
http://kentarchaeology.org.uk/research/archaeologia-cantiana/

Kent Archaeological Society is a registered charity number 223382
© 2017 Kent Archaeological Society

http://kentarchaeology.org.uk/research/archaeologia-cantiana/


STONE SUPPLY TO THE SAXON SHORE FORTS 
AT RECULVER, RICHBOROUGH, DOVER AND 

LYMPNE 

ANDREW PEARSON 

The Saxon Shore Forts at Reculver, Richborough, Dover and 
Lympne, built at various dates during the third century AD, represent 
some of the most important components of Roman Kent. All have 
been subject to archaeological investigation, and many aspects of 
these monuments' history have been studied, in particular their milit-
ary function (White 1961; Johnson 1976; Johnston 1977; Maxfield 
1989; Pearson 2002a). However, whilst the architecture of the fort 
defences has been the subject of detailed discussion, the fabric, and 
the sources of these materials, has until very recently received com-
paratively little attention. 

A reconnaissance-level examination has established the proven-
ances of the building stones in the Shore Forts of the eastern coast, 
including Reculver and Richborough (Allen & Fulford 1999). A sim-
ilar study incorporated the same area, and also extended the analysis 
to the forts of the south coast (Pearson 1999a; 2002b). These invest-
igations have been complemented by other more detailed studies of 
Brancaster (Allen, Fulford & Pearson 2002) and Pevensey (Pearson 
1999b). All have shed new light on the issue of military supply and 
transport, on ancient quarrying practices, and more widely, on long-
distance maritime traffic and the function of the Shore Forts during 
their operational lifetime. 

Each of the Kentish Shore Forts has been damaged by the actions of 
both man and nature during the post-Roman period. Nevertheless, 
sufficient parts of the defences have survived to enable a good 
impression to be gained of the building materials employed in their 
construction. In the case of Richborough, the walls represent some of 
the finest standing masonry to have survived in Britain from the 
Roman era. With the exception of Reculver, where intensive use of 
the interior has been proven during the third century (Philp 1969; 
1996), few internal buildings are known within the enceintes of the 
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forts. For this reason, the current analysis is concerned only with the 
materials present in the defensive perimeters. 

Items such as brick and timber formed a minor, but still significant 
proportion of the building materials used in the defences. These, 
however, have not been considered in the present study. Neither 
material lends itself well to provenance studies, a fact demonstrated 
by Peacock's attempt to establish a provenance for the tiles manu-
factured by the Classis Britannica (Peacock 1977). In any case, timber 
has only rarely survived from the fort defences, although foundation 
piles have notably been recovered from both Lympne and Pevensey. 

Because of the size of the monuments, and the wide variety of stone 
types incorporated within the defences, the identification of building 
materials in the present study is primarily based on an in situ exam-
ination of stone under a xlO hand lens. Occasional samples were 
thin-sectioned and examined under a petrological microscope. The 
degree of precision with which stone identity and provenance could 
be established depended greatly on the nature of each material, for 
some rock types are more distinctive than others. 

RECULVER 

Examination of the standing remains of Reculver fort identified a 
limited range of lithologies (Fig. 1). The core of the wall is largely 
composed of flints, the majority of which are well worn and heavily 
percussion-marked cobbles. Although some of the flints retain some-
thing of their original nodular form, all show some sign of abrasion 
and water-wear. This flint is most likely to have come from the storm 
beaches of the Isle of Thanet, between the eastern end of Pegwell Bay 
and Kingsgate Bay, north of Broadstairs (Shephard-Thorn 1988, 20). 
A number of flint strata are contained within the chalk cliffs, the most 
prominent being the 'Whittaker 3 inch band'. Eroded in large quan-
tities from the cliffs, the flint could have been conveniently gathered 
from the beaches at low tide. It is possible that the flints were col-
lected from other storm beaches beneath the chalk cliffs from Kings-
down southwards to Dover. However, it has to be questioned whether 
it would have been necessary to look this far afield for flint, and there 
is little else in the fabric of the Reculver perimeter that suggests the 
movement of raw materials from such southerly sources. Occasional 
water-worn chalk cobbles were also present in the core, and these 
would have been gathered from the same beaches as the flint. Some 
unworn nodules of flint were observed, which were probably a 
by-product of the extraction of chalk for mortar from inland pits. 
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Fig. 1 Sources of stone used in the construction of the Shore Fort defences 
at Reculver. 

