Reprinted from

SALT

THE STUDY OF AN ANCIENT INDUSTRY

REPORT ON THE SALT WEEKEND

HELD AT THE UNIVERSITY OF ESSEX

20, 21, 22 SEPTEMBER 1974

Published by the Colchester Archaeological Group 1975



ROMANO-BRITISH INLAND SALTING AT
MIDDLEWICH (SALINAE), CHESHIRE

J.D. Bestwick

The Cheshire salt fields were formed under semi-desert conditions of the Permian and Triassic periods, and the resulting
salt beds are several hundred feet thick and cover an area of over 350 square miles (90,650 hectares). Northwich, Nantwich
and Middlewich have been the centres of salt production since the 11th century, but only from Middlewich has come certain
evidence of Roman salt working. Brine springs on the surface are mentioned by John Leland in 1540 and Camden in 1607,
but no evidence of the Roman salt springs has been found.

The earliest reference to Roman salt kilns and briquetage in the Middlewich area was made in a letter to the Society of
Antiquaries of London in 1858, (vawdrey 35¢) which described the discovery of a probable Roman salt kiln, This structure was
found at Tetton, 3 miles (4.8km) south of the Roman settlement, and consisted of a brick construction about 8 feet (2.44m)
long and probably 3 feet (0.92m) deep. The clue to its date is provided by the detailed description of the bricks of which it was
made. They were described as ‘mixed with straw, variously and eddly shaped’; one example measured 13.5 inches (0.34m}
long and 3.5 inches (89mm) wide and tapered towards one end. Later a rough sketch of this brick was published (wackin 363},
Many similar bricks have since been found, by the writer, associated with Roman saltings within the Roman settlement, and
it seemns likely that the Tetton kiln represents isolated saltings following natural brine springs, away from the main centre of
Roman activity. Vawdrey also deseribed the discovery of seven similar bricks found at Middlewich in 1854 in an area close to
the site of medieval brine springs. Vawdrey did not realise the significance of these finds, but Watkin, in 1886 drew direct
comparisons with the Lincolnshire briquetage and suggested their connection with Roman saltings, albeit with some
caution (Warkiz 363).

In 1921 the finding of some small lead pans in Middlewich was reported (Lawrence 191). Although Lawrence did
not give dimensions he did mention that they were marked with the letters SVT, but they have since been lost. No other Roman
or medieval salting evidence was recorded until 1960 when D.W. Harding and 1. Blake undertook a short excavation near the
centre of the Roman settlement (Fig. 41a, Site A).

Harding found traces of timber buildings, but the most significant feature was a brine kiln lying over 90m to the west and
isolated from the structures. The kiln measured 3.05m long and 0.61m wide, the clay lined trough being 0.5m deep.
{Thompson 341} D A ledge ran along both sides 0.31m above the kiln ficor. The interior of the kiln was filled with a layer of
charcoal and layers of clay and fragments of briquetage. In the upper fill a complete fire bar, 0.627m long with supporting
lugs at each end, was found (Fig. 42a). This bar fitted across the body of the kiln with the lugs resting on the ledge. Fragments
of a second and even larger bar without end lugs, were also found and the surface and interior indicated that they had been
fired to high temperatures. Both bars showed 2 convex upper surface which is of significance when we consider the possible
reconstructions and stability of the kilns when in use. Other items of briquetage found within the kiln included eight wedge
shaped bricks with an average length of 0.132m, nine hand squeezed cylindrical supports ranging in length from 43mm to
107mm, and the remains of at least five clay rectangular plates all over 10mm thick. One elongated plate, less than 10mm in
thickness, was also found within the kiln with a single cylindrical clay support 100mm in diameter and 40mm in thickness. @

The importance of this kiln and briguetage group, is that it is reasonable to suppose that the items represent a major part,
if not all, of the kiln furniture. In view of the numbers of briquetage types from this settlement alone, found by the writer
during the last ten seasons of excavation, it is likely that several different types of kilns or hearths were in use in the 300 years
of Roman salt working. The Site A kiln isolates certain items of briquetage to one specific type of kiln. In addition, a'study of
the oxidation and reduction patterns on many of the items of the Site A briquetage, makes it possible to reconstruct the
position of bricks, hand squeezed supports and plates in relation to the fire and draught; and in some cases their proximity to
each other, by positive and negative shapes. It must be stressed, however, that such conclusions must be subject to some
caution, as numerous random patterns can be created on the surfaces of kiln furniture due to internal chemical action, and
air movements within the firing area. @

Spills of brine had formed a salt glaze on several items from Site A including the upper convex surface of the large fire
bar. Experiments undertaken by the writer on this briquetage, indicate that the kiln reached temperatures in the region of
800°C to 1100 C or even higher. All items of briquetage, examined for firing temperatures, have indicated figures in excess

of 500°C, @

A layer of charcoal S0mm in thickness was noted in the base of the Site A kiln. The fuel used in these kilns together with the
numerous iron smithing hearths excavated since 1964, must have come from the surrounding countryside. It could then have
been used in the green state or dried, or even reduced to charcoal. The absence of thick charcoal deposits in and around the
kilns and furnaces has led to a study of the clay, which has shown much entrapped ash. This ash probably resulted from
charcoal being used as the main fuel, as indicated on Site A and by the high temperatures reached by the kilns. More work is
required on this aspect of several industries including salt and iron working.

