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Two external

Finger-Tipping Internal Rim Grooves Number
on Body on Rim Rim Grooves at Neck of Rims
1. Boucaud 1 3 1 — 9
2. Anse du Sud — 2 — — 5
3. Epinette — 2 1 —
4. Fougerais(F) 3 3 3 — 18
5. Paupeliniére — 2 1 1 9
6. Frenelle — — — — 1
7. Calais — — 2 — 3
8. Fougerais(B) — — 21 2 33
9. Tara — — 3 1 8
10. Birochere — — — — 2
Dr. Gouletquer told the meeting that Dr. Tessier had found his but no tanks or vessels which could have been usedfor this purpose
first salt making site ten years ago and was the first man to had been found.

reconstruct the shape of the so-called auget’at La Frenelle in General discussion on shapes and sizes of containers followed

Brittany. This led to an explanation of similar sites along the and whether or not boiling took place. With regard to the large

Atlantic coast from the River Loire to the point of La Gironde. briquetage containers, Mr. Rodwell said that, in his opinion, these

The auget’was made ofwhite clay with thin walls. It was sun-dried were used in Essex for the boiling of sea water and that this

and probably only used to dry wet salt crystals. Deposits had been produced the green glassy slag which form ed on the outside ofthe

found of several augets packed in piles within each other. containers. Enormously hot fires were used which caused the clay

Crystalline salt would have been obtained by natural evaporation to run, forming slag.
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IRON AGE & ROMAN SALT-MAKING
SITES ON THE BELGIAN COAST

H. Thoen

During the systematic examination of the Gallo-Roman settlement of the Belgian coastal plain, new information was
obtained on salt-making in this area and earlier finds and publications were reconsidered.

The data acquired are mainly the result of intensive research into three fields:- the technical processes, the relation with the
soil, and the chronology.

I. IRON AGE (rig 34)

The settlement of the coastal plain has always been strongly affected by the recurrent periods of transgression and
regression which have resulted in a very complex soil structure. (Tavemier & Ameryckx 336)

Seen from a geological point of view, the outstanding event during the Iron Age has been the ‘Dunkirk I’ transgression,
during which the Subboreal peat area was flooded via an extensive network of creeks, from about 500 B.C. till the beginning
of our era.

Little is known about habitation sites in this period. At the time of the Roman invasion the area was part of the territory of
the-Menapii. (de Laet 86) In the Belgian coastal area only two settlements are known at present:- De Panne in the south-west
and Bruges in the north-east. Both sites yielded traces of a salt-making industry.

A. De Panne (West Flanders, Belgium)

The settlement of De Panne has long been known. Archaeological remains, both from the Iron Age and Roman periods,
were found in the dunes along the French-Belgian border and in the adjacent territory of Bray-Dunes (Département du Nord,
France). Excavations before World War I (de Loé¢ 88. 90. 91) (Cumont 71) and in 1920-30 (Rahir 266, 267. 268) brought to light
numerous briquetage objects such as clay ‘nails’, evaporation pans, fragments of perforated clay plaques, flattened clay
balls etc. The excavators, however, thought these objects to be part of a prehistoric pottery making site (de Loé 91, 92) (Rahir 266,
267, 268). Rahir identified the raw material used as being local clay from the coastal plain. He undertook to prove this by
mineralogical and chemical analysis of the clay and of fragments of Iron Age pottery (Rahir 92).

Subsequently, however, it turned out that the analysed clay samples belonged to a Dunkirk IT deposit, c. 300-700 A.D..
so that Rahir in fact thought the pre-Roman pottery of De Panne to be made of post-Roman clay! (Loppens 205) The thesis of a
pottery workshop was nevertheless not rejected, and it was not until 1952 that the possibility of a salt-making industry-
emerged by referring to similar finds from the Seille valley (Marien 212). A definitive conclusion was finally reached by Nenquin
who lists De Panne as the only Belgian salt making site (Nenquin 243).

The next problem which arises is one of dating. Nenquin (243) and many authors after him (Bogaers 23) accept that briquetage
was found in an Iron Age context as well as Roman. Two inscriptions discovered at Rimini have been repeatedly cited. They
are dedicated by the Salinatores Civitatis Menapiorum and the Salinatores Civitatis Mormorum CIL X1 390/1 to L. Lepidius
Proculus, a centurion of the Legio VI Victrix in Novaesium (Neuss) during the reign of Vespasian (69-79 A.D.) for services
rendered to salt commerce (Favorei H3) (Wui 367) (Bogaers 23). Excavation reports (de Lo¢ and Rahir) reveal, however, that all the
elements of briquetage were either discovered in an Iron Age context or where Roman occupation had disturbed the remains of
the Iron Age strata; on no occasion were they exclusively Roman.
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From this we conclude that there is no proof of salt-making during Roman times in De Panne and that this activity was
confined to the local Iron Age community.

