complete the sampling process, a small piece of the structure is chipped or gouged away
with the disc, about 1 ¢cm?® or even less being sufficient. After drying, the samples are consolidated
by dipping in PV A/methylated spirit solution or PV A-water emulsion.

Because of their softness and weak magnetism, samples of silts and similar materials are larger
and fully encapsulated. PVC tubes 5 cm long x 5 cm diameter, cut from standard drainpipe, are
placed over rather shorter pillars carved from the material, and carefully levelled. Plaster of Paris is
poured into the space between pillar and tube and scraped off level. After the north reference is
marked, these are detached and sealed on the underside also. The direct use of the magnetic
compass is common because these materials are too weakly magnetic to affect it.

Whatever the type of material, several samples—normally eight to sixteen—are taken to
reduce the effect of random errors and those due to magnetic refraction in fired structures and post-
depositional disturbance in softer materials.

In the laboratory, a computerised spinner magnetometer is used to determine the field direction
in each sample after removal of minor ‘soft’ magnetic components, acquired since firing or
deposition, by applying to each sample a level of alternating field, or heating in zero field,
determined by tests on pilot samples from the group. Finally, the mean direction and its level of
precision are computed and normalised (see below).

CALIBRATION
The Earth’s magnetic field is probably generated by a dynamo effect in the liquid metal
core—it is significant that the fast-rotating planets tend to have the stronger fields. The main,
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dipole, field of the Earth behaves as though there were a bar magnet almost in line with the axis of
rotation. There is also a weaker, non-dipole component which, probably because of irregularities at
the interface between the core and the solid mantle, is subject to changes in direction and intensity
called the secular variation. It is upon these that magnetic dating depends: archaeology, in return, is
contributing to the geophysicists’ understanding of these majestic internal processes of the Earth.

The secular variations are apparently erratic; therefore every part of the curve requires
calibration, and, because the causes of the variations are quite localised, a particular calibration
curve will only apply to an area up to about 1,000 km across, and even then a normalising
correction must be applied to the readings. The British Isles are a suitable size to form a single unit,
and readings are normalised to Meriden as a central position.

Such was the interest of this maritime nation in the compass that the Earth’s magnetic field
was one of the first phenomena to be investigated scientifically, and we have direct measurements
made in London as early as 1576. Back beyond this, the curve has been built up from
measurements on structures dated archaeologically or, more rarely, by radiocarbon. This is a
painstaking process: radiocarbon dates are imprecise, as are many archaeological dates, some of
which are even wrong; but with the accumulation of results, the shape of the curve inevitably
emerges and its absolute calibration is then greatly advanced by a few well-dated sites. A fruitful
two-way process can develop, where the magnetic curve indicates which of two or more possible
historical events the construction can be associated with, and then the date of the event is used to
place a precise point on the curve.

The present state of calibration is shown by Fig. 1, which also illustrates the strengths and
weaknesses of directional dating. Most noticeable is that, as the curve crosses and recrosses itself,
the magnetic direction for a particular time is not necessarily unique, so that the method can never
be totally independent of the archaeological context. The curve is quite well known back to about
A.D. 1000, and for the Roman period. Between these, the former Dark Age is still dark
magnetically, and only two measurements have so far been obtained for this period—one from the
Saxon village at Chalton, Hants., and the other from an early Stamford Ware kiln. At some times
the magnetic direction is changing rapidly and good discrimination is possible; for instance,
inclination is changing by about 1° per decade for much of the sixteenth century, and from then to
the present day it is possible to achieve results with a 68% confidence level of + 10 years for good
structures. There is a steady movement of both inclination and declination from about 1000 to
1300, over which period + 25 years is attainable, especially around 1200, for which much good
data has been obtained. Near the turning points, precision and discrimination are reduced by slow
change and, unless results are very precise, by uncertainty about which arm of the curve they lie
upon. This is particularly serious around 1400 and for the Roman period, which is represented by a
hairpin fall and rise of inclination with hardly any change in declination. Fortunately, the rate of
inclination change was quite rapid in Roman times, and + 25 years is again obtainable, but the help
of archaeology, radiocarbon or thermoluminescence is normally needed to find the correct side of
the hairpin before the discrimination of a magnetic measurement can be translated into absolute
precision. An exception is the type of site where samples from successive kiln floors will reveal the
direction in which the curve is moving, and such a sequence in Alice Holt Forest, combined with
close study of the pottery dating, is helping greatly with the detailed calibration of the Roman curve.
This curve has been pushed back into the first century B.C. by measurements on samples votained
during recent excavations at the hillforts of Holmbury and Hascombe in Surrey; and a probably
seventh-century B.C. salt-drying hearth at Mucking, Essex, has confirmed a strong easterly
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Fig. 1. The archaeomagnetic curve for Britain, normalised to Meriden. Inclination is plotted in degrees against degrees

of declination east and west of true north which is at the centre. The numbered circles indicate hundreds of years AD, and

the ticks mid-century points. The heavy line is the curve as known from direct observations. The thin line represents the

tentative curve built up from measurements on archaeological features dated by other means. There is not yet sufficient
information to fill in the curve between A.D. 350 and 850.

movement of 30° or more, first recorded by Aitken and Hawley for a hearth dated to this period by
radiocarbon at Weston Wood, Surrey.

A flood of light has been thrown on the magnetic curve by recent research in Scotland (Turner
and Thompson 1979). Cores taken from the sediment on the bed of Loch Lomond have been shown
to quite faithfully record declination and inclination over several thousand years. Previous
measurements on lake sediments, e.g. Windermere, have been only partially successful, mainly
because of poor preservation of the inclination, and because calibration was based upon
radiocarbon measurements on the organic fraction of the silt, which has proved to antedate its
deposition considerably. Using the archaeomagnetic curve for comparison, the rate of
sedimentation of Loch Lomond has been calibrated and reveals acceleration—from about half a
metre to one metre per thousand years—in recent times, and briefly during the Roman period, that
can be associated with increased erosion caused by land clearance, or, in the Roman case,
conceivably even punitive burning. Calibration of the earlier parts of the curve is aided by more
reliable radiocarbon than at Windermere. The easterly movement culminating about 750 B.C. is
clear, but from about 300 to 1300 B.C. the curve, like the Roman one, forms a tight loop that will
need help from radiocarbon and archaeology for its disentanglement. Between 1300 and 2500 B.C.,
the curve opens out to a wide loop thrusting 20° to the west which may help in establishing the
detailed chronology of that time between the Neolithic and Bronze Ages when the greatest
achievements of Wessex occurred. Between the Roman and medieval periods there seems to be a
double loop which promises good discrimination for the migration period but will depend heavily on
precision of measurement and supplementary data.




12 MAGNETIC DATING

MAGNETIC INTENSITY

There is a possibility that intensity measurement, which requires no orientation and can be
made on loose fired clay fragments such as sherds, will provide a further source of archaecomagnetic
data for Britain. The short-term fluctuations of use to archaeology are cyclic and again require
supplementary data, but intensity and direction in combination could give results more nearly
unique than either method on its own. Measurements on Etruscan, Arretine and samian pottery
seem to have shown that the strength of the Earth’s field in Europe almost halved from 500 to 1
B.C., and then rose again to approximately the first value from A.D. 1 to 200. Such substantial and
rapid changes could give very useful discrimination. Work on British material is under way at the
Research Laboratory for Archaeology, Oxford.
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TOWARDS A STRATEGY FOR EXCAVATING POTTERY KILNS
AND ANALYSING KILN ASSEMBLAGES

by D.J. Freke and J. Craddock

This paper is concerned with on-site and post-excavation procedures appropriate to the
excavation of pottery kilns. The authors’ experience of excavating a sixteenth-century kiln provided
the motivation to tackle some of the problems which the increasing volume of kiln studies is
bringing into focus, and many of the examples quoted are derived from that excavation (Freke
1979). It is becoming generally accepted that mere data collection is a fundamentally unsatisfactory
approach to many archaeological problems (Wainwright 1978). An hypothesis and a research
design, even in rescue contexts, must be specified before techniques can be discussed. It may be
necessary to re-examine current practices for their relevance.

The history of kiln studies has been one of individuals whose work has necessarily reflected
their personal interests, mediated by the prevailing archaeological concerns of their time. Implicit
research aims have ranged from object-oriented antiquarianism (Vidler 1933) to the systematic
classification of kiln types (Musty 1974). There will never be total agreement about the aims of such
studies, nor about the techniques used to implement them, but this only makes it more imperative
that excavators should examine the limitations and strengths of their methods.

Much recent work has been concerned with the relationship between the individual kiln site
and its social and economic environment (for instance Streeten, this volume). For this sort of wide-
ranging interpretation comparative sets of data are required, and inter-site comparisons of kiln
structures are now well established, indeed many excavations are primarily directed at providing
data for such comparisons. But the kiln-type is obviously only one of the variables exhibited by kiln
sites and the examination of the socio-economic environment of kilns and potters requires inter-site
comparison of other variables. Many excavation reports describe some of the variables of kiln sites
and assemblages but not always in terms which allow their comparison with other sites. There has
been no general discussion of what evidence pottery kiln excavations should produce, nor how to
excavate kilns to ensure that such evidence is recovered, nor how this evidence should be analysed
and published.

The current concerns of kiln excavators, as revealed implicitly by recent reports, seem to be
twofold: firstly, a study of the spatial organization of pottery sites, most directly expressed in a
specific appeal for the search for ancillary buildings (Musty 1974, 58); and secondly, a comparison
of the fabrics and forms (Peacock 1977; Brears 1971, 18-20; Freke 1979). These divergent interests
have always been present in the spectrum of kiln excavations, but they have now become
specialised to the point where the excavation report and the pottery report of the same excavation
can be published in different issues of a national journal (Tait & Cherry 1978 and forthcoming).
These research orientations need both a more extensive and a more intensive approach to pottery
kiln excavations than is usual at present. The elucidation of the layout of any site entails area
excavation of suitably preserved sites, while the study of the variability of the product demands a
vigorous approach to on-site collection and post-excavation analysis.