The excavators of Site A also described a dark fibrous layer which covered the kiln. This has been described as a lfayer of
brushwood laid across to retain heat, but in the writer's opinion this would defeat the object of this type of kiln. It is possible
that this layer represented the collapsed cover which may have protected evaporation kilns from the rain.

Excavation of Site C (1964-69) revealed part of the yard and timber buildings of a salt working group of the 2nd
A.D. (Fig. 41b) First century occupation was also found including evidence of salt working as early as A.D. 80. The 2nd
century salting had remained in a comparatively undisturbed state and was sealed by a series of buildings of the 3rd and

@ Site A briquetage made available by Mr. D.A. Stubbs, Surveyor and Engineer to the Middlewich U.D.C.
(@ For full details of briquetagé see J.D, Bestwick, Ph.D. thesis, University of Manchester.

@ I am indebted to Mr. T.S. Smith, British Ceramic Research Association for advice on this subject.

@D T.S. Smith, op. cit.
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4th centuries of a domestic type. The complete salting could not be excavated due to the proximity of houses and partial
destruction by a road.

The earliest salt working on Site C was a brine pit (Pit 1} 3.66m in diameter and 2.75m deep. Coins and brooches and an
almost complete mortarium stamped by the maker ALBINVS (A.D. 80 - 110} dated the early use of the pit fo the late Ist to
early 2nd century. A thick deposit of hazel branches in good condition was also found. The metal objects together with the
hazel suggest that they were thrown in as offerings te the spirits of the springs, as in other wells and springs in Roman Britain.
The pit later became a rubbish dump, and hundreds of fragments of leather sandals, complete soles and thongs were
discarded by a cobbler perhaps working in the near vicinify. By the middle of the 2nd century the pit had been filled and a
timber strip building covered the area. Subsidence of the pit caused later owners much trouble and numerous clay patches
were laid down to level the floor.

The area immediately to the north of pit 1 was divided by ditches in the first phase of industrial activity, a feature found on
other sites at Middlewich, and perhaps deneting plots under individual ownership. After A.D. 130 the ditches were filled in
and 2 strip building, Building I, covered the southern portion of Site C (See Fig. 41b). On the north side of Site C, the
southern wall and doorway of a second timber building was found (Building II). The space between Buildings T and II
contained a brine pit (Pit 2), two brine kilns or hearths, two dolia or spherical amphorae {Dressel Form 20) (Callender 47) and
the holes for three other similar amphorae, probably used as brine containers for storage on the spot during the boiling
process. All five vessels had been buried in the yard floor and had been packed in position with clay and stones.

Pit 2 was 2.75m in diameter and 1.55m deep. Like Pit 1 it had vertical sides cut into the natural sand of the site. A deposit
of hazel branches covered the bottom and a large timber board was propped against the side. The timber did not appear to
be part of a pit lining, as found in medieval brine pits, but it may have been part of a cover over the top which could be
removed when required. Both pits held water to a depth of 1m when excavated, but due to a considerable drop in the water
table because of modern brine pumping, this level bears no relationship to the Roman level, which was no doubt much higher.

A damaged brine kiln, of the type found by Harding, lay 3.05m to the north of Building I (Fig. 44a). The external length of
the kiln was 2.44m and the internal length of the hearth was 1.83m. The east end was badly damaged by later Roman activity.
The walls of the kiln were 0.15m thick and the external width was 0.76m. This kiln had been demolished and only remained
to a depth of 0.18m. The floor of the firing area showed that it had been at temperatures over S00°C and the foundation clay
rested on large stones. The floor was covered by a layer of charcoal 30mm thick and pottery associated with this layer indicated
that the kiln was abandoned in the mid-second century. No briquetage was found within this kiln but fragments were scattered
over the surrounding working area. Below the kiln lay a circular hearth 1m in diameter, and made of large stones, set in ¢lay.
This hearth also showed signs of having been fired to a high temperature but it was not certain that it was used in the boiling
or stoving of brine, ’

A second hearth was located 4.88m to the south-west of the first (Figs. 41b, 44b). This was an oblong area of fired clay with
a raised edge around the north and west sides. The other two sides had been completely destroyed together with the south-east
corner. The original dimensions of the hearth were probably around 0.60m by 0.90m and the remaining edge indicated a
depth of 8mm. The floor of the hearth sloped upwards towards the destroyed portion and the structure showed some
resemblance to the Ingoldmells hearth (Swimerton 332). No briguetage was found on the hearth, but the proximity to the springs
and the presence of salt glazing strongly suggest its connection with the industry.
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Two of the amphorae described above still remained in the yard and were in an almost complete state, although cracked by
pressure. One of these had a large graffito, cut into the upper surface, which read AMVRCA (Fig. 43d). This has been
translated as meaning ‘waste from brine’. (Brirannio 33) In Roman farming, ainurea was a product of freshly erushed olives, and
when separated from the oil, was used in a variety of ways including the killing of insects, weeds, protecting grain from mice,
and soaking hides. (Cato 5) (Colranella 63) (Varra 352) It is unlikely that the Middlewich dolum was imported into Britain containing
amurca, or that it could have been used for the importation of any other product once it had contained amurca, so the graffito
could refer to the storage of brine or the liquid left over or skimmed off during the salt boiling process. It is also possible that
its presence in a salt workshop is coincidental. The letter C is quite distinetive and there is no question of reading the graffito
as MVRIA ‘brine’. The second dolium was unmarked.