Dating the Iron Age material from De Panne has been a topic for extensive discussion. According to Marien, settlement
has been dated to the La Tene II and III periods, continuing into the Roman occupation (Marien 213), but De Laet has pointed
out that some of the material can be compared to finds from the early La Téne period (LT I & II) (De Laer 87). Final publication
of the finds should settle this problem. In the meantime we emphasise that the choice of the Iron Age site was governed by
physical-geographical factors (a beach flat protected from the sea by older dunes); its development is paralleled by the
Dunkirk I transgression, so that settlement in the Early La Téne is acceptable. On the other hand, habitation came to an end
during the final phase of the Dunkirk I, therefore probably during the La Téne III period. Continuity with the later Roman
occupation, which began in the Flavian period, is improbable.

B. Bruges (West Flanders, Belgium)

We came across the briquetage finds of Bruges whilst ‘digging’ in the reserves of the Gruuthuse Museum. This material
consists mainly of clay cylinders; it belongs to a site known as Fort Lapin, which is situated slightly to the north of the town.
The finds were made around 1900 during harbour development alongside the canal from Bruges to Zeebrugge and belong to
three different periods:- Iron Age, Roman and the Middle Ages.

The excavations were undertaken by a geologist (Ruror 308) who cared little about the archaeological remains, but who
fortunately paid attention to the geological context.

Contrary to De Panne, Bruges is not situated on the present coast-line, but some 12km inland, on the limit of the coastal
plain and the sand region. However, the Iron Age settlement of Bruges, as well as that of De Panne, has a direct relation with
the Dunkirk I transgression since the salt-making is situated along an active Dunkirk I creek. This is important in dating the
site, as its development can only have been possible in the later stages of the transgression or, even more likely, at the
beginning of the subsequent regression, thus probably during the La Téne III period. Again there has been no continuity with
the later Roman settlement which dates back to the third century.

CONCLUSIONS

1. Both Iron Age settlements are directly related to the Dunkirk I transgression:-
— De Panne developed on a protected beach flat when the transgression had flooded the greater part of the coastal area;
— the salt-making site of Bruges came into being on a Dunkirk I creek ridge.

2. The technical process used is the one associated with briquetage. In Belgium it is typical for the Iron Age and has never
been found in a Roman context. This has also been observed in Northern France (Zuydcote, Bray-Dunes) (Famrel //.%;
(win 367) and the western part of the Netherlands (Assendelft, Koudekerke, © Leiden, Rockanje, Vlaardingen and
Domburg) (Helderman 153) (Modderman 232) (Nenquin 243) (Wind 371) (Dumontak <Gvan den Berg 98) (van den Berg 347) which all can be
dated to the Iron Age. (See Fig. 34)

3. Dating:- the relationship of the two settlements with the Dunkirk I transgression provides us with a relative chronology
since De Panne came into being during the primary phase and Bruges during the intermediate or even final phase of the
Dunkirk I transgression.

II. ROMAN PERIOD (Figs. 34 & 35)

Salt-making during Roman times is confirmed by ancient texts. We have already mentioned the inscriptions dating from
the Vespasian reign, dedicated by the Salinatores Civitatis Menapiorum and the Salinatores Civitatis Mormorum. For
Belgium these inscriptions have erroneously been related to salt-making at De Panne, since the briquetage finds must now be
dated exclusively to the Iron Age.

The importance of salt-trading in our regions is also apparent from the altars which were dredged up from the East Scheldt,
off Colijnsplaat (Zeeland, The Netherlands) a few years ago. Amongst the dedicators of these votive altars, erected c. A.D. 200
and dedicated to the local goddess Nehalennia, there were tour negotiatores solarii (salt merchants, three of whom were from
Cologne, the capital of Germania Inferior) as well as three negotiatores allecari (dealers in fish sauce, one of whom was from
the Treveri territory) (Bogaers 23). These inscriptions are considered to be proof of the commercial relations with Britannia,
but do not, of course, preclude the existence of a local industry.