There is an apparent conflict between these aims. The excavation of large areas to expose the
relationships between features is normally only economically feasible if earth moving machinery is
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employed, a course which is incompatible with the meticulous recording of the surface distribution
of pottery in the same area (Asch 1975, 173). Total excavation by hand usually necessitates digging
a much smaller area than could be tackled using machinery. The special problems of multi-period
urban or complex industrial sites will be considered below, but a solution on rural sites is a
programme of sampling in advance of machining in order to allow the reconstruction of the spatial
distribution pattern of the pottery. The samples should be collected in a controlled manner to enable
valid inferences to be drawn about the product. If inferences about spatial distribution and product
variability are to be reliable then the sampling procedures must be appropriate, that is, designed to
answer carefully formulated questions. Reports of kiln excavations rarely state how the decisions
about where and how to excavate were reached, nor how the fraction of pottery published was
collected on site and selected for post-excavation analysis. A conscious multiphase approach is
required (Redman 1975), first to establish the research design, then to survey the sites and assess
which should be excavated, then to determine how, and how extensively, the selected sites should be
dug, and finally how to select groups for analysis from the total excavated assemblage. This
procedure is already carried out implicitly, but in an ad hoc fashion. At each stage attention needs
to be focussed on the priorities and potentials of the sites and the proposed methods of excavation
(Wainwright 1978; Groube 1978).

Survey and site selection

In Sussex the survey aspect is now well covered (Streeten, this volume), but site selection and
excavation has, to date, necessarily been haphazard, depending on chance discoveries and
opportunism. Imminent destruction has proved a potent spur to excavation and seven out of the
thirteen medieval pottery kiln site excavations in Sussex have been the result of rescue programmes
of the last ten years. It is probably imperative to continue excavating all threatened pottery kilns in
view of their rarity as compared with, say, bronze age barrows (there are about a score of medieval
pottery kilns known in Sussex, but there are over 215 barrows or barrow groups [Drewett 1976]).

Excavation strategy

It is at the stage of planning the excavation strategy that the research design becomes a critical
factor in Sussex. Rescue archaeology should not imply rushed, unstructured or underfunded work.
If excavations are to contribute towards the general aims suggested above then where possible
controlled sampling and extensive area excavations should be carried out. On urban or complex
industrial sites and rural sites the aims are the same, but the complicated stratigraphy on restricted
urban and industrial sites make a simple distribution pattern difficult to achieve and interpret. The
identification of different phases of the layout needs total excavation but sampling in advance of
excavation will probably be less useful on urban sites than on rural ones. Instead, contexts which
yield stratified groups must be the source of the material which will be used to assess the products.
Sealed and stratified contexts may be very difficult to find, but as an excavator of any site must
identify different phases and the products of those phases, the problem of what contexts to sample is
a general archaeological concern (Brown 1975).

On rural sites, too, the excavator’s prior knowledge about his site usually precludes a simple
probabilistic sample design. In situations where the kiln can be located using a proton
magnetometer and where the waster heaps may be visible on the surface and clay pits still extant
and where even the limit of potter’s holding may be known, then the use of a stratified, systematic,
unaligned sampling procedure will be more useful (Redman 1975, 151). The theories and
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procedures of sampling appropriate to archaeology are discussed in detail elsewhere (Mueller [ed]
1975; Cherry et al [eds] 1978). Here it is only necessary to establish that the purpose of the
sampling strategies proposed for pottery kiln sites is to provide data for two types of assessment:
firstly the pottery densities and variations at different parts of the site, and secondly the range and
variability of the product itself.

The sample units therefore need not be very large. Enough of each zone of the site should be
sampled to allow the distribution pattern to be discerned, and the pottery recovered from the units
must provide enough material for the analysis of its variability to be statistically valid. It is usually
thought that one problem not encountered in kiln sites is lack of material, but the appropriate size of
a sample depends upon the frequency of the objects in which one is interested in the population
being sampled. If the research aim necessitates the recovery of very rare items, like a particular
decorative motif, then ‘it might be necessary to recover virtually all the sherds from the site’ (Asch
1975, 171). The truth of this was demonstrated at the Lower Parrock sixteenth-century pottery kiln
where one particular moulded design was represented by one sherd out of 177,400 (Freke 1979,
Fig. 14, no. 73). The choice of sample size clearly depends on the excavator’s prior assessment of
the likely frequencies of the objects in which he is interested, and the questions he intends to ask of
his material (Cowgill 1975, 263 and 274). At Lower Parrock the general proportions of all the
forms except the ‘exotics’ were established by analysing less than 1,000 rims.

Whether or not it is intended to attempt to recover virtually all the sherds on the site, the
pottery collection from the sample units must be total. This may result in a large amount of material
but as suggested above, only relatively small amounts need to be analysed in detail. Nonetheless the
total collection of pottery from sample units will usually produce much less than the quantity
excavators are tempted to accumulate.

Total collection from the sample units avoids the inevitably haphazard and non-probabilistic
methods of gleaning otherwise forced upon excavators when faced with the quantities of material
potentially available on kiln sites. Ad hoc methods are rarely detailed in reports and most on-site
selections inevitably result in unquantifiable errors or bias, and the estimates of total output or
variability based upon such selected material, even if attempted, must remain unsubstantiated
guesses which depend for their authority on the intuition and experience of the excavator. Total
recovery of pottery from sample units is, however, a slow process. At Lower Parrock the
excavation of only 156 square meters of ploughsoil, which included a very small waster heap, took
approximately 1,000 person/hours (6 excavators 4 weeks).

Analysis of the assemblage

The essential preliminary to the detailed assessment of the formal variation of the pottery is the
analysis of the fabric. It is necessary to isolate ‘alien’ sherds and establish the range of fabrics
produced at the kiln. It may be possible to distinguish ‘domestic’ and work areas using ‘alien’ sherd
distributions, and different fabrics used by the same potter(s) may have been used to make different
types of pots. Fabric analysis is discussed generally by Peacock (1977), and specifically in relation
to kilns by Streeten (this volume).

The formal analysis of the pottery should be designed to yield information on the two research
aims outlined above—the layout of the site and the variability of the product. The methods of
analysis will be different for each. There has been no general discussion on how the material from
kiln sites could be analysed except Clive Orton’s work on the mathematical reconstruction of forms
(1974) although there has been some examination of pottery quantification generally (Solheim
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1960; Hinton 1977; Shepard 1956; Orton 1975; Young 1979b). The methods of pottery
quantification used in archaeology are: sherd counts, sherd weights, volume displacement, rim
counts, minimum vessel counts, and vessel equivalent counts. Some of these methods are not
relevant to the sort of analyses contemplated here. Sherd weighing and sherd counting are simple
methods which can demonstrate distribution patterns, and the ratio of number to weight can be
used to identify pits or trampled areas. Volume displacement is rapid, but it is messy (Hinton 1977)
and lacks the comparative element of counting and weighing. Simple rim sherd counts can be used
to estimate total numbers of sherds; in the very large groups at Lower Parrock the number of rim
fragments as a percentage of the total number of sherds in each of 34 groups was 5.9 per cent + 1.2
per cent to one standard deviation. Weights of rims were not such a reliable guide (9.8 % =+ 8.6%).

If weighing and counting are carried out in terms of simple vessel categories and broken down
into vessel parts, like rims, bases, etc., it will give adequate information for the purposes of
elucidating the site layout. Any more detailed information needs some method of calculating whole
vessel numbers. The two widely used techniques are minimum vessel counts and vessel equivalent
counts. Minimum vessel counts depend upon comparing various aspects of the sherds such as rim
profile ang fabric and assessing whether the fragments may have belonged to the same vessel. This
is a very effective way of analysing relatively small numbers of sherds in restricted contexts, such as
medieval pits (Freke 1978). The method depends upon being able to compare directly all the sherds
in a group with one another, and also with those from all other groups on the site. This is necessary
because fragments from one pot may have become scattered into, say, a score of contexts, and so
will be counted 20 times if each context is considered separately.

On kiln sites the sheer numbers of sherds in each context, let alone the whole site, precludes the
efficient comparison of every sherd with every other. The alternative method of whole vessel
assessment—the vessel equivalent count—avoids this problem. It is calculated by adding up the
percentage of the circumference of the rim which each rim sherd represents and dividing by 100.
This gives a notional total number of complete pots. It can be checked by comparing the vessel
equivalent number of jugs with the number of jug rim fragments still attached to a handle stub or
with a scar of one (which therefore represents one vessel). In large enough groups (over 10 vessels)
this comparison gave a very close correspondence at Lower Parrock (Freke 1979, Table 3). The
vessel equivalent method avoids the problem of the single pot spread into many contexts. It also
avoids the subjective decisions about similarities of form or fabric on which minimum vessel counts
ultimately depend. The rim types can be divided into any desired sub-groups to whatever level of
detail, down to actual single vessels. Comparisons of different rim profiles are very easily carried
out using reference drawings, whose range can be extended as significant new profiles are identified.

When compared with the results of simple rim sherd counts it can be demonstrated that vessel
equivalent counts give an automatic adjustment to compensate for different sized forms (Freke
1979, Figs. 5, 6). So, narrow-necked costrels (form 6), whose rims are often found whole or in only
a few fragments, represent a much higher percentage of the whole assemblage by vessel equivalent
than they do by simple rim sherd count. The converse is true of the wide mouthed forms like plates
and bowls (forms 3 and 4), whose rims commonly shatter into many fragments.

Of course, some forms cannot be identified by their rims alone, or their rims may be too fragile
to survive well. But other features, like bung holes, handles, decorative motifs or even bases can be
used to refine the information given by the vessel equivalents. For instance, at Lower Parrock, rim
form 2 included bung hole pitchers, small handled jars, and storage jars without handles. These
forms could not be distinguished by rim profile alone, but in conjunction with other features like
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handle stubs and bung holes they were easily quantified (Freke 1979, table 3). Forms which do not
have rims at all, or where rims may not have survived could be quantified as whole vessel
equivalents using other criteria unique to those vessels. The important thing is to establish some
method of counting whole vessels.

At this point the aim of calculating the proportions of different forms represented in the
wasters should be explained. It has been argued and generally accepted that the wasters on pottery
kiln sites cannot be used as evidence of the proportions of forms actually produced (Musty 1974;
Mayes 1968). It is suggested that the potters would have protected their finer wares from damage
more carefully than their household wares, and that therefore fine wares are likely to be under-
represented in the wasters. (There is a counter argument that the fine, more fragile vessels may have
suffered more and have been less saleable as seconds than the more robust coarse wares, resulting
in a disproportionately high representation of such vessels in the wasters.) Musty does point out,
however, that rare items on Kkiln sites are also rare on ‘consumer’ sites, (1974, 59-60), and John
Nuttgens (this volume), who uses a wood fired kiln to fire stonewares, considers that his own
wasters are a fair representation of his actual production, except that mugs are under-represented
and large plates and dishes are over-represented. Hugh Tait has pointed out that some potters’
catalogues do not tally with the wares found in the excavation of their kilns (pers. comm.), but there
is no reason to accept that potters’ catalogues are necessarily a more accurate reflection of their
output than their wasters. Even if we accept that wasters may be a skewed sample, then differences
in the proportions of forms found at different kilns will still reveal differences in production,
although they may not be so simply related to actual output. The outright dismissal of the
usefulness of comparing the proportions of forms represented in the wasters at different sites has
meant that the data has not been collected which would enable us to answer questions about the
specialities, if any, of different potteries, or about the standardization of forms, or how potteries
varied in the quantity and quality of their products, or how the fashions in coarse wares altered
through time and from place to place.