There is a nearby chalk quarry of Iron Age or Roman date at Birch-
ington, Thanet (Fulford, Champion & Long 1997, 166). Of course, 
whether or not this particular quarry relates to the building of the 
Shore Forts is entirely beyond proof. 

In addition to flint and chalk, the core also contains Thanet Sand-
stone, a grey, buff or occasionally mauve-coloured glauconitic silty 
sandstone of Palaeocene age. The formation is exposed in westward-
dipping strata between Reculver and Bishopstone Glen (Shephard-
Thorn 1988, 26-28; Sumbler 1996, 95-99). The vast majority of the 
Thanet Sandstone formation is unconsolidated and entirely unsuit-
able for building. However, in the cliffs immediately to the west of 
Reculver, calcareous doggers of hardened stone can be found near the 
base of the formation, parallel to the bedding (Plate I). Such doggers 
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Doggers of Thanet Sandstone on the foreshore at Reculver Bay. These have 
been left exposed after coastal erosion has removed the unconsolidated sands 

that form the overlying cliffs. The twin towers of St Mary's church, built 
within the Roman fort at Reculver, can be seen immediately to the left of the 

cliff line. 

are a relatively rare resource, as their exploitation relies on the 
erosion of the softer overlying sands (often up to 10m in thickness) by 
the sea. For this reason, only small quantities of material are avail-
able from a single location at any given time. Modern exposures of 
these doggers can also be observed at Pegwell Bay, and such material 
was employed in Roman structures at Richborough (below), and the 
nearby Abbey Farm villa. It is also found in Jutish and Anglo-Saxon 
burials, where the slabs readily adapted to serve as an outer coffin, or 
as a frieze or fence around the grave (D. Perkins, pers. comm.). 

Calcareous cementstones are found in small quantities in the core 
of the east wall. Derived from the London Clay, the closest source is 
the eastern foreshore of the Isle of Sheppey, but large quantities 
would also have been available on the Essex coastline. Although it 
has been described as 'scraping the barrel of English building stones, 
little better than unfired brick' (Clifton-Taylor 1972, 207), this stone 
was an extremely important component of several of the other Shore 
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Forts: at Bradwell (Essex), Richborough, and almost certainly in 
Suffolk at Walton Castle (Fairclough & Plunkett 2000; Wall 1937). 
Its use as a building material has persisted up until recent times 
(particularly in Suffolk and Essex), albeit only because of the dearth 
of quality local stone. Notable examples of its use in military archi-
tecture are the Norman castles of Colchester and Orford, whilst it is 
also evident in many of the churches of the region (Potter 1999). 
Potter's study demonstrated that septaria were rarely transported far 
from the outcrops from which they were gathered; most are found in 
churches that are no more than 0.5 km from a navigable waterway 
(1999, 132). It also seems likely that the septaria used in the con-
struction of Reculver also travelled no great distance. 

Of the facing that has survived, virtually all is a hard, occasionally 
cherty facies of Kentish Ragstone, which would have been quarried 
from the Maidstone-Sevenoaks district. There was one block of tufa 
on the south wall, roughly shaped, which was probably also once part 
of the facing. The monumental blocks used to build the South Gate of 
the fort were of glauconitic calcareous sandstone, also Kentish Rag-
stone, which could either have been quarried from around Sevenoaks, 
or the Folkestone district. 

Allen & Fulford's examination of the Saxo-medieval church of St 
Mary built within Reculver fort identified flint, Thanet sandstone and 
Greensand. In addition, occasional blocks of hard tufa, and an iron 
oxide-cemented sandstone were seen. The latter was suggested to be 
from the Oldhaven Beds, but as discussed for a similar stone at Rich-
borough (below), this is improbable. Whether these additional lithol-
ogies were employed in the perimeter wall is uncertain. The presence 
of Roman tile, used only sparingly in the East Gate of the defences, 
clearly indicates that some of the fabric of the church was not robbed 
from the fort perimeter. Much could quite plausibly have been taken 
from internal buildings, though Peacock has suggested that the tile 
may have been robbed from an earlier naval installation in the locality 
(1977, 238-39). 