In Belgium, we can mention two Roman salt-making sites:- Zeebrugge and Raversijde.

A. Zeebrugge (West Flanders, Belgium)

In 1904, during harbour development works, a wooden construction was discovered in the peat. It consisted of a rectangular
frame, extending over more than 700 sq.m which was divided into compartments by parallel rows of beams; these beams
were linked two by two. The length of the beams was between 12 and 12.5m and the distance between the rows varied from
2.6 to 3m. The construction was held firmly in place by vertical driven piles. The total width was 22m, the overall excavated
length about 31.5m at the western edge and about 39.5m at the eastern edge. The horizontal beams were of pine wood (Pinus
silvestris), the piles of birch wood (betula). The whole installation was orientated north-west and south-east and sloped slightly
downwards towards the east (de Loé 89, 93) (Gilles de Pélichy 94).

The interpretation of this wooden frame has aroused much discussion. The excavator thought it to be the sub-structure of
pile-dwellings in a marshy area, similar to the so-called ‘crannogs’ of the British Isles (de Lo¢ 89). The absence of any kind of
floor and the deliberate slope make this theory difficult to accept. Others mentioned oyster-farming (van Den Abeeh-n 3461 and a
Menapian harbour Or landing-Stage (Lambrechts 188) (Verhuist 355).

The first to think of salt-making was Breuer. He interpreted the construction as a saltern and linked the system with
briquetage, the technical process of salt-making. (Beuer 29. 30) This view was not generally accepted because no briquetage
was thought to have been discovered at Zeebrugge. We can, however, back-up the salt-making theory by some important
arguments.

First of all there is no doubt about dating the frame. Its position on the Subboreal peat and below a Dunkirk II clay
sediment indicates a construction in the Roman period. Arguments in support of salt-making are twofold:-

1. The presence of a number of small rectangular pans, used as moulds for salt-cakes. They appear frequently in Iron Age
salt-making contexts; e.g. De Panne.

© Trimpe Burger (pers. comm).
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Roman settlement at Raversijde, near Ostend

Fig. 35a. Vertically driven-in piles of a wooden saltern construction on the
beach.

Fig. 35b. Section of a pile showing stratification.
1. Modern clay with eroded peat
2. Silt layer of Roman salt making
3. Subboreal peat
4. Calais clay deposits

Fig. 35.
Fig. 35¢. Salt eake moulds

2. The soil map shows that there is a direct connexion between the site and the old network of creeks mentioned above when
we discussed the finds from Bruges. This, probably together with artificial ditches, allowed access of sea-water at high
tide into the wooden framework and its different basins which could be locked by its partitions. ©

B. Raversijde (near Ostend, West Flanders, Belgium) (Fig. 35)

The archaeological site of Raversijde has long been known for its finds of the Roman period and especially of the Middle
Ages. (Chocqueet 54, 55, 56) It is situated partly on the present beach between the towns of Middelkerke and Ostend. The
mediaeval peat-cuttings are normally visible at low tide. The Roman strata have been greatly disturbed by the Dunkirk trans-
gressions and later by the mediaeval settlement.

In April 1973, whilst discussing the Belgian coastal plain during the Roman period for my doctoral thesis, Mr. and
Mrs. E. Cools, both amateur archaeologists from Ostend, drew my attention to a number of piles driven-in vertically on the
Raversijde beach. This initiated the beginning of new’ and more systematic research which had to be carried out under
extremely unfavourable and difficult conditions. © The results of our work on the Roman Age are given for the first time in
this paper. We were able to ascertain that the character of this large Roman settlement was mainly determined by salt-making.

Our findings were as follow's:-

1. Construction and process (Fig. 35a) — although we only discovered some rows of piles and some stretches of ditches,
there is a remarkable similarity with the Zeebrugge construction. At Raversijde, however, there must have been several
of these; remains have been recognised scattered over a distance of nearly two kilometres. Here, as well as in Zeebrugge.
sea-water was caught in a system of basins. The latter were connected to a network of ditches, which in turn received the
water from a creek. This had direct communication with the sea through a gap in the dunes.

2. Stratigraphical position (Fig. 35b) — the wooden construction was made on the peat. The piles pierce the Subboreal
peat-layer and their bases protrude into the Calais deposits of probably Atlantic date. During Roman times a finely

sedimented clay layer was deposited on the peat surface. From this clay layer a number of Roman objects have been
recovered.