It is likely that many devices and techniques used by potters which are assumed to be
technically necessary may actually be individual, local, or national habits. This gives them a
cultural as well as technical significance. At Lower Parrock, counting, measuring and classifying
handles showed conclusively that the styles of attaching the handles to the body varied simply as a
function of the handle width but the treatment of the handle itself (stabbing or ridging) was clearly
related to the form of the pot and had little to do with technical ‘necessity’. More comparative data
from pottery kiln sites will enable pottery studies to make serious contributions not just to the
dating of other sites, but to the wider problems of cultural development.

The more prosaic, but equally pressing, problems of adequate publication may also benefit
from these suggestions. It has been shown at Lower Parrock that a rational sampling procedure
results in a manageable amount of pottery, of which a relatively small proportion need be analysed
in detail to produce the answers to specific questions. It is to be hoped that this will encourage those
who are daunted by the prospect of coping with mountains of material to make a molehill out of it
from the very beginning.

Authors: D. J. Freke, Rescue Archaeology Unit, University of Liverpool.
J. Craddock, Department of Urban Archaeology, Museum of London.

The Society is grateful to the Dept. of the Environment for a generous grant towards the publication
cost of this paper.
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PRACTICAL POTTING TECHNIQUES
by John Nuttgens

The topic of potting techniques is enormous, so in this short paper I will concentrate on
aspects which are particularly relevant to the archaeologist. Many modern practices bear only a
tenuous relation to the traditional methods which produced the remains which archaeologists study.
But some of my methods are not too different from those of the traditional country potter,
particularly as I make domestic wares, mainly from the clay on which the workshop is built, and I
fire them in a wood fuelled kiln. Against this it must be admitted that many materials such as kiln
furniture, temperature cones, glaze materials and ball clay are imported. Also my market of craft
shops catering for a middle class clientele is obviously different from that of earlier periods.
However, much ceramic technique is universal, so my experience may be of use to those studying
earlier pottery.

There are some differences in the terminology used by potters and archaeologists; potters say
‘body’ when archaeologists use ‘fabric’, and the archaeologists’ ‘body’ is the potters ‘pot’ (shape),
and ‘kneading’ is called ‘blungeing’ by some archaeologists. ‘Blungeing’ for the potter is the mixing
of clays or glaze materials into a liquid slip. These terminological confusions are symptomatic
unfortunately of an occasional lack of understanding of practical potting, and many flights of fancy
which purport to be descriptions of fact can be found in the archaeological literature. One example
will suffice: “The speed of rotation which the wheel builds up creates centrifugal forces which throw
up the lump of clay, while the potter has to control it and force it to maintain the shape he wants. A
wheel has to spin at at least 100 revolutions per minute to create centrifugal forces” (Goven 1973).
This is nonsense. Closer co-operation between archaeologists studying pottery and those who still
make it would help to avoid much mis-understanding, and enhance the interpretation of pottery in
archaeological contexts.

I will describe the processes involved in making my pottery, attempting to quantify time,
materials and so on where possible.

Preparing the clay

The clay is dug from a glacial deposit of clay mixed with sand, flints and pebbles. It is dug
from pits 2 m by 3 m in horizontal spits the depth of a spade blade (25 cm). The pits are 1 to 2 m
deep, and in four years of work comprising 45 kiln loads, four pits have been dug (10 m? of raw clay
extracted). The pits are backfilled with sweepings from around the kiln, wood scraps, clay waste,
slops and rubble. The clay is dried under covers to facilitate its subsequent slaking and then it is
mixed with water in a large tub (blungeing). The resulting slip is passed through a large fine sieve
(sbth inch mesh) into a settling trough, where it is left for two to three days before the surface water
is poured off. Powdered white ball clay is then added to make a 50/50 mixture of more or less
workable consistency, although a little more drying may be necessary. The clay is then kneaded
before use.

Throwing, glazing and drying
The wheel is electric and revolves at 0-200 revolutions per minute. The lump of clay is always
opened out from the centre, which may leave a clockwise spiral groove inside the base (the result of
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an anticlockwise spinning wheel). Some interior surfaces—especially in the necks of bottles and
pitchers—may show a rippling stretch marking in the form of diagonal lines rising from left to right.
These occur when the pot has been ‘collared in’, that is, its diameter reduced, and they are most
noticeable in pots made of clay which has not been rendered into slip in preparation. Marks rising
from left to right indicate an anticlockwise spinning wheel, usual in the west (N.B. in the Far East,
wheels revolve clockwise). Two or three weeks’ work is needed to producenthe approximately 250
pots which make up a kiln load.

When mixing the glaze for application to leather hard pots, it is necessary to add 20 to 40 per
cent of clay or 5% bentonite so that it will shrink at the same rate as the pot as they both dry out. A
liquid glaze may be applied to some simple shapes of bone dry pot before firing without the risk of it
flaking off. However, if it is applied to the inside only the pot is liable to crack as the inside clay
surface expands with the intake of moisture.

Large pots require several weeks to dry but small items, up to approximately 10 cm high, can
go into the kiln still damp. Obviously the weather and seasons affect this process, and in winter the
drying pots must be protected from frosts. This may make potting impracticable during the winter
without a heated workshop.

Firing

The pots are stacked in the kiln without saggers which would take up at least half the available
space and are only necessary for fine wares on which flashing is considered a blemish. On my wares
volatilised fly-ash can produce pleasing surface effects. The unglazed pots are stacked rim to rim or
base to base on modern refractory clay batts. The load is approximately 250 pots of various shapes
and sizes, in a kiln with a floor area of 14+ m? and a total capacity of 2 m® with a load capacity of
1.3 m>. The kiln is brick and is loaded through the doorway which is bricked up and clammed over
with a mixture of clay and the ash from previous firings. The kiln has been repaired once in four
years. Firing takes fourteen hours and consumes ten cwts of wood in the form of pine bark off-cuts
weighing up to twenty pounds and pine and beech furniture off-cuts. It is fired to a temperature of
1260°C to produce stoneware. The firing produces only about half a bucket of ash, the rest being
blown through, particularly the ash from soft woods like pine. Some of the ash in the firebox fuses
into a glassy clinker. Firing at a lower temperature to produce earthenware would result in more
ash. The kiln takes 48 hours to cool sufficiently to draw.

Rejects

Probably the most prominent characteristic of pottery kiln sites are the wasters. A great deal
can be deduced about the operation of the pottery by the faults it produces. Quality control depends
upon the standards that a potter sets for himself. This varies, even for a single potter: for instance
what I might regard as saleable one day I may reject out of hand another day if it’s drizzling. Some
potters may not mind selling (and their customers do not mind buying) a fire-cracked pot, while
others (on both sides of the transaction) may be more concerned about their reputations.

A waster dump may be considered to represent the output of the pottery, insofar as there
should be examples of all the lines produced. However, some lines are more prone to faults than
others (table 1). These differences reflect the inherent vulnerability of the different shapes to the
stresses induced during firing, but there are many other causes of failure which can operate
independently of these built-in weaknesses. In fact, firing cracks and explosions, faults which are
closely related to shape, account for only about a quarter of the pots in my waste heap. The rest
being the result of accidental breakages, overfiring, glaze stickers and so on (table 3). The
relationship between my actual production and the waster tip is shown in table 2. It must be
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remembered that these are the result of only four years’ work, in a new area, making high-fired
stonewares. A long established kiln making earthenwares would have a different characteristic
pattern of faults; probably a larger proportion would be overfired. Some sorts of faults are not
represented in the tip at all because they do not survive even as fragments; for instance, a faulty
clay mix once caused the loss of a complete kiln load which was then used as hard core. The
fragments have subsequently disintegrated. Seriously underfired vessels would suffer similar
destruction.

As suggested above, some faults are characteristic of the methods of firing. At the sixteenth-
century pottery kiln site at Lower Parrock (Freke 1979) some of the bases were very underfired, but
a few centimetres higher up they were well fired, sometimes overfired. This indicates that they were
positioned on a relatively cool surface in the kiln, possibly a shelf or more likely the ground. This
fault would occur in the bottom layer of pots in a kiln without firebars (as at Lower Parrock) or
with an internal pedestal (Musty 1974, 45; types 1b, 2c, 4a [ii]).

Comments on some potting techniques

All my handles are applied in the English country tradition. A stub of clay luted onto the pot
near the rim is pulled, using water as a lubricant. It is bent over and luted at its lower end. This
results, naturally, in a thumb print at the top and possibly ridges and grooves down the length of the
handle. These are not necessarily a conscious design feature but merely an impression of the
individual hand which pulled the handle, especially if it is made at speed. It is possible to pull a
handle from a stub in three strokes. The forms of the handles found at Lower Parrock are the result
of the stub being initially squeezed between forefinger and thumb to give a wedge shaped section,
and then the sharper edge being turned under with a few strokes.

A close examination of many medieval pots will reveal that fast and uneven firing dictated the
potting techniques to a large degree. This includes the pricking and slashing of handles which being
relatively thick are prone to explosions. Similarly the achievement of a uniformly thin section from
top to bottom of a pot is clearly an advantage in fluctuating firing conditions. To attain this some
finer medieval jugs were first thrown upside down to produce a thin section in what would
ultimately be the lower part, then a thin sheet of clay was fitted into the open end and the pot turned
the right way up on the wheel. the base was quickly smoothed in and the rim zone thinned and
finished. The ‘sagging’ bases of coarser medieval cooking pots were another response to uneven
firing. They cannot have been caused by lifting the pot from the wheel without cutting it off, as is
sometimes suggested (for instance, Solon 1885). It is quite impossible to prise off a pot, even with a
sanded wheelhead. The sagging bottoms were undoubtedly made by pressing out the leather-hard
bases, possibly into a mould of wood or clay. One of the reasons for doing this was probably that a
curved base is better able to withstand the stresses of a fast and vigorous firing and of subsequent
cooking than is a flat base. Another advantage is that in stacking the kiln a curved base to curved
base arrangement allows more freedom for the circulation of the gases, so there is less likelihood of
bloats and explosions.

To conclude; the possible shapes and treatments of pots made by traditional methods are very
various, but underlying all the variations are the inescapable limitations and strengths of the
processes employed. To isolate the individual or cultural achievement embodied in pottery from
archaeological contexts it is necessary to appreciate these physical parameters.