An important feature of the yard was the timber structure which joined Buildings I and 1I (Fig. 41b). This consisted of a
beam slot forming the western boundary of the salt yard and a second slot at right angles to the first, forming an open-sided
shelter, and partially covering kiln 1 and pit 2. This structure seems to have been added towards the middle of the 2nd century,
and may have served the purpose of a wind break and rain shelter from the prevailing north-westerly wind. Much of the
working area had been covered by a layer of clay, in places gravelled and laid with broken roof tiles and briquetage, forming a
hard packed surface.

The area of Roman salt working at Middlewich was quite extensive. Site [, situated 600m to the south of Site C, was
excavated by the writer from 1969 to 1972 (see Fig. 41a). An adjacent site, excavated under rescue conditions during 1973-4
(Site K) has revealed an extensive deposit of briquetage covering an area 100m by 150m and varying in depth from 0.10m to
0.60m. Several timber strip buildings of the 2nd century had been built over this briquetage deposit, the early phases having
briquetage floors. Early pits on both Sites [ and K contained briquetage and pottery dating to ¢. A.D. 80 or even earlier, and
the volume of salt working evidence prior to the Antonine period suggests considerable industrial activity in the late st and
early 2nd centuries.

Site I contained five circular furnaces with an average diameter of 0.91m. These were quite different from the domestic
cooking hearths of the Roman period found at Middlewich, and they were made in two pairs giving a figure of eight plan
(Fig. 44c), The fifth furnace was located within 1m of the other four and the entire area, including the infill of the furnaces,
was covered with large pieces of briquetage including many firebars. All five furnaces on Site I were reinforced with small
stones and the clay contained reused fired clay fragments. Furnace 5 had large firebars set on end as part of its foundation.
It was not possible to establish with certainty their use as salt evaporation or stoving furnaces, but no trace of any other
industrial process was detected. The presence of the large quantities of briquetage suggests that they were used for the final
stoving or drying of the salt at temperatures below S00°C.

The briquetage from Middlewich falls into twelve categories depending on shape, size and possible function (Figs. 42a—
43c). A provisional classification can thus be drawn up, but such a classification can only be applied to the Middlewich site,
due to the marked differences when compared t0 coastal briguetage. There are two possible reasons for this difference. Firstly,
there is as yet no evidence of Iron Age salt working at the Middlewich springs, and thus there was no local technological
tradition which determined the shape and function of individual items of kiln furniture, which we seem to see in the coastal
industries in south-eastern Britain. The Middlewich salt industry may have been introduced by the Roman army and the local
peculiarities perhaps reflect the simple functional requirements of building salt kilns without local craft traditions. The basic
similarities of firebars, and hand squeezed supports, found on ali salt sites of the period, represents the fundamental require-
ments. The Middlewich briquetage does not contain the triangular wedges and firebars of Essex fReader 274) or the well made
salt cake moulds of Halle (Richnr 286). Secondly, the construction of any kiln or furnace in antiquity was a personal affair. The
individual craftsman using his own ideas and trying to improve on those made by his father or his neighbours. Differences are
apparent within the Middlewich site itself, so we must expect differences regionally and nationally.

Scale in cm.




INTERIM CLASSIFICATION OF BRIQUETAGE FROM MIDDLEWICH
Class A. (Fig. 42a)

Large fire bars, over 0.60m long with protruding end lugs to aid seating on kiln ledges. The bars have maximum centre

sections of at least 80mm by 90mm and their upper surfaces are convex. Brine splashes causing salt glaze occur on the upper
convex surfaces.

Class B, (Fig. 42b)
Fire bars tapering. All specimens so far excavated are broken. The maximum end sections are on average 71mm by 7Smm.
The breaks atways occur within 0.17m of the wide end of the bar. The sides and ends show signs of distortion under pressure

before firing. Many bars have areas of red oxidation up to 20mm jrom their large ends. This class is perhaps identical
with Class C.

Class C. (Fig. 42¢)

Narrow bars with tapering or parallel sides, These bars may be the smaller ends of Class B, as no specimens have been
found in a complete state, Some bars are ‘decorated’ by longitudinal incised lines. No such lines occur on Class B bars. The
maximum length so far excavated is 0.19m with average complete end sections of 40mm by 45mm. If the bars are restored to
sizes similar to the complete examples described by Vawdrey, the complete large ends of Class B do match up with the
complete small ends of Class C in some cases.

Class D. (Fig. 42d)

These are small bars or wedge shaped bricks sometimes called voiussoir bricks. They vary in length from 77mm to 136mm.

Class E. (Fig. 43p)

E1. Fired clay plates containing grass or straw impressions from material mixed with the clay, to enable it to stand frequent
variations in temperature, which pure clay plates would not have stood. & The average thickness of the plates was 16mim
and all examples in this group were rectangular and at least 0.16m by 0.12m. The corners were rounded and the edges nearly
always bevelled. A 12mm border sirip on one side of the plate may have resulted from pressure by wooden boards during
manufacture causing distortion of the edges. Oxidation and reduction patterns show shapes of other items of briguetage.