3. Technical implements (Fig. 35¢) — as in Zeebrugge a number of small salt-cake moulds were found which show a
remarkable and very specific ornamentation.

© The system described above was proposed in our doctoral thesis on "The Belgian coastal plain during the Roman period" presented at the State University of
Ghent on April 3rd 1973. A fortnight later we came across a similar construction on the beach at Raversijde. near Ostend.

© The site is accessible only at low tide. Continual shifting of the sand, the construction of breakwaters, repair work on the dyke, touristic activities and
uncontrolled digging turn any serious attempt at research into a nightmare. Work on the Roman settlement is carried out by myself with the assistance of
Mr. & Mrs. E. Cools, who work closely together with my colleague F. Verhaeghe (RUG) on the Mediaeval site at Raversijde.
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4. Chronology — the chronological elements consist mainly of local pottery from the coastal area; they belong to the end of

the second and third centuries. Carbon dating of wood samples taken from the piles give the following results:-

1602+ 83 B.P.= 348 £ A.D. 83

1871+83B.P. =79+ A.D. 83 ®
By the technique described aoove, concentration of salt sea-water or brine was obtained by natural evaporation. The next
operation was extracting the sa/t by boiling the brine, thus by artificial heating. There are some clues which indicate that
it was done by peat fires in small ovens. The peat fuel supplied the briny ashe'S, from which also salt was extracted after
purification, mixing with sea-water and evaporation. It is possible that the ovens which have been found at ’s Heer
Abtskerke (Zeeland, The Netherlands) must be ascribed to a similar process. In the same context a lot of scoriae were
found, the so-called ‘Zel-as”, a waste product of peat fires. © Similar ash-layers were also discovered in Zeeland (The
Netherlands) at Aardenburg and Ritthem, and recently in Leffinge (West Flanders, Belgium).

GENERAL CONCLUSIONS

1.  Within the coastal regions of northern France, Belgium and the western Netherlands salt-making sites from both the
Iron Age and the Roman period have never been found in the same place. The location of these sites has indeed been
influenced primarily by the coastline which shifted repeatedly as a result of the different phases of transgression and
regression. This movement of the coastline resulted for instance in an Iron Age salt-making site at Bruges, on a contemporary
Dunkirk I shore, whilst a Roman salt-making site was discovered several kilometres to the west, at Zeebrugge, after the coast-
line had retreated during the subsequent so-called Roman regression (Fig. 34).

2. As regards the technical aspect, briquetage was in general use during the Iron Age. During Roman times a more
industrialised form of salt-making appears, namely by means of elaborate wooden constructions fixed into the peat layer,
along ditches and creeks which were directly connected with the sea. Salt was probably also produced by artificial heating in
small ovens (peat-fires). The only briquetage elements which remain are the so-called salt-cake moulds which are notable for
their remarkable ornamentation (Fig. 35c¢).

@ Institut royal du Patrimoine artistique, Brussels, (unpublished)

© Trimpe Burger (pers. comm).
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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 all overthe 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 Period 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. 50e) 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-Kurdwanoéw and single specimens in Wieliczka (site XI)
prove it was analogous to Halstatt Period.

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 salt 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. Some 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

I 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 1see 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 thatis 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 point 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 from 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
eake which could 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 cl¢arly 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.
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abbeys, 71,72,73,74

Addlethorpe, Lincs. 8,31,42

Adur, river, 21

aerial photography, 10,60

altars, 58

amphorae, 25,54,67,68, dolia 67,68

amurca (brine waste) 68

Angerton, Cumbria, 72

animals, asses 82; bovates 37; butchery of 22,23; camels 48,82; caravans 48;
cow dung 49; draw-horse 43; ewe cheeses 7; farming 15,22,23,47;
grazing 22; jack-horse 39; mule 80; pack-horse 39,80,82; pasture for 47;
salt for 47; sheep 7,37,44