Author: John Nuttgens, Eynons Ford, Reynoldston, Swansea.
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Table 1. Percentages of rejects in particular lines. Table 2. Each line as percentage of total output,
compared with waster heap.
Shape Per Cent
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Teapols 4 UBS ottt .5 4
: Lo .| ........................... : Storage jars (small) . .......... 5 25
i (Rrge) = sevoncvrerer snsssusns i Small bowls . ................ 18.5 20
i - g TS T R s {5 TEAPOLS .« .o oeereeeann. 3.5 2.5
Arge At/ diShes: ... . ce s sins wbie sim o ooh s sosoms s Storage jars (large) ........... 35 5
Very large vessels (over two gallons) ......... 15 Plates 45 6.5
Experimental shapes and glazes, and others .... 25 Large flat dishes ............. ) 10.5
Very large vessels ............ 2 2.5
Experimental shapes and glazes . . 1 4
VASES: & sivs s « 5 o a0t 5 551 & 35w & i 1.5 0
Largebowls ................ 3.5 15
PIANEPOLS: 5 0 i, isies srosh smmcesitons 10 9
Saltkits c s wis s o a6 5 56 5 w0t aovne 1 1.5
Table 3. Causes of common faults, with percentage occurrence in waster heap.
No. of
Fault Comments vessels %
Firing cracks Uneven firing, vessels damp before firing, kiln damp, bad joints
(especially handles), clay too thick, stacks too heavy. 18 24
Accidental breakages Pots dropped when unloading kiln, damage caused when prising apart
pots fired in contact. 17 22
Overfiring Symptoms: bloats (large bulges with spongelike interior structure,
caused by carbonaceous inclusion), blisters (small regular spaced
bulges caused by small bubbles of air in clay), warping. 12 16
Glaze stickers Glazed pots fired in contact with other pots. 10 13
Experimental shapes Mostly cracked. 6 7
Faults in commissioned pots Pots with names etc. must be perfect. 3 4
Non adherence of slip Usually on sharp angles such as rims. 3 4
Glaze tests I have made 200-300 glaze tests on small bowls or cylinders. Many
of these will end on waste dump. 2 24
Explosions Pots too damp, clay in excess of 3 cm thick, usually very large vessels. 2 24
Total 76 100

There were 13 alien pots represented in this dump in addition to the wasters.
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NEOLITHIC POTTERY IN SUSSEX
by Peter Drewett

The study of Neolithic pottery in Britain is currently in a state of flux. Established types have
been discarded and new broad styles have been isolated. Major problems do, however, remain and
the time is clearly ripe for a total re-appraisal of Neolithic pottery along the lines of Clarke’s Beaker
pottery analysis (Clarke 1970). It seems widely agreed, however, that three broad groupings can be
defined in England during the early Neolithic. Wainwright’s Western and Eastern Components and
Decorated Group (Wainwright 1972, 71-75), Smith’s Hembury, Grimston/Lyles Hill and
Abingdon Groups (Smith 1974, 106-111), and Whittle’s South-western, Eastern and Decorated
Groups (Whittle 1977, 77-98) all underline this three-fold division (Fig. 2). There do, however,
appear to be fundamental differences about what belongs to which groups. These problems are
nowhere more acute than in Sussex where Smith states that ‘At Whitehawk the Hembury Style
reaches the eastern limit of its known distribution, and there is associated with two groups of
decorated bowls which owe their forms respectively to Hembury and to Grimston/Lyles Hill, and
with a number of Ebbsfleet bowls’ (Smith 1974, 110). Whittle however clearly takes ‘issue with
Smith’s view of the Whitehawk assemblage as a mixture of Hembury and Grimston/Lyles Hill
Styles’ . . . ‘forms, decoration, and the use of lugs and handles all taken together, the assemblage
may be best considered as a variant of the Decorated Style’ (Whittle 1977, 94).

o GRIMSTON-LYLES HILL o EASTERN

e HEMBURY e SOUTH-WESTERN

a DECORATED

Fig. 2. Neolithic pottery types in England: (a) Distribution of Grimston/Lyles Hill Series and Hembury Style (after
Smith 1974): (b) Distribution of Eastern, South-western and Decorated Styles (after Whittle 1977).
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The basic problem when studying earlier Neolithic pottery in England is the broad uniformity
of the tradition over much of the country. Simple round based bowls, either open with S-profiles or
carinated, together with deep bag shaped vessels, predominate. Rim sections are generally simple
and decoration is often absent or very simple in type. Locally there are differences but the basic
elements remain the same throughout the earlier Neolithic.

With many of the forms common to the three regional groups, an essential difference appears
to be in the quantity of decorated forms favoured in the region. The South-western (Western or
Hembury) region has virtually no decoration, while the Eastern (Grimston/Lyles Hill) region has
very sparse decoration largely restricted to fluting inside the rim, although incised oblique lines are
not unknown. The South-eastern region (Decorated Style) is characterised by its extensive use of
decoration including incised and fluted lines, horizontal bands of short jabs, bands of shallow
depressions and even incised zones of criss-cross lines.

The presence of lugs in the South-western region and their absence in the Eastern region
remains a significant difference between the two groups. Several types of lug are known in the
South-west, including perforated and unperforated types which include the ‘trumpet’ lugs with their
characteristically expanded ends. The South-eastern region (Decorated Style) has some lugs with
the perforated type being most usual.

Although these three styles do appear distinct in the centres of each region, Devon and
Cornwall (South-western Style), Yorkshire (Eastern Style), and Lower Thames and Kent
(Decorated Style), zones of distribution clearly confuse the situation over most of the remaining
areas of Britain. Work by Hodges (in Smith 1965) and Peacock (1969a) has shown the existence of
extensive pottery production centres and distribution patterns in the Neolithic. Qur three zones
could therefore indicate generalised distribution zones (Fig. 3). Such distribution zones are,
however, blurred by the existence of a substantial underlying domestic pottery industry.

Following the work of Hodges and Peacock, an attempt is being made in Sussex to use
petrological analysis of pottery thin sections to identify local and traded pottery. To date, 14
sections have been examined, two from Whitehawk (unpublished), one from Barkhale
(unpublished), two from Alfriston (Drewett 1975), one from Selmeston (Drewett 1975a), two from
Offham (Drewett 1977), and six from Bishopstone (Bell 1978). The actual sectioning and
identification of twelve of the sections was undertaken by Caroline Cartwright, Research Assistant
in the Sussex Archaeological Field Unit, while the remaining two from Whitehawk were sectioned
by Henry Hodges.

Using the results of these thin sections, together with simple surface examination of material
from other sites, it is possible to define five distinct fabrics current in Sussex during the third and
fourth millennia B.C. (Fig. 4).

Fabric I

A grey ware with reddish brown to grey surfaces, which although smoothed are irregular
where large pieces of calcined flint cut through the surface. In general a roughly made and poorly
fired fabric. Thin sectioning of this type shows large quantities of large, angular, calcined flint
inclusions with some smaller, more rounded flint fragments as well. Also scattered throughout the
clay matrix are small, sub-rounded quartz grains and small, angular and splinter-like flint chips, iron
mineral inclusions and iron staining.
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EASTERN

SOUTH-EASTERN

SOUTH - WESTERN

= = =% Gabbroic pottery
—® Oolitic pottery

Fig. 3. Possible long distance distribution zones of Early Neolithic pottery in England and known distribution of
Gabbroic and Oolitic wares.
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Fig. 4. Neolithic pottery fabric types in Sussex. On geological base map (after Sheldon, in Drewett 1978).
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Fabric IT

A light brown to grey ware with medium to fine calcined flint tempering. Compared with
Fabric I, the calcined flint inclusions in the thin section of Fabric II were smaller and more
numerous, although still mainly angular. Also more numerous were the small to middle sized flint
inclusions which were evenly scattered throughout the denser clay matrix. Numerous sub-rounded
to angular small quartz grains, some iron mineral inclusions and patches of iron staining were
scattered throughout the sherd body.

Fabric 111

A red-black ware with coarse to medium shell inclusions. A thin section of an example from
Bishopstone indicated the probable use of mussel shells which appeared in thin section as long, lath-
like fragments. Small mineral fragments, predominantly quartz but with some magnetite, were
noted. The Bishopstone examples also all contained limestone fragments.

Fabric IV

A sandy fabric with large pieces of calcined flint which project through the surface of the
vessel. Thin sections show large, angular flint fragments with small, rounded quartz and feldspar
grains and a little very fine grained quartzite.

Fabric V
A thin, soft greyish ware tempered with grog, a little quartz and flint together with iron mineral
inclusions and patches of iron staining.

The most striking conclusion that can be drawn from the study of early Neolithic fabrics in
Sussex is that they indicate localised manufacture and distribution probably resulting from a
domestic potting industry. Due to the linear nature of the geological deposits in Sussex, virtually all
sites, at least in the south of the county, have local access to clay (either Gault, Wealden or
Downland Clay-with-Flints) together with local sources of flint for tempering. It is therefore not
surprising that the bulk of all Neolithic pottery in Sussex is flint tempered of Fabric I and II. Little
can be concluded from these fabrics except that as the constituents were locally available at all sites,
they are most likely to have been used locally.

The use of shell, sand and grog underlines the very localised nature of Sussex pottery. Marine
shell tempering (Fabric III) is only found on the south side of the Downs at, for example,
Whitehawk and Bishopstone. Both these sites are near a sea-shore source. Sand tempering (Fabric
V), although uncommon, is found on both sides of the Downs, although a sea-shore source is likely
for sites like Bishopstone while the Greensand to the north of the Downs could supply sites like
Bury Hill. Heavy mineral analysis may help solve this problem.

The single pottery group from the High Weald (High Rocks), being a great distance from sea
and Downland sources, used Wealden resources with grog tempering dominating. The very slight
use of grog at Offham, on the north side of the Downs may indicate some Wealden connections.

The only hint of anything other than very localised manufacture and distribution we have from
fabric analysis are a few rounded pieces of slightly metamorphosed limestone in one sherd of Fabric
[T from Bishopstone (Bell 1977, 18). No Sussex source can be found for metamorphosed limestone,
although limestone is known in the Newhaven outlier of the Woolwich and Reading Beds. It is
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Fig. 5. Distribution of Neolithic pottery forms in Sussex.

conceivable, however, that metamorphosed limestone could have arrived on a Sussex beach by
long-shore drift or even glacial action (Briggs 1976).

Fabric analysis, slight though it has so far been, would suggest a very localised pottery
industry in Sussex with possibly even each site producing only pottery for its own needs. Trade
between sites is impossible to demonstrate in Sussex using fabric analysis. We shall now therefore
turn to pot forms (Fig. 5) and decoration (Figs. 6 and 7) to see whether any groupings could
indicate pottery production on anything more than a site by site basis.