E2. Plates as in Class E1. Plates in this group are elongated so that the length is at least three times the width. Some
examples may have been triangular. Distinct zones of oxidation and reduction are often present.

Class F. (Fig. 43a)

Cylindrical clay supports or hand squeezed bricks, where the length was greater than the maximum diameter. Lengths
varied from 40mm to 110mm. Many examples showed oxidation patterns along their lengths, and impressions at each end
giving clues to their position when in use.

Class G. (Fig. 43a) (centre)
Cylindrical clay supports as above but the length less than the maximum diameter.

& T.S. Smith. ap. cit.
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Class H.
Clay packing bearing the shapes of the ends of firebars.

Class 1.

Fragments of briquetage bearing finger impressions after use as seals around the top and sides of brine kilns.

Class J.

Miscellaneous shaped briquetage including salt glazed fragments.

Class K. (Fig. 43¢)

Very coarse highly fired clay vessels on average 8mm thick. The fabric is porous and mixed with straw, but all the fragments
indicate flat bases and that they were roughly rectangular. These are rare items of briquetage at Middlewich. If the vessels
were used in the boiling or stoving processes, other forms of containers perhaps of lead, may have been in use.

This classification of briquetage is probably incomplete, and excavations still proceeding in various parts of the settfement,
will no doubt reveal other variations.

From the excavations of D.W. Harding on Site A, and those of the writer on Sites B to K, it is possible to propose a
provisional classification of salt boiling kilns and hearths at Middlewich (Fig. 44).

CLASSIFICATION OF BRINE KILNS
AT MIDDLEWICH

" sEcTiON

Class I.

Trough kilns. (Fig. 44a). Two examples have been
excavated as described above. Probably used for boiling the
brine by filling rectangular clay or lead pans, supported on
Class A and B bars, over a charcoal fire along the length of
the trough. The pang would be supported by Class D bricks
T and Class F and G supports. Class E plates probably used

SECTION to seal up gaps and to conserve heat.

Class II.

Rectangular open hearths (Fig. 44b). One example
excavated on Site C. Salt glazing found on its floor suggests
its use as a brine hearth. Possibly used for drying the salt in
small clay containers on Class F and G supports.

Class IT1.

Circular kilns found in pairs with an average diameter of
0.91m (Fig. 44c). Five examples excavated by the writer on
Site I, and others reported by Donald Atkinson (not
published).

Sand

Fig. 44.

The workshop, salt kilns and briquetage described above, form the main industrial activity of the Roman settlement from
A.D. 80 until after A.D. 350. The occupation and industry cover an area which may be as much as 30 hectares and other small
scale industries include iron smelting and smithing, and glass, lead and bronze working. The economy of such a settlement
was inevitably directed to the countryside and the farming commaunity, and much evidence of this link has been found. The
saltings may have first been exploited by the army, and local Romano-British participation encouraged. With the permanent
location of the XXth Legion at Chester and the auxiliary units under the command of the Legate, the supply of food was of
prime importance. Salted meat may have been a product of the Middlewich seftlement under military contracts. In the 2nd
century the industry may have continued under small scale family groups or perhaps under direct control of the Imperial
administration as at Hermopolis. (Frank 117

The Roman name of the seftlement was almost certainly SALINAE ‘salt works’ and mentioned in the Ravenna
Cosmography as SALINIS. (Richmond and Crawford 283) The material excavated since 1960 indicates that the description was
justified. ®

@ Bestwick, 1.1, The Technology of Roman Sakt Working at Middlewich. Science & Archacology. 1975 {in press).

70



The principle of getting raw material as well as of manufacturing and evaporating the salt did not change at that time. As
in previous periods the brine was brought to the saltern through timbered ditches 0.35m wide and 0.20—0.30m deep. In the
middle part of one of the ditches there was a rectangular storage tank 2.40 x 1.40m and 0.50m deep where the brine got rid of
impurities (clay etc.) and flowed to the reservoir as a pure raw material. Then it was poured out to clay vessels, put on hearths
and evaporated. The whole installation — apart from hearths — was covered with a roof propped on poles which left
numerous traces ali over the area. Their lay-out, however, does not indicate the form, the size or the number of the buildings.

The hearths for salt evaporating from the Late La Téne Period were of 0.80—1.20m diameter. One big hearth from the
Early Roman Period was of 7m diameter made of big stones lined with clay and placed on the surface of the ground and is
worthy of notice. In the Late La Téne Pericd brine was boiled in small graphite pots, and at the beginning of the Roman
Period big clay vessels of the shoulder diameter of 0.80m and about 1.00m high (Fig. S0e) were used for this purpose. The
second stage of salt manufacturing process: evaporating and portioning is the most poorly represented of the archaeological
material found. Numerous tumbler-shaped cups occuring in Krakéw-Kurdwandéw and single specimens in Wieliczka (site XI)
prove it was analogous to Halstatt Peried.