Anmer, Norfolk, 42

Aslackby, Lincs. 35

auger, use of 6

Aunjetitz Culture, 46

Babingley, Norfolk, 44

baboul, (tooth-brush tree) 51

badger, 73,75,76

barter, 25,45,61,63,82,85

Barycz, Poland, 85

Bawsey, Norfolk, 44

bay saltsee salt

Belgicsee periods

Bicker Haven, Lincs. 35,36,39

Billingborough, Lincs. 34

Bilma, Africa, 48,49.,81

Bishopstone, Sussex, 21,24

Bitterfeld, East Germany, 46

bittern, 75

Blackwater, river, 10

bledssee equipment

Bogota, Colombia, 84

bones, animal 84; human 6,12; human teeth 6,12,13

borings, 79

Boston, Lincs. 39

Bourne, Lincs. 33,35

Braine, river, 82

Braughing, Herts. 82

brine, cleaning by egg 35,73,75; density testing by egg 75; pits 51,76,77,
79,80; ponds 73; settling tanks 49,73; springs 46.77,84,85,86,87; storage
tanks 29,51,73,75,85,86,87

briquetage see also containers/equipment
chronology 7,53; organic admixture to 23,28,31,40,46,66,69,70; tips 27,
tip-lines 6

Brittany, France, 21,56

bronze, 70

Bronze Age see periods

Bruges, Belgium, 57,58,60

Brownwich, Sussex, 21,24

buildings, boiling house 39,77,78; brick 66; circular 19; huts 20.29.61,68;
stone 73; timber 37,58,59,66,67,73,77,78,85,86

Canvey Island, 10

caravanssee animals

carbonsee charcoal

carbon dating see charcoal

carbonised wood see charcoal

Car Dyke, 33,34,35

Castle Rising, Norfolk, 42

cartularies, 42

catscalp, 75

Celtic see periods

Celtic Fields see fields

cemeteries, 26,28,29,86

Chad, Lake, 49.50,51

chalice see containers

Chapel St. Leonards, Lincs. 51

Channel Islands. 26

charcoal, finds 0f 6,31 ; as fuel 46; radio-carbon dating of 10,54,50,83,84

cheeses see animals

Chelmer, river, 82

chemistry of salt, 12

Chesil Bank, Dorset, 19

Chetney M arsh, Kent, 26,27

Chichester, Sussex, 20,21

chovelssee equipment

chronology see also charcoal
briquetage 45; firebars 7; industry 23; Japanese salt-making 61;
Lincolnshire salterns 36; pottery 10,60; sites 10,14,58

clay daubins, 71

Cliffe, Kent, 26,28,29

cliffs, sites on see coast

coal see fuel

coast, banks & walls 10,26,37,38,39,42,43,44; changes 37,42,61; cliff
sites 15,21,25,53; dikes, dykes 40,43,44,72; drowned valleys 21; erosion
0f6,21,27,28,29,30,31,36,40,72; gravel spit sites 21; land levels 6,10.37,
42.60,61; marsh 6,7,10,20,21,26,37,42,53; sea levels 6,10.30.35;
trade 10,21,76

coins, 15,21,25,67,82

Colchester, Essex, 39,82

Colne, river, 82

Colombia, South America, 84

communities, fishing 15,22,23,39,61,63,81; inland settlement 10.82;
occupation sites 10,20; tribal 10,15.18,20,81,82,83

Conisholme, Lincs. 37

consuetudo 80

containers & evaporating vessels, augets 53,55,56; barrows 39; basins 46,63;
baskets 39,75,78; brinefat,brinevat 38; chalices 45; cone-shaped
baskets 38; costrels 19; crucibles 31; cup-shaped 45,51,85; cylindrical 16,
18,19,46,58; dish-shaped 31; finger-tipped 9,26,53,56,85; goblets 45;
hemispherical 27,46,53; hives 38; hollow eone 46,85; iron 61,75,78;
jars 19,46,61; lead 28,40,66,70,73,75,78; lids 9,19,27; metal 31,39,46;
oval pans 27; pans 17,27,31,38,39,56,61,63; pedestal-based 45,62,63;
plates 26,66; pointed-based 46,51,63,85; pottery 18; pygmy 31;
rectangular 6,8,16,18,19,26,27,30,70; rims of 16; shallow 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

costrelsee containers

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

Crosscanonby, Cheshire, 73,75

crystallization see methods

cultobjects, 45,67

cultural pits, 85

‘curesalee', 47

Dallo! Fogha, Africa, 49

DePanne, Belgium, 56,57,58

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

dike/dykesee coast

distribution maps, Belgium 57; Cumbria 71,72; Dorset 14; East
Germany 45; Essex 5; France, north-west 52; Hampshire 21,23; Japan 62;
Kent 30; Lincolnshire, fens north of Bourne 33; Lincolnshire salterns in
the silt fens 34; Lincolnshire 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