There are many problems which arise when considering forms and decoration. Firstly the
scarcity of material; three larger assemblages, six smaller ones (ranging from 351 sherds at
Bishopstone to 171 at Offham) and a few individual chance finds. This material comes from
causewayed enclosures, settlement sites and a barrow, so variations in form and decoration could
reflect usage at sites serving different functions. Finally we have no evidence that all the groups are
contemporary. Bearing in mind these problems, certain features of both decoration and form tend
to underline the distinction between sites on the south side of the Downs and those on the north side
and in the Weald. Lugs are more common on the southern side (Trundle, Whitehawk, Bishopstone)
with only one known from the north (Offham). Likewise stabbed, incised and fluted decoration is
found on the south side and is only represented by two sherds (from Bury Hill) on the north side of
the Downs (Fig. 7).

A consideration of decoration and form, therefore, possibly underlines the absence of any
fabric evidence for north-south movement of pottery across the Downs. This may suggest either
east-west trade along the coast or, more likely, that we are dealing with an entirely domestic pottery
industry.

If we now turn to the chronology of Neolithic pottery in Sussex, we still have the problem of
very few Carbon-14 dates to give absolute dates to the sequence (Fig. 8). The elements we have
considered so far may largely be thought of as Earlier Neolithic, a period beginning perhaps c. 4300
B.C. and lasting c. 1000 years down to c. 3300 B.C. A Carbon-14 date from Findon (3390+150
b.c.) marks the beginning of the sequence, while another from Bishopstone (2510 + 70 b.c.)
perhaps marks the end. During this period flint mines, causewayed enclosures and long barrows
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Fig. 6. Main Neolithic pottery forms in Sussex (4): 1 Carinated bowl (e.g. Bishopstone); 2 Open bowl (e.g. New Barn

Down); 3 Open bowl (e.g. Trundle); 4 Necked bowl (e.g. Combe Hill); 5 Cup (e.g. Offham); 6 Solid lug (e.g. Whitehawk);

7 Perforated lug (e.g. Whitehawk); (a) Stabbed decoration (e.g. Trundle); (b) Incised (e.g. Trundle); (c) Fluted (e.g.
Bishopstone); (d) Perforations (e.g. Offham); (e) Impressions (e.g. Selmeston).

dominate the landscape. A domestic potting industry with largely similar forms, fabrics and
decorations spans the whole period. It is likely that although the elements remain constant
throughout the period, comparative percentages of these elements may vary with time. This cannot,
however, be determined until large groups have been found, analysed and independently dated in
Sussex.

Around 3300 B.C. (or 2500 b.c. in Radiocarbon years), we see a radical change in the
Neolithic in Sussex (Drewett 1978). Causewayed enclosures, Long barrows and possibly flint mines
go out of use to be replaced by few communal monuments other than the odd scruffy oval barrow,
e.g. Alfriston, 2360+110 b.c. (Drewett 1975). With the absence of henges in Sussex we
unfortunately have no big assemblages of pottery which can be assigned to the late Neolithic (c.
3300 B.C.—2500 B.C.). The odd sherds of Peterborough Style from Selsey, Oving, Castle Hill and
Friston could well be late Neolithic, but the best group of late material comes from the recent small
scale excavations of an open settlement on Bullock Down, Eastbourne. At least five sherds of
Mortlake Style bowls and three collar sherds, with bold grooved ornament, more in the Fengate
Style, were found associated with plain, heavily flint gritted wares. Although Grooved Ware is
sometimes associated with these late Peterborough Styles (e.g. at West Kennet), none was found at
Bullock Down, although the Beaker settlement of Belle Tout some 1 km to the west did possibly
produce some Grooved Ware (Bradley, pers. comm.). Elsewhere in the county Grooved Ware is
most uncommon with sherds from Findon and a possible example from High Rocks being the only
known decorated examples. The single example of a small, round based pot with lugs associated
with early Beaker or plain Grooved Ware material at Playden in the far east of the county may
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Fig. 7. Distribution of Neolithic pottery decoration elements in Sussex.

suggest the continuation of the early Neolithic tradition of simple, plain round based bowls
throughout the late Neolithic and even into the early Bronze Age. Playden has a C-14 date of
17404.115 b.c. (BM 450) to confirm this late date. The essentially domestic nature of the
Neolithic pottery industry in Sussex could have resulted in early traditions persisting and help to
explain the very low density of late forms derived from elsewhere.
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THE BRONZE AGE
by Ann Ellison

INTRODUCTION

The study of Bronze Age pottery in Sussex has benefited greatly from the publication by
Musson of an illustrated catalogue of most of the vessels known before 1954 in the Sussex
Archaeological Collections. Although the main principles of the typology of Bronze Age pottery
had been established by Abercromby in 1912, Musson did not attempt a rigorous classification of
the Sussex material. However the vessel types were grouped numerically in rough chronological
order. Since 1954 many general studies of Bronze Age pottery styles have been prepared and these
may now be related to the Sussex material. As the typology of the Middle and Late Bronze Age
assemblages has been published in detail elsewhere (Ellison 1978), the opportunity will also be taken
to present a tentative analysis of the functional and spatial characteristics of the later Bronze Age
assemblages and their distributions.

Consideration of the associations and stratigraphic relationships pertaining to certain
assemblages throughout England indicates that the main ceramic traditions represented in Sussex
occurred in the following chronological order: Beakers, Accessory Cups, Enlarged Food Vessel
Urns and Collared Urns, Biconical Urns and, finally, globular jars and bucket urns. Although there
are Early Bronze Age radiocarbon dates available from barrows at Hove and West Heath
Common, the only date which can directly be related to Bronze Age pottery in Sussex is that of
1000 + 35 b.c. (GrN 6167; 1330-1220 B.C. according to the Suess calibration curve) from the
Itford Hill Middle Bronze Age settlement. Burgess (1969) and Barrett (1976) have emphasised the
apparent overlap of many of the traditions listed above during the Early Bronze Age period.
However the chronological situation is complicated by the effects of calibration, and the quantity of
available radiocarbon dates for the country as a whole is not yet sufficient to test their hypotheses in
detail. Meanwhile the chronological spans adopted for the various traditions discussed in this paper
must be regarded as tentative.

BEAKERS (c. 3000-1500 B.C.)

Piggott’s original classification of Beakers into Cord-Zoned, Bell, Short-Necked and Long-
Necked types (Piggott 1963) was superseded in 1970 by the results of Clarke’s numerical analysis
of the characteristics of all known Beaker vessels from the British Isles (Clarke 1970). According to
Clarke’s scheme, the earliest imports were All Over Cord and European Bell Beakers followed by a
series of types with distinct Dutch or German prototypes: Wessex/Middle Rhine, Northern/Middle
Rhine, Northern/North Rhine and Barbed Wire Beakers. Developing from these there were two
main series of indigenous Beaker styles which are represented substantially in northern and
southern Britain respectively (N1 to N4 and S1 to S4), and a third series in East Anglia which
developed primarily from the Northern/North Rhine and Barbed Wire Beakers. The results of
Clarke’s objective analysis were extensively criticised by Lanting and Van der Waals (1972) who
felt that Clarke’s classification masked the regional groupings which were apparent in the material.
They proposed an alternative classification which involved the definition of seven chronological
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‘steps’ in a series of geographical regions. A compromise solution has recently been provided by
Case (1977) who prefers a simple division into three main chronological styles (Early, Middle and
Late), and he has published a useful concordance between his scheme and the systems of Piggott,
Clarke and Lanting and Van der Waals (Case 1977, 71).

Complete Beaker vessels from Sussex are illustrated in Musson (1954: Nos. 000-081) and the
only major assemblage recovered since then is that from the Beaker settlement at Belle Tout
(Bradley 1970). The Early Style was best represented in Sussex by the earlier group of Beaker
pottery recovered from Belle Tout but the excavator has now reidentified the sherds concerned as
deriving from Food Vessels and the ceramic series as previously established should be inverted
(Bradley pers. comm.). This means that the Beaker pottery from Belle Tout belongs wholly to the
East Anglian style which dates from Case’s middle period. Other Middle Style Beakers derive from
Whitehawk Camp (European), Beggar’s Haven, Hassocks Sand Pit, Rodmell and Selsey
(Wessex/Middle Rhine) and from Falmer and Findon (Barbed Wire). Case’s Late Style is
represented by nine finds of indigenous Southern or East Anglian type and one vessel which relates
to the Northern series. Beakers mainly derive from the South Downs and the coastal plain (Fig. 10,
upper) but contemporary flintwork has also been found in the Weald.

EARLY BRONZE AGE (c. 1800-1200 B.C.)

Collared Urns

In his study of Collared Urns from England and Wales, Longworth defined a Primary Series
of urns which carry stylistically early traits which could be linked to a derivation from late Neolithic
Peterborough Ware (Longworth 1961). The Primary Series is current from before the initial phase
of the Wessex Culture and lasts into the later phase, while the Secondary Series develops from
about 1400 B.C. Traits defining vessels of the Primary Series include internal moulding, a simple
rim form, convex or straight collar profiles, internal decoration other than on the rim bevel,
decoration extending below the shoulder and decoration executed in the whipped cord technique.
Urns of this type have been found at Hassocks, Cliff Hill (Lewes), Lewes Golf Course and
Westbourne (Musson nos. 270, 290, 280 and 361 respectively). Of the remaining 49 Collared Urns
found in Sussex, 36 can definitely be attributed to the Secondary Series (figures compiled from Dr.
Longworth’s unpublished catalogue). The Secondary Series urns are characterised by the decline in
the use of whipped cord and chain plaited motifs and internal decoration, associated with the
development of more complex decorative motifs and a growing diversity of forms (Longworth,
forthcoming). By the later stage certain form types and decorative motifs exhibit marked regional
distributions and two major geographical styles have been isolated, one in northern and western and
the other in southern and eastern England. Eighteen urns in Sussex can firmly be attributed to the
south-east style which possesses the following main features: bipartite forms of Longworth’s types
BI, BII and BIII, the absence of decoration on the neck in tripartite forms, comb-impressed and
horizontal lines and the presence of decorative motif M (miniature horseshoes in cord technique)
located on the shoulder. The form BII urn from Oxsettle Bottom (Curwen 1954, Fig. 42) was
associated with a complex necklace of jet, amber and faience beads and a bronze finger ring which
probably date from a late stage in the Wessex Culture. Recent finds of Secondary Series urns have
been made at Chanctonbury Ring, Hangleton and Bullock Down (P. Drewett pers. comm.).