The oven for salt manufacturing from Late La Téne Period discovered at Otloczyn (Kujawy) (Fig. 50f) is of a completely
different character. It is situated where the Vistula terrace bends about 150m away from the brine springs, which is situated
below within the river valley. It is circular, of 2.90m diameter and its vertical section consists of two parts, lower and upper.
Its lower part is made up of an oven with two chambers with a hearth of stone sunk 0.70m into the ground, while a large
circular clay basin with side walls 0.08—0.10m thick was used to boil the brine brought from the neighbouring spring forming
its upper part. No briquetage connected with evaporating and portioning the sait was found there. So it may be assumed that
in the Late La Téne Period the salt manufacturing process was not carried on in the same way, at least not in the same vessels,
everywhere in Poland. Seme differences existed between Little Poland and Kujawy. Further excavation which should be
carried on, especially in Great Poland and Kujawy, may elucidate the problem.

Summary of the Proceedings by the Chairman

1 think we are all left with the impression of the high quality of the contributions made. These have been one of the finest
features of the Conference which has been one of the more successful of any we have attended. Conferences are made up of
various parts; this one I see as a combination of good quality papers, an exhibition of material, a visit this afternoon on which
I hope the sun will shine, and then eventually, the publication of the Proceedings themselves. That should achieve a complete
and wholely successful conference and let us hope that that is how it will work out.

The papers themselves have made their appeal to all those who attended. To the professional who is interested in salt
production they have shed a great deal of light, I am sure, on areas other than those with which they are dealing; while for
those who are more generally interested in archaeology and the position of the salt industry within man's general activities,
they have yielded a considerable body of information. One of the nice things is the way in which both professional and amateur
have been represented here this weekend. I am not a great believer in professionalism in archaeology and I am delighted that
we have had contributions from those engaged full time in other work and yet can offer so much. (Hear, hear) We have heard
of these interesting similarities over such a wide area, in this basic human need and the processes and means of satisfying it
and its problems. Professor Kondo's contribution was the most striking. We saw briquetage which had such remarkable
affinities with what we are looking at from Europe itself. Then, one's thoughts immediately spring to ideas of diffusion or
parallel development; I do not think there is any necessity to argue one way or another, though the peint could be seized upon
by protagonists of either point of view.

A general impression of my own is of a basic process of salt preparation, but within that, the utmost diversity depending on
the initial quality of the raw material. Clearly, as with Frau Kleinmann’s description of Saale, one has a high quality brine
which gives the economic edge and so evaporation and crystallization processes are correspondingly speeded up. Elsewhere
we have seen the difficulties of achieving a concentrated brine from sea water or {rom the ashes of roots or plants or from salt
impregnated soil and so there is a great deal of diversity in the original sources of the brine. Then the evaporation and
crystallization process and finally the conversion of the ‘slush” — I suppose the best term one can think of — into the dried
cake which couid then be transported. There is a great deal for us to discuss, the briquetage still remains a problem, the
mounds still remain a problem to some extent, although Dr. Gouletquer has clearly shown the growth of debris into a
miniature Monte Testaccio in his West African sites. But whether this was the same in Essex perhaps we have still to learn.

L
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Aunjetitz Culture, 46
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Barycz, Potand, 85

Bawsey, Norlolk, 44

bay salt see salt

Belgic see periods
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Bilma, Africa, 48,49,81
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Biiterfeld, East Germany, 46
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Bogotd, Colombia, 84

bones, animal 84; human 6,12; human teeth 6,12,13
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brine, cleaning by egg 35,73,75; density testing by egg 75; pits 51,76,77,
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briquetage see also containers/equipment
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Brittany, France, 21,56
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Broaze Age see periods
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Brownwich, Sussex, 21,24
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caravans see animals

carbon see charcoal
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Channel [slands. 26

charcoal, finds of 6,31; as fuel 46; radio-carbon dating of 10.54.50,83,84
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chemistry of salt, 12

Chesil Bank, Dorset, 19
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Colombia, South America, 84
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consuetudo 80
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baskets 39,75,78; brinefat,brinevat 38; chalices 4%5; cone-shaped
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plates 26,66; pointed-based 46,51,63,85; potiery 18; pygmy 31
rectangular 6.8,16,18,19,26,27,30,70; rims ofiﬁ; shatlow pans 9,31;
skeppes 38; small,Japan 61; sugar bowl 18; trough,clay 9,16,18,19,26;
trough,lead 43; tumbler-shaped 61,85,86,87; vats 25,31,77,78,79.80

Cooling, Kent, 26,29

Corfe Castle, Dorset, 14

costrel see containers

crops, rye secale cereale L. 28; spelt triticum spelta 23; winter sown 23

Crosscanonby, Cheshire, 73,75

crystallization see methods

<ult objects, 45,67

cultural pits, 85

‘cure satée’, 47

Dallo! Fogha, Africa, 49

De Panne, Belgium, 56,57,58

deposits, ash 27,32,36,38,61; briquetage 26,27,66,84; carbonised wood 31,
38,61,66,84; industrial 20,30; occupation 29.84; peat 41,58,59: red
waste 6; settlement 10,21,29; shelt 15,25; tips 27; tip-lines 6