RICHBOROUGH 

The reuse of stone already present on the site may have provided a 
very large proportion of the building materials for the late third-
century Shore Fort at Richborough. The site had a long history of 
Roman occupation, and a number of structures occupied the area on 
which the new installation was to be built (Bushe-Fox 1926; 1928; 
1932; 1949; Cunliffe 1968). By far the largest and most prominent 
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was the so-called 'Great Monument', a triumphal arch built c. AD 80-
90 to commemorate the completion of the conquest of Britain (Strong 
1968). By the third century, however, the arch had fallen into dis-
repair, and at some stage in the century it was surrounded by a triple 
ditch and converted into a military watchtower. 

Late in the third century, the arch (along with several other nearby 
structures, including the mansio) was finally demolished to make way 
for the Shore Fort. Calculations suggest that the Great Monument in-
corporated some 16,000m3 of material (Blagg 1984; 1990). Given that 
it may have remained substantially intact until the Shore Fort's con-
struction (a general, albeit unproven assumption) it could have pro-
vided up to 70 per cent of the raw materials for the new defences. The 
contribution of robbed material to the fabric of the Shore Fort defences 
would thus seem to be rather understated by Allen & Fulford (1999). 

Some of the rare stone types originally used in the arch can certainly 
be observed in the north wall of the fort, such as tufa and marble. On 
the west wall, a few tegulae can be observed, taken from an earlier 
structure and reused as part of the bonding courses (Plate II). How-
ever, most stone in the arch and the other buildings was flint, and this 
cannot now be distinguished from any flint freshly quarried at the 
time of the Shore Fort's construction. 

The lithologies present in the Shore Fort defences can therefore be 
divided into three categories. It is important to distinguish which 
stone types fall into which category, if the pattern of supply for the 
construction of the fort in the late third century is to be properly 
understood (Fig. 2). Some of the stone types discussed below under 
Headings 1 and 2 could have been robbed from a variety of existing 
buildings; however, all were present in the Great Monument, whilst 
some were exclusive to this structure. 

1. Stone obtained only from the robbing of existing structures on 
the site of the fort. 

The geological origin of these lithologies, though of interest, is not of 
central importance to this study. At the time of the Shore Fort's con-
struction they were effectively quarried from the building site itself, 
and required practically no transportation. It is possible that certain of 
the local stone types discussed here might fall under Heading 2, the 
robbed material having been augmented by the quarrying of new 
supplies. The lithologies present are as follows: 

Lower Greensand: thought to have been quarried from basal Sandgate 
Beds doggers in the vicinity of Mill Point, Folkestone (B. Worssam, 

202 



STONE SUPPLY TO THE SAXON SHORE FORTS 

PLATE II 
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Reused tegulae in the west wall of Richborough. Each tile is approximately 
30cm in length. The core of the wall at this point is composed of courses of 

flint cobbles, and septarian cementstone and chalk rubble. 

pers. comm.). These doggers are only exposed at times of ex-
tremely low tide, but a similar lithology can be observed in the sea 
wall above the beach at the same locality. A number of monu-
mental blocks of this material were reused in the foundations of 
the West Gate (see Bushe-Fox 1926, 30 & pi. xxxv), whilst rubble 
of a similar lithology is also found in the perimeter core. 

Tufa: Present in limited quantities on the interior face of the north 
wall as carefully shaped blocks. The provenance was perhaps in 
the Dover area, but a number of sources in Kent or Sussex are 
plausible (Pentecost 1993). 

Ditrupa Limestone: a richly foraminiferal limestone from the 
Valois-Soissons region, some 25km to the north-east of Paris 
(Worssam & Tatton-Brown 1990). This lithology is present in 
small amounts as small squared blocks on the exterior face of the 
Shore Fort's north wall. 

Marquise Limestone: an oolitic stone quarried from an area 10km 
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Fig. 2 Sources of stone used in the construction of the Shore Fort defences 
at Richborough. 

north-west of Boulogne (Worssam & Tatton-Brown 1990). It is 
found as small rubble lumps in the core of the perimeter wall. 