Burgess has recently stated that the division of Collared Urns into two typological series which
have chronological significance is not supported by some recent radiocarbon dates and excavations
‘which show pots of both series, exhibiting wide trait variation, in use contemporaneously’ (Burgess
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1974, 180). While admitting that the development of Early Bronze Age ceramics must be more
complex than has previously been suspected, Longworth’s typology provides a sound basis for
future study and cannot be refuted until a larger body of well-associated and contradictory
radiocarbon dates become available.

Food Vessels and Accessory Vessels

Food Vessels of classic type are rare in southern Britain but Enlarged Food Vessel Urns have
a very wide, if sparse, distribution. Cowie (1978) has provided a discussion of the type and a corpus
of the known Food Vessel Urns in northern Britain while many of the southern examples have been
published in recent years (Annable and Simpson 1964, 62; Forde-Johnston 1965 and Smith 1967).
The vessel type is derived from Food Vessels with some influence from Peterborough Ware,
Beakers and Collared Urns. Food Vessel Urns in Sussex include the finds from Peppering, Arundel
(Musson 200) and Belle Tout (Musson 210) and sherds in the Belle Tout settlement assemblage.
The plain ridge urns from Beltout (Musson 240), Cliff Hill, Lewes (Musson 250) and Winterbourne
(Musson 260) may also belong to this class. The internal rim decoration in cord technique on urns
200 and 210 can be paralleled in Dorset and Wiltshire (Forde-Johnston 1965, Fig. 16; Smith 1967,
Fig. 6, 4) and the rows of circular impressions on the shoulder of the Belle Tout vessel can be
matched at Frampton, Friar Mayne, Melcombe Bingham and Amesbury G.71 (Forde-Johnston
1965, Figs. 6, 7 and 13; Smith 1967, Fig. 6, 3).

Miniature vessels bearing incised decoration and complex perforations (e.g. Musson nos. 140,
141 and 160) are similar to those found in Early Bronze Age Wessex. In Sussex such vessels have
been found in association with bronze pins, a bronze dagger and beads of amber, shale, jet and
faience.

Biconical Urns

In 1956 Butler and Smith examined the grave goods associated with certain biconical urns in
England and concluded that the ceramic group probably dated from the period during or
immediately following the Wessex Culture. These Wessex Biconical Urns are divisible into clear
regional groups and can be derived mainly from late Neolithic Grooved Ware (Ellison 1975, Ch.4).
Biconical urns are rare in Sussex, the two best-known examples being those from South Heighton
(Musson 380) and Charmandean (Musson 390). However the urn from Telscombe Tye (Musson
351) also belongs to this class and two more examples have recently been rediscovered in Hastings
Museum and identified as coming from an urn cemetery at Alfriston (Holden 1972, 117, note 2;
illustrated here, Fig. 9). The Telscombe Tye urn may belong to Ellison Type A with cord or pricked
decoration, while the Charmandean and smaller Alfriston urn are of Type C2 (relief horseshoes,
Wiltshire variant). The large biconical urn from Alfriston belongs to Type D1 which occurs mainly
in Dorset but is also represented in the middle Thames Valley.

Fabric and Distribution

Most Early Bronze Age ceramics are characterised by soft soapy fabrics fired at low
temperatures. Most fabrics contain sand which was probably present in the clays selected and the
most common filling agent was grog, although calcined flint does occur occasionally in Collared
Urn and Biconical Urn fabrics. It is unlikely that these fragile and cumbersome vessels were carried
any distance and they were probably manufactured on or near to the sites where they were to be
used, either by domestic potters or by itinerant seasonal specialists. The regional styles which can
be detected in some ceramic classes of this period can best be explained as reflecting the networks of
exchange and kinship interaction within and between regional social groupings.
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1

Fig. 9. Biconical urns from Burnt House Farm, Alfriston. Scales: 1 (}), 2 (3).

Early Bronze Age pottery in Sussex is distributed only on the South Downs where the vessels
mainly derive from barrow excavations during the last century (Fig. 10, upper). However
distributions of bronzes and flintwork demonstrate that the Wealden clays and sands were also
being exploited in this period (Curwen 1954, Fig. 39 and Tebbutt 1974).

MIDDLE AND LATE BRONZE AGE (c. 1300-700 B.C.)
Pottery Assemblages

The typology and chronology of Middle and Late Bronze Age pottery assemblages from
Sussex have been published in Ellison 1978. Since the preparation of that paper, further finds have
been made at Cross Lane, Findon (MBA, information from SAFU), Itford Bottom (MBA,
information from Martin Bell) and Bishopstone (LBA: Bell 1978, 46-48, Fig. 22), while current
excavations at the Black Patch, Alciston settlement site have produced a substantial and well-
recorded Middle Bronze Age assemblage. The distribution of the pottery types amongst the larger
assemblages in Sussex is summarized in Fig. 11 where types 1-10 are of Middle Bronze Age date
and types 10-19 are Late Bronze Age (post-Deverel-Rimbury phase). The type 7 globular jars with
bar handles represent a Middle Bronze Age fine ware which occurs exclusively in Sussex. The main
decorative motifs employed on vessels of this type are shown in Fig. 11 and several more variations
have recently been identified in the Black Patch assemblage.

Detailed macro-examination of the fabrics of Middle and Late Bronze Age pottery in museum
collections and in the Black Patch assemblage indicates that there is no clear relationship between
form and fabric, vessels of all types being tempered with varying amounts of calcined flint filler.
However some of the Middle Bronze Age type 7 jars are characterised by a fine micaceous sandy
fabric. It is hoped that petrological or chemical analysis may clarify the significance of this
difference. As in the earlier Bronze Age, most of the pottery derives from the South Downs or the
coastal plain (Fig. 10, middle and lower), but the distribution maps indicate a substantial shift of
settlement from the chalk to the fertile coastal plain in the Late Bronze Age.
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FUNCTIONAL VARIABILITY AND THE SPATIAL ANALYSIS OF SETTLEMENTS

As long as there has been little disturbance of a site since it was abandoned in prehistory, the
patterning of structures and artefacts within a settlement may reflect the economic activity areas
and social organisation of that site. Middle Bronze Age settlement sites are characterised by a fairly
limited repertoire of archaeological data: banks and ditches, pits, post-holes, relatively large pottery
assemblages, flint and stone artefacts, weaving equipment, faunal and floral remains and a few items
of bronze. The quantity of pottery from each structure and the relative proportions of fine table
wares, cooking vessels and heavy-duty storage jars can be compared with the relative occurrence of
other artefact types. A study of the features and artefact types found within each recorded hut in all
the known Middle Bronze Age settlement sites in southern England has allowed the definition of
four main classes of structure (Ellison forthcoming). These are here defined briefly in relation to
examples from settlement sites in Sussex.

A. Major residential structure

These huts are characterised by high concentrations of potsherds including a relatively high
proportion of fine ware vessels which were most probably used for eating and drinking. The stone
assemblages are dominated by items connected with the production and maintenance of tools (e.g.
flint flakes, hammerstones and whetstones) and many such huts contain evidence for textile
production in the form of loom weights, spindle whorls and loom post-holes. Residential structures
are usually circular in shape, larger in size than the other categories and more often possess
porches. Where items of bronze and other status indicators have been recovered they repeatedly
occur in category A huts.
Examples: New Barn Down VIII, Plumpton Plain A 111:11, Cock Hill 1, Itford Hill B, D, K, L, N.

B. Ancillary structure

These huts are characterised by a high proportion of features and artefacts associated with
food storage and preparation. The sherd assemblages are relatively smaller than those from
category A huts and display a higher percentage of coarse vessels relative to fine wares. They often
possess internal pits for storage, querns and scrapers for food preparation and, in some cases,
concentrations of animal bones. Category B huts tend to be smaller and more oval in shape than
those of category A.
Examples: Plumpton Plain A 11:1, Cock Hill 11, 111, AIll, Itford Hill A, C,E, F,J, M.

C. Animal shelters

The absence of domestic finds and observations of extensive floor wear have indicated the use
of some huts for the sheltering of stock. They are of medium size.
Examples: lean-to annexes to category A and B huts at Cock Hill and Itford Hill.

D. Weaving huts

Some small-sized huts seem to have been specifically designated for textile production. They
contain weaving equipment but no evidence for food storage, preparation or consumption.
Examples: Itford Hill G and H.
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Category A huts seem to have been the major residential units where food consumption and
productive activities were practised. These activities included predominantly male tasks
(manufacture and maintenance of tools in stone, bone and metal; leatherworking) alongside those
more often associated with females (notably weaving). In contrast the smaller category B huts seem
to have been primarily designed for the storage and preparation of foodstuffs which were probably
female tasks. Study of the spatial relationships between these various categories of structure within
individual settlement sites has led to the isolation of significant modular groupings (Ellison
forthcoming). The recurring settlement module or unit includes a major residential hut, an ancillary
structure, storage facilities and areas for open air activities. A detailed illustrated analysis of the
Itford Hill units has been presented elsewhere (Ellison 1978) and may be summarised as follows:

Unit (i) major residential structure: B; ancillary structure: A

Unit (i) major residential structure: D; ancillary structures: C, E, F; weaving hut: G

Unit (iii) major residential structures: K, L; ancillary structure: J; weaving hut: H
Unit (iv) major residential structure: N; ancillary structure: M

The weaving huts in units (ii) and (iii) were located near to major residential structures and
may have been related functionally to them, especially as elsewhere weaving is known to have been
carried out within the major structure. A preliminary analysis of the pottery assemblage from Black
Patch, Alciston has aided a similar study of the patterning of economic and social arrangements
within a single settlement unit (Drewett 1980). The Middle Bronze Age settlement modules
discussed above can usefully be compared with the Glastonbury modular unit isolated by Clarke
(1972, Fig. 21.1). The main features of this Iron Age module are replicated in the Bronze Age
examples, including the important division between major familial, multi-role and male activity
areas and the minor largely female and domestic areas.

REGIONAL EXCHANGE

Careful assessment of closed pottery groups and site assemblages should precede the definition
of regional assemblages, while further analysis should lead to the recognition of industrial groupings
either within or cutting across the regional assemblages (Collis 1977). The later Bronze Age pottery
assemblage in Sussex is one of six major regional assemblages which have been defined in southern
England (Ellison 1975 and forthcoming). Following Clarke’s Model I for Beaker assemblages
(Clarke 1976, 464, Fig. 2), the vessel types represented in each regional assemblage can be divided
into three functional groups, namely fine wares (for food consumption), everyday wares (for food
preparation) and heavyduty wares (for storage purposes). The pottery types belonging to each of
these functional groups are characterised by distribution areas of different sizes and this indicates
the operation of production on three distinct levels.