dike/dyke see coast

distribution maps, Belgium 57; Cumbria 71.72; Dorset 14; East
Germany 45; Essex 5; France, north-west 52; Hampshire 21,23; Iapan 62;
Kent 30: Lincolnshire, fens north of Bourne 33; Lincolnshire salterns in
the silt {ens 34; Lincolashire salterns 41: Netherlands & Northern
France 57; Niger 47;

ditches, drainage 6,20,26,38,85,86.87; sea water 7,39: clay filled 6;
palisade 6

docking points, 35

Domesday, 10,37,38,42,43,44,76,77

Denington, Lincs. 39

Dowsby, Lincs. 35

drabs see equipment

drainage see ditches

Droitwich, Warcs. 76,77,78,79,80

duessee salt

Dumpton Gap, 26,30

Diirnberg, Austria, 82

duty see salt

Bymchurch, 26

Eastbourne, Sussex, 21,24

ecclesiastical ownership, 37,38,40,42,43,71,72,73,74

Etbe, river, 44

Ely, Cambs. 43,44

Ely Bishopric, 43,44

equipment see also containers
bleds 44; boiling pots 81; bridging bars 53; chovels 43: clay balls 5£,53,56;
clay-lined evaporation tanks 6,66; clay nails 56; drabs 75; fire-bars 6,7.8,
26,27,28,30,53,66,68,70; gats 44; grates 53,54; handbricks 18,28.30,45,
49,51,58,59,60,68; moulds 18,24,28,30,45,49,51,58,59,60,68;
pedestals 6,7,8,23,26,49,50,51,52; pedestal sockets 6; pillars 26,435,46,
52,53; props 8,16,18; salttpans 37,38,58,72,73,74; sheld, skell, skote 38,
A short rods 7,8,41; staols 31; skeppe, strike, measures 38,79;
supports 8,45,63,66,69; supports, reel-shaped 86: teming shovels 38:
troughs 9,16,18,19,26; way, wayam 44; wedges 7,26,27,28,29,31,66,68:;
wicker burden 77

Ethiopia, 51,81

evaporation see methods

ewe cheeses, 7

farming, 15,22,23,28,35,47,61,62,63,68,70,83

fen, peat 23,34; silt 32,33,36

fields, Celtic 15,23, strip 37; system 19;

filters, basketry, 49,51

fire-bars see equipment, dating of see chronology

fires, firing see also fuel
bonfire 18,22; flues 6.19,25,73; furnace 51,68,78,80.84; hearth 69,197
27,28,29,31,36,61,67,85,86,87; kiln 20,22,26,27,29.31,32,49,51.66.67,
68.70; oven 18,19,20,53,60.75,81,84,87; stokehole 31: working floors 6.
26,27,61

fishing, industry 15,22,23,39,61,63; shellfish 15,22,25

flues see firing

Frankenhausen, East Germany, 66

fuel, brushwood 6,7,8,18; charcoal 46.70; coal 39,73,74,75,78,80; ail
shale 14,18,25; peat 60.71.73; turves 71,73 wood 18.75,78,81:

Funton, Ken$, 26,28

furnace see firing

Freebridpe Hundred, 42

gats see equipment

Gaywood, Norfolk, 42

Giebichenstein, East Germany. 45.46

glaze & vitrification, ash 36; green 9.31.41.42; sait 9.66,67,68.70; slag 27.
28,36,56, vitrification 6,9,27,36,37,38,39.56,73

Goldhanger, Essex, 6

graffiti, 22,68

Grainthorpe, Lines, 37,38,39

graphite pots see pottery

gravel spit sites see coast

Great Chesterford, Cambs. 82



Great Hate, Lincs. 35
Great Quse, river, 42
Great Poland, 85,86,87
Grimsby, Lincs. 39
goblets see containers
Guelélé, Niger, 47
gulties see ditches

Hacconby, Lincs. 35

Haile, East Germany, 26,44,45,46,68,86
Hallein, Austria, 82

Hallstatt, Austria, 82 see also periods
halophytes, 46,51

hap, 7

haversacks, leather, 25,47,82
Hayling Island, Sussex, 23

heaith hazards, 40

hearths see firing

heathland, sites, 15,18; tertiary 14,19
Heckington, Lines. 35

Helpringham, Lines. 35

Hesnpgistbury Head, Hants, 20,21,25
Heybridge, Essex, 6,39

Higham, Kent, 28

High Halstow, Kent, 26,28

hill forts, 24,25

focselver, 80

Hogsthorpe, Lincs. 8,31,40

Hook, Hants. 21

fuman, bones 6,12; need for salt 13,82; tecth 6,12,13

Icknicld Way, 82

Ingoldmells, Lincs. 27,28,29,31,32,42,67
Inland Sez, Japan, 61

Tpswich, Suffolk, 39

fron Age see periods

iron pans see containers

inscriptions, 50

interment, Japanese tombs 51; Roman 27
inventory, salter’s, 38,73; accounts 73
Islington, Narfolk, 42

Ivuna, Africa, 81, 83

Jurassic see periods

Kent sites, 26

Kanto, Japan, 61

kilns see firing

Kimmeridge, Dorset, 14
kinches see sleech pits

King's Lynn, Norfolk, 42
Kojima, Japan, 62

Kujawy, Poland, 85,86,87
Krblwilz, East Germany, 43,46

La Gironde, France, 56
land levels see coast
lzngavel, 80

Langenhoe, Essex, 29
Langstone, Sussex, 21

‘La Téne see periods
Lauriston, Essex, 5,6,7,8
lead pans see containers
lead/lead working, 27,36,70
ledsmyth, 80