Caen stone: a cream-coloured, very fine-grained, limestone from 
Normandy. Only a few blocks of this material can be observed, 
most being on the exterior face of the north wall, to the east of the 
north postern gate. It is used, along with the ferruginous sand-
stone described below, to create a striking decorative course 
along this short section of wall (Plate III). Caen stone was a much 
favoured building material in Britain during the Norman period 
and after, but the author is aware of no other instances of its use 
in Romano-British architecture. Other contemporary examples 
may quite possibly exist but this is, at the very least, a rare occur-
rence. 

Marble: The Great Monument was covered with a veneer of white 
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PLATE III 
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The North Wall, Richborough; view east from the north postern gate. The 
use of different materials for the facing is well in evidence here, and the 

break mid-way along this section of wall (point [D] on Fig. 3) is clearly ap-
parent. Above the second bonding course is a decorative course formed by 
alternating blocks of cream-coloured Caen stone and a brown (ferruginous) 
sandstone. This material, and much of the other facing in this portion of the 

defences, was almost certainly reused from earlier structures on the site. 

marble, mostly imported to Britain from the Luna-Carrara quarries, 
together with some Pentelic marble from Mount Pentelikon, 
Attica (Strong 1968, 64). Small amounts of marble are visible in 
the core, particularly around the West Gate, but it is to be suspect-
ed that much of this valuable veneer was recycled in finer build-
ings further afield than Richborough. A more mundane alternative 
is that, along with the Marquise Limestone and other limestones, 
most was burnt for lime. 

\ ferruginous sandstone: used in the north wall in conjunction with 
Caen stone as part of a decorative band. A similar lithology is 
found in small quantities within the fabric of the Saxon chapel of 
St Peter, Bradwell, which was built on the site of the Shore Fort 
with reused Roman materials. Allen & Fulford (1999) suggested 
that this lithology is from the Oldhaven Beds of the north Kent 
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cliffs to the west of Reculver. However, examination of the only 
exposed section of these beds, at Bishopstone, shows the bed to be 
only a few centimetres thick, and for this reason it does not seem 
a promising source of building stone. The stone is reminiscent of 
some less pebbly facies of the Carstone of north-west Norfolk. If 
a closer provenance is sought, there are localised deposits of a 
well developed ferruginous sandstone (described as Carstone) in 
the Folkestone Beds. However, these are only recorded to the 
north-west of Ashford, and there are no exposures noted on the 
south coast (Smart et al. 1966, 54). 

2. Lithologies robbed from existing structures on the site, augment-
ed by quantities of newly quarried stone of the same type. 

In this category are the two lithologies that form the bulk of the Shore 
Fort perimeter wall, namely flint and chalk. Although calculations 
demonstrate that reused material cannot account for the entire core of 
the defences, it is impossible to determine how much was robbed 
stone, obtained from the demolition of structures on the site, and how 
much was newly quarried material. Certainly flint was present in very 
large quantities in the Great Monument. 

The flint assemblage at Richborough is comparable to that at Rec-
ulver, in that it comprises mostly well water-worn cobbles together 
with material that shows a lesser degree of abrasion. As for Reculver, 
the most plausible source of such beach flint is the Thanet coastline. 
Examination of the mortar at Richborough shows that a great deal of 
chalk was burned for lime, but a considerable quantity is also found 
as rubble in the core of the wall. The stone is Upper Chalk, and the 
Thanet cliffs are likely to have been the source. Much of the rubble 
exhibits the borings of the modern marine creatures 'Pholas' and 
Polydora (Yonge 1966), indicating that it was collected from a beach 
or foreshore. Some chalk rubble and fresh flint nodules are also 
occasionally found in the core, suggesting that at least some chalk 
was dug from pits, perhaps immediately inland from the coast. 

3. Lithologies newly Introduced to the site specifically for the build-
ing of the Shore Fort. 

A number of raw materials that had not been employed in preceding 
structures at Richborough were quarried specifically for use in the 
Shore Fort defences. In addition to the lithologies detailed below, we 
might also add the beach stone used as the aggregate in the core 
mortar, obtained from the Stonar Bank at the eastern mouth of the 
former Wantsum Channel (Robinson & Cloet 1953, 77), and the brick 
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that was employed as the medium for construction of the bonding 
courses. 