Heavyduty wares (Sussex types 8, 9, 10, 12, 13, 14). These comprise large, thick-walled
storage vessels which were tempered with large quantities of calcined flint and strengthened with
cordons, often bearing finger-impressed decoration. Bearing in mind their great size, weight and
fragility it might seem likely that such vessels were made on or very near to the sites where they
were used. However evidence for the repairing of such vessels might suggest that some small-scale
local, or more probably, seasonal mode of production was involved. In the Middle Bronze Age,
types 9 and 10 show marked local distributions within Sussex (Fig. 12).

Everyday wares (Sussex types 1-6, 11, 17, 18). These are medium-sized vessels comprising
small versions of bucket urns displaying a tendency towards a biconical or ovoid profile and
decorated with a variety of cordons and perforated and plain lugs of varying shape. In Sussex the
most common Middle Bronze Age everyday types (2, 3, 6) show a marked localised distribution on
the South Downs (Fig. 12).
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Fine wares (Sussex types 7, 15, 16, 19). These ‘table wares’ include handled jars, globular
vessels and the occasional open bowl form. The type 7 globular decorated jars display a tight
distribution in south Sussex which is complementary to the other fine ware distributions in southern
England. The adjacent fine ware distribution is that of Type I globular urns in central Wessex which
reaches as far as Glatting Down in West Sussex (Fig. 12). The fine wares, which are often
characterised by diagnostic fabric types, may have been the result of a possibly seasonal industry
implemented by part-time specialists working over carefully defined territories. It has previously
been noted that the larger Group B enclosures tend to be located at or near the junction of one or
more localised pottery distributions (Ellison forthcoming) and these enclosures may have been
closely related to the pottery exchange networks, not as foci for production but as centres involved
in the control of movement of goods between adjacent production areas. In Sussex the Group B
enclosure on Highdown Hill is situated near to the junction between the Type 7 jar and Type I
globular urn fine ware distributions (Fig. 12).

Consideration of the distribution of Middle Bronze Age metalwork suggests that bronzes were
also produced or distributed on three distinct levels. Tool and ornament types have discrete local
distributions while the weapon types are distributed more evenly over southern England (Rowlands
1976; Ellison forthcoming). However the local metalwork distributions seldom coincide with the
local and regional pottery distributions, and must reflect a completely different set of spheres of
production. In Fig. 12 the graphs demonstrate the variation in the occurrence of ornaments,
weapons and tools in a corridor 30 miles wide along lines joining three group B enclosures (Norton
Fitzwarren, Martin Down and Highdown Hill) and the Kent coast. The peaks for ornaments and, to
a lesser extent, weapons are centred on the locations of the large enclosures and this indicates that
these items were distributed from (but not necessarily produced at) these major sites. In contrast the
distribution of bronze tools does not relate to the siting of Group B enclosures and must reflect a
different set of regional industries with their own local concentrations. The major concentration is in
the Portsmouth/Chichester region with lesser centres around Hastings and in east K ent.

The Middle Bronze Age pottery and metalwork distributions represent a complex system of
small-scale interlocking exchange networks. Some of the smaller distributions involve artefacts of
very specific type which may have served as symbols and thus aided the social cohesion of local
population groups while the frequent overlapping and interlocking of artefact distributions may
represent a complex of exchange networks which served to minimise friction between adjacent
competing groups. The analysis of pottery distributions can lead to the detection of regional
industrial groupings but the importance of these industries within the socio-economic system can
only be assessed by comparing them with the distributions of other contemporary artefact types
and classes of settlement site. However it must be stressed that such studies can only be based on
data which has already been subjected to rigorous chronological and typological analysis.
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POTTERY IN THE FIRST MILLENNIUM B.C.
by Timothy Champion

In the period between the two World Wars Sussex formed a major focus of Iron Age
investigations in England; settlement sites such as Park Brow and Findon Park, and hillforts such
as the Trundle, Cissbury and the Caburn were being excavated, and these were the pegs on which
much of our understanding of the period has been hung. The pottery in particular (Hawkes 1939a)
was used as the basis for the reconstruction of the later prehistory of the area, and the same ceramic
assemblages from the same sites continued to be of great significance in later reassessments
(Kenyon 1951; Hodson 1962, 1964). So important was the role of the pottery that a whole chapter
was devoted to it in the first edition of Curwen’s Archaeology of Sussex (1937), though this was
removed from the later edition on the grounds of the technical complexity of the subject; the pottery
studies of the inter-war years had by then reached their culmination in the synthesis of Wilson and
Burstow (1948).

Since the appearance of that article it is astonishing how little work has been done on the Iron
Age pottery of Sussex, and how little new material has been published. Not that Iron Age research
was totally neglected; some sites certainly await publication, but the main interest has been in
hillforts and their defences, and in that sort of excavation pottery is rare. Only two reasonably large
assemblages have been published, and one, that from Stoke Clump (Cunliffe 1966), is a surface
collection; otherwise there is only the material from the Bishopstone excavations (Bell 1977). With
little new material being published, the quantity of evidence available for any summary of Iron Age
pottery is severely restricted; so too is the quality, since there has been little occasion for the
application of new methods or the re-interpretation of older finds. Much of the material from older
excavations is indeed of limited value; publications are frequently only partial and couched in an
outdated terminology, for instance in the ascription of such labels as ‘late Bronze Age’, and even the
value of the original collections is restricted by the reliance that can be placed on the quality of the
excavations, the observation of stratigraphy and the care taken with recovery and preservation. In
some cases at least it is impossible to be greatly confident in the use of older material.

This stagnation of Iron Age pottery studies in Sussex makes a modern discussion difficult,
especially since it has occurred at a time when our understanding of the Iron Age as a whole has
been radically transformed, and the aims and methods of ceramic studies in particular have been
significantly advanced. The Iron Age has changed almost beyond recognition; in chronology, the
beginning of the Iron Age, in strict terms of the Three Age system, has moved back to the seventh
century, and the origin of many ‘Iron Age’ features, such as hillforts and round houses, and now
pottery, can be seen to predate the technological change from bronze to iron. There have also been
changes in the modes of explanation used in the Iron Age, with less emphasis placed on invasion or
migration from the continent and more on the internal development of social and economic
processes, and a consequent change in the main interests of Iron Age research. This has been
reflected in the particular case of pottery studies, where questions of cultural affinity and
interpretation in politico-military terms are now of less interest than research into the organisation
of production and distribution and the processes of acquisition, use and loss of pottery. To these
ends, a range of new methods has been developed, such as ceramic petrology, to investigate
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production areas, quantitative analysis to look at distribution, and spatial studies of patterning
within sites to examine usage and disposal.

In all these ways, work on the pottery of Sussex has lagged behind that elsewhere; with the
notable exception of the Bishopstone report and the work of Susan Hamilton (Bell 1977, 83-118),
petrological examination has scarcely begun, and quantitative assessments have never been made,
and would probably not be worth making on evidence of the quality presently available. It is not yet
possible, therefore, to give any such detailed account of pottery production for the Iron Age as for
the Roman and Medieval periods, or of distribution as for the Bronze Age; nor is there data from an
Iron Age site adequate to show the patterns of usage as can be done for the Middle Bronze Age at
Itford Hill. The most that can be attempted is to show how the picture presented by Curwen (1937)
and Wilson and Burstow (1948) has been revised, and to present a chronological account of the
pottery sequence, and to offer interpretation of this data where possible; even these limited aims
require the Sussex evidence to be extensively supplemented by work from neighbouring areas.

The most dramatic alteration in our view of the first millennium B.C. is the greatly extended
time scale now given to what has been traditionally regarded as ‘Iron Age’ pottery, though it has
taken a very long time to come to terms with the evidence that has accumulated during the last
twenty years. Margaret Smith’s demonstration (1959) that the ceramics of the Deverel-Rimbury
culture belonged to the Middle Bronze Age, not the Late Bronze Age, has been amply substantiated
by further evidence of associations and radiocarbon dates (Barrett 1976); Deverel-Rimbury can
now be seen to end by about 1000 b.c. in radiocarbon years, or about 1200 B.C. in absolute
calendar years. It has, however, not been easy to fill the consequent gap in the non-metal
archaeology of the Bronze Age. Harding’s critical examination (1974, 129-133) failed to identify
much material, while Cunliffe (1978, 11-30) preferred to envisage a much later survival of Deverel-
Rimbury pottery to the seventh or even sixth century B.C. It is now clear, however, mainly through
the work of John Barrett, that there is plenty of pottery already excavated but unrecognised in the
mass of allegedly early Iron Age material, which should be assigned to this period. Only two recent
excavations have shown stratigraphic sequences through this period, South Cadbury, Somerset
(Alcock 1972, 114-130) and Ram’s Hill, Berkshire (Barrett 1975), but these form an essential
framework for the sequence. Ironically, the problem could have been greatly enlightened by Sussex
sites, if the pottery evidence had been of better quality and more critically assessed, since there are a
higher number of excavated sites with pottery in potential association with Late Bronze Age
metalwork than anywhere else. Plumpton Plain B produced a median winged axe now dated to the
seventh century B.C., and a tanged knife (Holleyman and Curwen 1940, Figs. 15-16), West
Blatchington two palstaves and a winged axe (Norris and Burstow 1950, Fig. 2), Castle Hill,
Newhaven a hoard of carpenter’s tools (Curwen 1954, Fig. 61), New Barn Down fragments of a
knife and a spearhead (Curwen 1934, Figs. 39-40), and at Charleston Brow, a site usually regarded
as of Roman date, a fragment of a Late Bronze Age sword and a bronze three-ringed object
(Dreipassanhénger) possibly of the same date were found (Parsons and Curwen 1933, Figs. 3 and
7). Probably the most important site is Highdown Hill, where sporadic excavation since the mid-
nineteenth century has produced a range of Late Bronze Age metalwork, including tanged and
socketed knives, a socketed gouge, a tanged chisel, and a socketed axe and a palstave, as well as a
gold penannular ring (Curwen 1954, 186-7; Wilson 1940; 1950). Despite considerable disturbance,
it is clear that the site originally had stratified deposits from the Middle Bronze Age to Early Iron
Age, and could thus have provided a sequence of pottery comparable with South Cadbury or
Ram’s Hill, but with better metal associations; unfortunately it is not now possible to reconstruct
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Fig. 13. 1, 2 Plumpton Plain (after Hawkes 1940); 3 Kingston Buci (after Wilson and Burstow 1948); 4 Bishopstone
(after Bell 1977). (4).