Leverington, Cambs. 43

lids see contaitiers

Little Massingham, Norfolk, 42
Little Qakley, Essex, 10
Little Poland, 85,86,87
Hanos, piains, 84

Laire, river, 52,56

Lojia, Africa, 49

Lower Halstow, Kent, 26,30
Lusitian Cutture, 85

Magdalena, river, 84

Man, Isle of, 72,75

Manga, Africa, 49,50

manorial ownership, 37,43,44,73,74,76,77,78 80

Manningtree, Essex, 39

markets see trade

marsh see alse coast,
inned 26,27,28; salt 6,7,26,37

Marshehapel, Lines. 37

Maryport, Cumbria, 78,73

maures see mounds

measurer, meter, 79

medieval see periods

Medway Estuary, Kent, 26,27

methods & sources of gaining salt, blood 81; boiling 14,19,20,27,3%,44,45,
56,60,61,75,78,84; boring 79; brine 5,9,29,31,39,49,60,61,75,81; crys-
tallization of brine $,6,8,9,31,45,47 48,51,61,82; evaporation of sea
water 6,26,27,28,29,30,31,12 47,48,61,63,75,81; filtering 81; freezing 81;
haline 81.82: meat 81; milk 81; mining 39,82; natural evaperation 31,51,
56,85; open pans 37,38,39,61,63; peal ash 60; plant ash 46,51: quarrying
82; rock satt 39,51,77.81; sali lakes 81; salt pits 43,46,51,67.68.76,78; sait
springs  39,44,45,46,51,61,66,68,77,81,84,85,86,87; seaweed 51,61
settling system 75,81; steeching 75; sunworks 39,47,61; urine 81,84,
vegetation 81,84; washed earth 47,49,51,81; washed sand 61,75; washed
silt 24

Middleton, Norfolk, 42

Middlewich, Cheshire, 66,68,70

mining of salt see methods

monasicries, 37,38,42

mortaria, 67

moulds see containers

mounds, Dorset 19,20; Essex 5,26; Cambridgeshire 43; Kent 26,29.30;
Lincolnshire 34,35,36,37,38,40,41,42,43; maures 37; Somerset Levels 20

Nantwich, Cheshire, 66
Neolithic see periods

Newton, Cambs. 43

Niger, Africa, 47,81

nosnads see transport

North Cotes, Lincs. 37

North Somercotes, Lines. 37
Northwich, Cheshire, 66

North Wootton, Norfolk, 42,43

Olduvai Gorge, 83

Ostend, Betgium, 59

occupation levels see deposits

occupation sites see deposits

oil shalesee fuel

Orby, Lincs. 31

organic admixture lo clay see elso briquetage
chaff 23,40,46; cultivars 23; rye (secale cereale) 28; spelt (triticum
spelta) 23; straw 66,69,70; vegetable matter 31

QOrinoco, river, 84

ornaments of shale, 15

Osea Road, Heybridge, 5,6,8,9,10

Quse, river, Sussex, 21

ovens see firing

palisade, 6

Paulsgrove, Sussex, 23,24

Pays de Retz, France, 52

peatway, 6,7

pedestals see equipment

Peldon, Essex, 5,6,7,9,10

Peatney, Noriotk, 42

periods, Belgic 28; Bronze Age 23,24,44,46,83,85; Celtic 46; Halstatt 45,83,
86,87; Tron Age 15,23,24,29,31,42,46,52,56,58; Jurassic 14; La Téne 58,
86,87; medieval 28,35,37,38,39,42,58; Neolithic 23,44,85; Permian 46,66;
Repression 56,58,60; Roman 15,26,27,28,31,42,56,58,86,87; Romano-
British 20,26; Subboreal 56,58,5%; Tertiary 14,19,29; Transgression 56,
58,59,60; Triassic 66,67,77

Permian see periods

Pevenscy, Sussex, 20

pits, salt sce methods

plates, rectangular see containers

Po, river, Italy, 83

Poole, Dorset, 14,18,19,20

Portsmouth, Hants, 20,21

pottery, analysis of 10; Belgic 9,10,30; Bronze Age 53; burnished 23,24;
chronology of 61; graphite 87; Iron Age 9,10,14,19,24,29,31,32; La
Téne 26; native 10; Roman 9,10,19,24,29; Romano-British 9,10,27,29;
Samian 15; saucepan pots 24; shelly ware 25; urn 23

priories, 44,71

props see equipment

Purbeck, Dorset, 14,15

Quiberon, Brittany, 26,28

Ravenglass, Cumbria, 71,75

red hills see salt-making sites

red waste see deposits

Regression see periods

Rhone, river, 83

Rippingale, Lincs. 35

roads, Roman 35; salt roads 35,37,39,40,41; sait ways 37,39,40,79,80;
trade routes 80,81,82,83

rock salt see sait

Roman see also roads
Ensgrgplions 56,58; invasions 81; military settlements 20.28; Vespasian