The newly introduced lithologies seem to be those present in the 
facing of the south and west walls. The lowest two courses of the 
wall, rather larger than those above and forming a plinth, are built 
from Kentish Ragstone from the Maidstone district. As for the build-
ing of Reculver, calcareous doggers of Thanet Sandstone were ex-
ploited, being used for most of the facing of the west and south walls. 
No Upper Greensand was identified during the present study (contra. 
Allen & Fulford 1999). Septarian cementstones were also present, 
presumably quarried from the London Clay formations on the eastern 
foreshore of the Isle of Sheppey, or a little further to the west at 
Whitstable. It is conceivable that such cementstones could have been 
brought from further afield, from Essex or Suffolk but this would 
have entailed a considerably longer coastal journey, or the use of 
ships suitable for short crossings of open sea. 

Our examination of the fabric of the walls of Richborough offers the 
opportunity for comment on the order of construction. There is a cer-
tain amount of evidence for a number of the Shore Forts' defences 
having been built in several parts, divisions which are normally 
termed 'construction sections' (e.g. Pevensey and Portchester). 
These are generally understood to be the work of individual gangs of 
workers, and can be detected by differences in techniques and 
materials, and by differing levels of the bonding courses and putlog 
holes. The defences of Richborough provide a very clear illustration 
of this issue, and have been addressed in some detail by Johnson 
(1981). Although there is relatively little to add to Johnson's des-
cription of the architecture of the fort, it is possible to be more spec-
ific about the lithologies used at various points around the circuit. 
Johnson used the term 'ragstone' to describe virtually every lithology 
except flint, so in this respect some further discussion is justified. 

The defences survive on the south, west and north walls, and can be 
divided into two distinctly different parts (Fig. 3). The first of these 
is the surviving portion of the south wall and the entire west wall, a 
length of some 230m, which is apparently of one build. In this portion 
the first two courses, forming a plinth, are of Kentish Rag from the 
Maidstone district. On the south wall the facing above the plinth is 
predominantly septarian cementstone, whilst on the west wall there is 
much Thanet Sandstone and rather fewer septaria. These building 
materials were almost certainly freshly quarried at the time of the 
fort's construction. Except for a very few tegulae on the west wall, 
the bonding courses seem to have been built with new brick. The only 
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Fig. 3 Construction sections at Richborough (after Johnson 1981, fig- 2). 

location where a large amount of recycled material is found is in the 
foundations of the West Gate, which was built from large blocks of 
Sandgate Sandstone robbed from the Great Monument. 

The north wall is rather different, for the surviving portion was 
built in four distinct sections of between 30-40m in length (Plate III). 
The heavy lichen cover makes it difficult to precisely map these stone 
types onto elevation drawings, and no attempt has been made to do so 
here: however, the general picture can be described as follows. Thanet 
Sandstone is abundant in all sections of the external face, but east-
wards of [B] several other lithologies can be identified, which are 
present nowhere else in the surviving circuit. Significant quantities 
of tufa are extant, together with the Ditrupa Limestone from the Cal-
caire Grossiere formation. Flints and septarian cementstones are also 
used in limited amounts. Caen stone and a ferruginous sandstone are 
employed in the higher registers to form a decorative band. A very 
few blocks of Marquise Oolite could be observed between [B] and 
[Cj. Eastwards of [C] there is a greyish lithology that may well be a 
facies of Kentish Ragstone, but as it was only present in the higher 
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registers of the wall it was not possible to examine this material. 
These are the same lithologies that Strong (1968) described as having 
been used to build the first-century monumental arch, and it seems 
virtually certain that those we can observe in the north wall of the 
Shore Fort have been recycled from this same structure. 

The different heights of the putlog holes in sections B-C, C-D, and 
eastwards from [D] to the point at which the wall has fallen, indicate 
that each of these pieces of walling were built separately. Addition-
ally, plans of the fort show that there is a slight change in the direct-
ion of the wall at break [D]. The bonding courses appear to be quite 
carefully aligned between these sections, except at break [C], where 
the first bonding course above the plinth is fractionally mis-aligned. 