this stratigraphic sequence with sufficient accuracy, but Highdown and the other sites of the early
first millennium still offer a good quantity of post-Deverel-Rimbury pottery. Several of these sites,
however, contain a mixture of Deverel-Rimbury and post-Deverel-Rimbury ceramics, and it is
impossible yet to decide whether this is because of poor excavation, extensive survival of older
Deverel-Rimbury rubbish into post-Deverel-Rimbury levels, or a genuine contemporaneity of the
two traditions. Nevertheless, with additional evidence from outside Sussex, a picture can be built up.
The most distinctive feature of the immediately post-Deverel-Rimbury phase is the restricted
range of vessel types, consisting almost entirely of jar forms which perhaps perpetuate the Middle
Bronze Age barrel jar tradition, but with rather different techniques. The forms are either straight-
sided or hook-rimmed jars, frequently with marked splaying of the base (Fig. 13). These post-
Deverel-Rimbury vessels are distinguished from earlier ones by the techniques of slab-building and
surface-smearing. Other forms are also found, though it is not yet clear whether they were made
from the start or were later introductions; they include rather round-bodied jars with a similar
smeared finish and an applied decorated band at the widest part (Fig. 14, 1), and tall, straight-sided
jars with constricted necks and short, out-turned rims, decorated with finger-tip impressions either
on an applied band in the neck or on the shoulder immediately below (Fig. 14, 2-3). Detailed study
of the fabric of these vessels has scarcely begun, but many have the tempering of crushed, calcined
flint typical of the Middle Bronze Age pottery, while at least at Bishopstone a shell-tempered fabric
was also used for the production of similar forms (Bell 1977, Figs. 40 and 46). Sherds of this shell-
tempered ware have yielded thermoluminescent dates of 1030 B.C. and 850 B.C. (Bell 1977, 290).
Perhaps in the tenth and ninth centuries the range of vessel forms began to grow, possibly as
pottery itself began to assume a more important role in society. Shouldered jars occur, such as
those at Bishopstone (Bell 1977, Fig. 48, no. 53) or the one from Worthing found containing a
bronze hoard (Powell-Cotton and Crawford 1924, PL. 30) (Fig. 15, 1). New departures are bowls
(Fig. 15, 2-3), including angular bipartite forms, as at West Blatchington (Norris and Burstow 1950,
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Fig. 14. 1, 2 Plumpton Plain (after Hawkes 1940); 3 New Barn Down (after Curwen 1934). ().

Pl. 1, no. 7) and hemispherical ones, as at Bishopstone (Bell 1977, Fig. 47, No. 44). Shallower
dishes are occasionally found, and also lids, as at Plumpton Plain B (Hawkes 1940, Fig. 13).

At a later date, but still within what is technologically the Late Bronze Age, a new range of fine
wares was introduced, comprising some of the forms usually thought of as our earliest Iron Age
pottery. In Sussex these are best seen at the Caburn, where they were called Caburn I ware
(Hawkes 1939a, 217-30), though similar vessels occur at other sites such as Stoke Clump and
Hollingbury (Cunliffe 1966). Sharply angular bipartite bowls (Fig. 16, 1-2) and tripartite jars (Fig.
16, 3) are found, but there is also a new interest in high quality products, with the use of denser
fabrics, elaborate finishes such as haematite coating and carefully executed ornament consisting of
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Fig. 15. 1 Worthing (after Powell Cotton and Crawford 1924); 2 West Blatchington (after Norris and Burstow 1950);
3 Bishopstone (after Bell 1977). ($).

Fig. 16. 1-3 The Caburn (after Hawkes 1939). (3).
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fine geometric designs and decorated cordons. Because of a lack of good associations with datable
material, it is difficult to date this phase on the evidence from Sussex alone, but by comparison with
other areas it may belong to the eighth and seventh centuries B.C., for the fine angular bowls are
one regional expression of a very wide-spread fashion for bowls, both in pottery and in bronze,
common in later Bronze Age Britain and Europe. The Sussex examples can be seen as the
counterpart of the furrowed bowls of Wessex. It is these very fine wares of high technical skill that
characterise this phase, and it is less clear what coarse wares were also being produced, though
many of the jar forms seem to persist.

The following period in the middle of the first millennium B.C., from the sixth to the fourth
century, is one of the most problematic, for there are few sites which provide stratified sequences,
associations with datable metalwork are rare, and radiocarbon dating has been applied less in
Sussex than, for example, further west in Wessex. The most useful collections are from the classic
sites of Park Brow (Smith 1927) and Findon Park (Fox and Wolseley 1928), for although they are
old finds and the pottery is neither extensive nor securely stratified, they do both have datable
objects in some sort of association. At Findon Park a La Téne I brooch was discovered, dating
from 400-300 B.C., while at Park Brow a bent silver ring was found, which was an import from

b 00 0 0

Fig. 17. 1 The Caburn (after Hawkes 1939); 2, 4 Park Brow (after Smith 1927); 3, 5 Findon Park (after Fox and
Wolseley 1928); 6 Highdown (after Wilson 1940). (1).
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Switzerland of the La Téne Ic period, or about 300 B.C. To these sites can now be added
Bishopstone, for although occupation at this period was not intense, one pit has provided a
radiocarbon date of 270 + 80 b.c. (Bell 1977, 63, 291).

The angular bowls of the previous phase have disappeared, and the dominant fine ware forms
are small bowls with S-shaped profiles (Fig. 17, 1) and a variety of bowl and jar forms with pedestal
bases (Fig. 17, 2-3). The coarser wares have almost inevitably attracted much less attention, but
there are large jar forms, some with tall flaring rims (Fig. 17, 4), and also smaller bowls (Fig. 17, 5-
6). Decoration is not common, but finger-tip impressions are found. There is a wide range of fabrics,
especially flint-gritted and sand-tempered, which may well prove to have significant regional
variations.

In the next phase the pottery of southern England is marked by a much greater degree of
uniformity than at any previous time. Sussex’s affinities are now to the west in southern central
England, and links across the Weald to the ceramics of Kent are almost non-existent. The
characteristic form is now the saucepan pot, a straight-sided fine-ware bowl, frequently decorated in
a series of regional styles (Cunliffe 1978, 45-8). Until recently this material was thought to begin in
the first century B.C., but with the gradual lengthening of the Iron Age chronology it has been
moved back, though with few certain indications of absolute chronology; radiocarbon dates, mainly
from Wessex, such as those from Gussage All Saints, Dorset (Wainwright and Switsur 1976), are
now beginning to support the suggestion that this pottery may span a period as long as three
hundred years or more from the fourth to the first century.

In Sussex the saucepan pots belong to the group termed the ‘Caburn-Cissbury style’ in
Cunliffe’s terminology (1978, 45). The vessels (Fig. 18, 1-5) are mainly straight-sided with
occasional more convex profiles, and frequently have somewhat squat proportions, bead-rims and
splayed bases. Decoration is rather varied, employing predominantly simple curvilinear patterns
with rarer geometric designs. On the western fringe of the county a few sites have produced
saucepan vessels with decoration more akin to Cunliffe’s ‘St. Catharine’s Hill-Worthy Down style’
centred in Hampshire, which used a different range of motifs, in particular bands of diagonal lines
and impressed dots (Cunliffe 1978, 46; Fig. 18, 6 here). As in other periods, it is the easily
recognisable fine wares that have been given most attention, and few large assemblages are known
from anywhere in Sussex, but by comparison with other areas there ought to be large plain jars with
barrel-like profiles and wide mouths. Fabrics, which are frequently not as dense as those of earlier
periods, appear to vary regionally, with flint-tempering commonest, but sand-tempered wares
known in East Sussex.

This is a most significant phase in the development of Iron Age pottery. There were changes in
the techniques of manufacture, including general use of burnishing and of linear tooling for
decoration, and a new standardisation of shape and fabric quality. A larger proportion of the total
pottery was decorated than ever before, and the application of burnishing all over the body and of
complex ornamental designs, occasionally on the base as well as on the sides, suggests the greater
social importance of pottery and its production. The broad homogeneity of form and the regional
styles of decoration may mean that there was a new organisation of production, but more evidence
is needed. Current research in Hampshire is showing that a number of different fabrics can be
discerned in the broad fabric groups, and a thorough analysis of form, fabric and design is
necessary before the organisation of production and distribution will be understood. Nevertheless,
the impression remains that the scale of pottery production has changed, and it is interesting that
this development is taking place at the same time as changes in other industries, such as salt and
iron, and also when actual weights are first found, demonstrating the increasing importance of
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Fig. 18. 1 The Caburn (after Hawkes 1939); 2 Bishopstone (after Bell 1977); 3 The Trundle (after Wilson and Burstow
1948); 4 Park Brow (after Smith 1927); 5 Elm Grove, Brighton (after Cunliffe 1978); 6 Torberry (after Cunliffe 1976).
-

exchange and the need to regulate it. Perhaps the pottery evidence also reflects this growing
complexity of Iron Age society and economy.

One of the biggest gaps in our knowledge concerns the development of the pottery industry in
the late Iron Age. In much of central and western Sussex there is a total dearth of deposits of the
last century before the Roman conquest. Early Roman pottery can be well seen in Chichester and
at Fishbourne, and indeed the recent excavation of kilns at Chichester (Down 1978, 204-10) shows
the transformation of the industry with new forms, new fabrics and new techniques for throwing
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Fig. 19. 1 Horsted Keynes (after Hardy 1937); 2, 4 Bishopstone (after Bell 1977); 3 Charleston Brow (after Parsons
and Curwen 1933). (4).
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and firing. Even if these are atypical products for a brief military presence, the mass of mid-first-
century A.D. pottery could hardly form a greater contrast to the saucepan phase. Unfortunately it
is not yet possible to describe even when, let alone how, these new forms and new technology were
introduced. Much light would no doubt be shed on ceramic advances in this period if an Iron Age
predecessor to Roman Chichester were eventually recognised.

The picture is a little clearer in East Sussex, where a late Iron Age pottery industry has been
recognised for some time. It is characterised by a distinctive fabric, with predominant grog
tempering, by hand-made production, by a range of decoration using mainly applied cordons and
incised standing arc designs, sometimes enhanced by painting, and a set of forms including jars and
in particular large globular-bodied jars with narrow necks (Fig. 19). The decorated wares were first
recognised by Ward Perkins (1938), who included them in his ‘South-Eastern B’ group, together
with some allegedly similar vessels from Kent and Essex. This group was later renamed ‘Eastern
Atrebatic’ by Cunliffe (1974a, 89). Later still, Cunliffe somewhat arbitrarily separated off some of
the decorated Sussex vessels into a ‘Late Caburn-Saltdean style’, contrasted with the rather
different decoration used in the ‘Mucking-Crayford style’ of Kent and Essex; the term ‘Eastern
Atrebatic’ was, however, retained for the pottery of the late Iron Age in Sussex, Kent and Essex,
and the ‘Late Caburn-Saltdean style’ was given a suggested star