Donington, Lincs. 39

Dowsby, Lincs. 35

drabssee equipment

drainage see ditches

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

duessee salt

Dumpton Gap, 26,30

Diirnberg, Austria, 82

duty see salt

Dymchurch, 26

Eastbourne, Sussex, 21,24

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

Elbe, river, 44

Ely, Cambs. 43,44

Ely Bishopric, 43,44

equipmentsee also containers
bleds 44; boiling pots 81; bridging bars 53; chovels 43; clay balls 51,53,56;
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 26,45,46,
52,53; props 8,16,18; saltpans 37,38,58,72,73,74; sheld, skell, skole 38,
40; short rods 7,8,41; stools 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 ofsee chronology

fires, firing see also fuel
bonfire 18,22; flues 6,19,25,73; furnace 51,68,78,80,84; hearth 6.9,19"
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; oil
shale 14.18,25; peat 60,71,73; turves 71,73; wood 18,75,78.81;

Funton. Kent, 26,28

furnacesee firing

Freebridge Hundred, 42

gatssee equipment

Gaywood, Norfolk, 42

Giebichenstein, East Germany, 45.46

glaze & vitrification, ash 36; green 9.31,41,42; salt 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, Lincs. 37,38.39

graphite potssee pottery

gravel spit sites see coast

Great Chesterford, Cambs. 82



Great Hale, Lincs. 35
Great Ouse, river, 42
Great Poland, 85,86,87
Grimsby, Lincs. 39
goblets see containers
Gueléié, Niger, 47
gullies see ditches

Hacconby, Lincs. 35

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

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

hap,75

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

health hazards, 40

hearths see firing

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

Helpringham, Lincs. 35

Hengistbury Head, Hants. 20,21,25
Heybridge, Essex, 6,39

Higham, Kent, 28

High Halstow, Kent, 26,28

hill forts, 24,25

hocselver, 80

Hogsthorpe, Lincs. 8,31,40

Hook, Hants. 21

human, bones 6,12; need forsalt 13,82; teeth 6,12,13

Icknield Way, 82

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

Ipswich, Suffolk, 39

Iron Agesee periods

iron panssee containers

inscriptions, 56

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

Ivuna, Africa, 81, 83

Jurassic see periods

Kent sites, 26

Kanto, Japan, 61

kilns see firing

Kimmeridge, Dorset, 14
kinchessee sleech pits

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

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

La Gironde, France, 56
land levels see coast
langavel, 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 containers

Little Massingham, Norfolk, 42
Little Oakley, Essex, 10
Little Poland, 85,86,87
llanos, plains, 84

Loire, river, 52,56

Lojia, Africa, 49

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

Magdalena, river, 84

M an, 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 also coast,
inned 26,27,28; salt 6,7,26,37

Marshchapel, Lincs. 37

Maryport, Cumbria, 71,73

maures see mounds

measurer, meter, 79

medievalsee periods

Medway Estuary, Kent, 26,27

methods & sources of gaining salt, blood 81; boiling 14,19,20,27,39,44,45,
56,60,61,75,78,84; boring 79; brine 5,9.29,31,39,49,60,61,75,81; crys-

tallization of brine 5,6,8,9,31,45,47,48,51,61,82; evaporation of sea
water 6,26,27,28,29,30,31,32,47,48,61,63,75,81; filtering 81;freezing 81;
haline 81,82; meat 81; milk 81; mining 39,82; natural evaporation 31,51,
56,85; open pans 37,38,39,61,63; peat ash 60; plant ash 46,51 ; quarrying
82; rock salt39.51,77,81; salt lakes 81; salt pits 43,46,51,67.68,76,78; salt
springs 39,44,45,46,51,61,66,68,77,81,84,85,86,87; seaweed 51,61;
settling system 75,81; sleeching 75; sunworks 39,47,61; urine 81,84;
vglgeztjltion 81,84; washed earth 47,49,S1,81; washed sand 61,75; washed
silt

Middleton, Norfolk, 42

Middlewich, Cheshire, 66,68,70

mining of saltsee methods

monasteries, 37,38,42
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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
Neolithicsee periods

Newton, Cambs. 43

Niger, Africa, 47,81

nomads see transport

North Cotes, Lincs. 37

North Somercotes, Lincs. 37
Northwich, Cheshire, 66
North Wootton, Norfolk, 42,43