Roman period see periods

Romano-British period see periods

Romney Marsh, Kent, 26

roofs, 31,75,87

Saale, East Germany, 44,46,86

sacks, leather, 25,47,82

Sahara, Africa, 47

salarie via 82

salsae see sall dues

salt see afso methods & sources
ash, from 46,51; bay 39,75,78,81; blocks 51,82; bond 74,76; builion 82;
cakes 24,25,45,46,48,49,51,58,59,60,82,84,85,86; compeunds of 12,83,
86; currency 40,51,82; dues 38,44,76,77,78,80; duty 39,80; earth 47,49,
51,81; export of 39,73,74,75,82; human need for 13; lakes 81; laws 39,75;
license 39; mines 39,82; monopoly 39,79,80; moulds 18,24,28,30,45,
49,51,58,59,60,68,82; office 73,76; officer 76; pits 43.46,51,67,68,76,78;
plants from 46,51,81; preservative, as 22,25,70,78,82; rent 38,44,73,76;
roads 35,37,39,40,41; reck 39,51,77,81; sand 61,75; silt 24; springs 39,
44,45,46,51,61,66,68,77,81; tax 39,73,75,76,81; tributes 63,82; ways 37,
39,40,79,80; white 39; works 72,74; yield 43

Saltcotes, Cumbria, 72

salt-making sites, ciiff 15,21,25.53; contemporary 47-51; gravel spit 2i;
heathland 15,19; inland 25,42,58,81; marsh 6,7,10,20,21,26,37,42,53;
red hills  5,6,8,9,10,12,25,28,29.37; Salinae 43,78: salinary 43;
‘salines’ 48,51; salterns 35,36,37,42,43,44,58,63,73,87; salt pans 37,38,
39,63; sea shore 25,61; sunworks 39,61

salterns see salt-making sites

Salters’ Gate, Lincs. 41

Salters’ Lane, Lincs. 41

Saliers’ Way, Lings, 39

Salwarpe, river, 76,77

sea levels see coast




seasonal cycle, crop-sowing 23; iand usage 22; scasons 21,22,37,44.47,
75,77,78,81,42

seawake, 72

sea wall see coust

serateh, 75

Sheppey, Isle of, 26

seitlement, Belgic 10; Iron Age 10,15,23,56,58; medieval 38,43,59;
Roman  10,15,27,28,34,56,59,66,70; Romano-British  10,15,27.29;
tribai 10,63,81,84; village 15,21,29,62,81

shate, industry 19, oil as fuel 18, ornaments 19

sheep see animals

shell deposits see deposits

Shoreham, Sussex, 23,24

Skegness, Lines. 31

slag see glaze & vitrification

Slayhills Marsh, Kent, 26,30

Slea, river, 33,35

sleech, 75

sleech pit, 75

sluice ways, 6,3%,51

Solway Firth, 71,75

Somerset Levels, 20

sources of sakt see methods

South Tanganyika, Africa, 51

Southwold, Suffolk, 39

South Wootton, Noriolk, 44

springs, salt, see methods

stokehole see firing

Studland, Dorset, 15,16

Subboreal see periods

suniworks see methods

Sutton on Sea, Lincs. 40

Swineshead, Lincs. 35

tale, 77,79

Taodeni, Africa, 81

Tchad, Lake see Chad, Lake

teeth see bones

Tegidda-n-Tesemt, Manga, Alrica, 47,49
‘Terrington, Norfolk, 42,43

Tertiary see periods

Tetney, Lincs. 38

textile impression, 42

Thorpe, Lincs. 31

tidal ereeks, 6,7,10,26,29,31,35,56,59,63
tractores, 17

trade, trade centres, markets, 10,15,24,25,30,35,40,44,47,48,51,58,61,63,

Transgression see periods

transport, bewelle 38; caravans 48,81,82,83; coastal 10,39,76,82; inland 10,
24,61,81,84; nomads 47,51 river 82,83,84; road 35,37,38; tumbret 43;
saltwain 80; water 22,30,34,81,83

tip-lines see briquetage/deposits

Trebarveth, Cornwall, 19,20

Triassic see periods

tumuli, 63

Tydd 8t. Giles, Cambs. 43

tyseman, 77,78

Tyneham, Dorset, 16

Ulverston, Cumbria, 75
Upchurch, Kent, 26
Uvinza, Africa, 81,83

Vistula, river, 85,87
vitrification see glaze

Watberswick, Suffolk, 39
Walpole, Norfolk, 43,44
Walsoker, Norfolk, 43,44
Walton, Norfolk, 42,43,44
Wash, The, 35,42,43,44
waltling, 8

wayam see equipment
wedges see equipment

weller or waller, 44

West Acre, Norfolk, 42

West Pomerania, Poland, 85
West Walton, Norfolk, 42,43,44
West Winch, Norfolk, 42
Whitehaven, Cumbria, 73,74
wicker burden see equipment
Wieliczka, Poland, 85,86,87
Wiggenhail, Norfolk, 42
Winsford, Cheshire, 31
Winthorpe, Lines. 31
Wisbech, Cambs. 42
Witham, river, 33
Woodbridge, Suffolk, 3¢
Worcester, Worcs. 80
working foors see firing
Workington, Cumbria, 74,75
Wragholme, Lincs. 37,38
Wyke Regis, Dorset, 14,18,19,20
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