Olduvai Gorge, 83

Ostend, Belgium, 59

occupation levelssee deposits

occupation sites see deposits

oil shale see fuel

Orby, Lincs. 31

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

Orinoco, river, 84

ornaments of shale, 15

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

Ouse, 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

Pentney, Norfolk, 42

periods, Belgic 28; Bronze Age 23,24,44,46,83,85; Celtic 46; Halstatt 45,85,
86,87; Iron 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;
Regression 56,58,60; Roman 15,26,27,28,31,42,56,58,86,87; Romano-
British 20,26; Subboreal 56,58,59; Tertiary 14,19,29; Transgression 56,
58,59,60; Triassic 66,67,77

Permian see periods

Pevensey, Sussex, 20

pits, saltsee methods

plates, rectangularsee 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

propssee 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

Rippinga'le, Lincs. 35

roads, Roman 35; salt roads 35,37,39,40,41; salt ways 37,39.40,79,80;
trade routes 80,81,82,83

rock saltsee salt

Roman see also roads
inscriptions 56,58; invasions 81; military settlements 20,28; Vespasian
20,56,58

Roman periodsee 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

salaria via 82

salsaesee salt dues

saltsee also methods & sources
ash,from 46,51; bay 39,75,78,81; blocks 51,82; bond 74,76; bullion 82;
cakes 24,25,45,46,48,49,51,58,59,60,82,84,85,86; compounds of 12,83,
86; currency 40,51,82; dues 38,44,76,77,78,80; duty 39,80; earth 47,49,
51,81; export 0of 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; rock 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, cliff 15,21,25,53; contemporary 47-51; gravel spit 21;
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; sunworks39,61

salterns see salt-making sites

Salters’ Gate, Lincs. 41

Salters' Lane, Lincs. 41

Salters’ Way, Lincs. 39

Salwarpe, river, 76,77

sea levels see coast



seasonal cvcle, crop-sowing 23; land usage 22;

75,77,78,81,82
seawake, 72
sea wall see coast
scratch, 75
Sheppey, Isle of, 26
settlement, Belgic 10;

Roman 10,15,27,28,34,56,59,66,70;
tribal 10,63,81,84; village 15,21,29,62,81
shale, industry 19, oil as fuel 18, ornaments 19

sheep see animals

shell deposits see deposits
Shoreham, Sussex, 23,24
Skegness, Lincs. 31

slag see glaze & vitrification
Slayhills Marsh, Kent, 26,30

Slea, river, 33,35

sleech, 75

sleech pit, 75

sluiceways, 6,39,51
Solway Firth, 71,75
Somerset Levels, 20
sources of saltsee methods

South Tanganyika, Africa, 51

Southwold, Suffolk, 39

South Wootton, Norfolk, 44

springs, salt, see methods
stokeholesee firing
Studland, Dorset, 15,16
Subboreal see periods
sunworks see methods
Sutton on Sea, Lincs. 40
Swineshead, Lincs. 35

talc, 77,79
Taodeni, Africa, 81

Tchad, Lakesee Chad, Lake

teethsee bones

Tegidda-n-Tesemt, Manga, Africa, 47,49

Terrington, Norfolk, 42,43
Tertiary see periods
Tetney, Lincs. 38

textile impression, 42
Thorpe, Lincs. 31

tidal creeks, 6,7,10,26,29,31,35,56,59,63

tractores, 77

trade, trade centres, markets,

76,80,82,83
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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; tumbrel 43;
saltwain 80; water 22,30,34,81,83

tip-lines see briquetage/deposits

Trebarveth, Cornwall, 19,20

Triassicsee periods

tumuli, 63

Tydd St. 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

Walberswick, Suffolk, 39
Walpole, Norfolk, 43,44
Walsoken, Norfolk, 43,44

W alton, Norfolk, 42,43,44

W ash, The, 35,42,43,44
wattling, 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

W hitehaven, Cumbria, 73,74
wicker burden see equipment
W ieliczka, Poland, 85,86,87
Wiggenhall, Norfolk, 42
Winsford, Cheshire, 31

W inthorpe, Lincs. 31
Wisbech, Cambs. 42
Witham, river, 33
Woodbridge, Suffolk, 39

W orcester, Worcs. 80
working floors see firing
Workington, Cumbria, 74,75
Wragholme, Lincs. 37,38
Wyke Regis, Dorset, 14,18,19,20

Zeebrugge, Belgium, 57,58,60
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