These observations raise two main questions, firstly about the 
distribution of the different lithologies around the circuit, and second 
about the shortness of the sections of the north wall. A large part of 
the explanation lies in the location of a harbour or beaching point, 
which, although physical remains have not been found, is thought 
likely to be to the north of the fort. It is there that Boys claimed to 
have identified the remains of a 'landing place' in 1792(Rolfe 1843, 
24). Although the east wall has been lost and its form is unknown, the 
fine appearance of the north wall strongly suggests that the north 
postern was in fact the Watergate, presenting an impressive front to 
those arriving by sea. If true, it is a comment on the relative import-
ance of land and sea communications to the fort, since the west wall 
is comparatively plain, even though the main road from Canterbury 
entered on this side. 

The short construction sections of the north wall would also tend to 
support the idea that the landing point was to the north. Given the 
coastal resources exploited, it is almost certain that the raw materials 
for the building of the fort were transported by water. This is further 
confirmed by the find of a series of lime kilns of late third-century 
date some 100m north of the north wall (Bushe-Fox 1932, 36-38 & PL 
xlvi), which may well be part of a depot for the storage and prelim-
inary working of raw materials during the building of the fort. The 
north postern is an extremely constricted entrance and it would have 
been practically impossible to carry bulky items such as the timber 
baulks for the foundations through this gate. A larger gap would have 
been necessary to facilitate the easy movement of materials between 
the harbour and the fort. 

In this scenario, the west, east and south walls were constructed 
first, as well perhaps as some of the internal buildings. Raw materials 
were unloaded at the harbour and stored, to be moved through the 
open north side of the perimeter as and when required. It would be 
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logical for the north wall to be built last, not only for logistical 
reasons but also because the decorative facing would have been 
somewhat more time-consuming to build than a plain stretch of wall. 
Materials that in large part were already present inside the perimeter 
were used to close the circuit. The short construction sections prob-
ably resulted from the concentration of manpower on a comparatively 
small length of the wall. However, the high quality of the masonry 
strongly argues against the haste and lack of care suggested by 
Johnson (1981). 

DOVER 

The defences of the Dover Shore Fort are principally composed of 
chalk, flint and tufa, with some ceramic building material used for the 
bonding courses in a number of the bastions (Philp 1981; Wilkinson 
1994). With the exception of this brick and tile, all of the raw mat-
erials could have been obtained from sources in the immediate 
vicinity. As at Richborough a considerable amount of the material 
present was reused, much of it doubtless derived from the defences 
and internal buildings of the preceding Classis Britannica instal-
lations that had occupied the same site. For this reason, no source 
map is offered here for the building materials present in the Dover 
Shore Fort. 

The sections of Shore Fort wall encountered by recent excavations 
were mostly composed of chalk, tufa and flint, materials that were all 
present in the earlier fort (Philp 1981, 20-23). Amos & Wheeler also 
recorded 'concrete, tufa, flint, tiles, iron slag and discarded 
sculpture' in the core-fill of the Shore Fort wall (1929, 49). A green 
sandstone, probably from the Hythe or Folkestone beds, was also 
present in the core, a large block of which (originally part of the 
Painted House) is incorporated into 'Bastion F' of the Shore Fort 
(Philp 1981). Unfortunately it was not possible to examine this lith-
ology in any detail. 

The large quantities of chalk could have been easily obtained from 
the nearby cliffs, which represent a vast quarry; the stone could have 
been dug out from pits, or gathered from the beach. None of the 
limited amount of stone viewed showed any indications of having 
lain on a beach for any significant time, so the former option is pre-
ferable. Chalk was also used as a source of lime for the mortar, whilst 
the mortar aggregate itself was made up of coarse pebbles up to 2cm 
in diameter and flint fragments (Wilkinson 1994, 73). 

Tufa was also available locally, though only in limited amounts. It 
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was a favoured building material which was widely employed in the 
vicinity during Roman times, most notably in the Dover Pharos 
(Wheeler 1929). Its use continued into the Norman period (Amos & 
Wheeler 1929, 53). In addition to deposits in the Dour Valley and 
elsewhere in Kent and Sussex (Pentecost 1993; Shephard-Thorn 
1988, 33) tufa has also been exposed during excavations within the 
town of Dover itself, one location being the Victoria Hospital (K. 
Parfitt, pers. comm.). The deposits are only a few feet below the 
modern ground surface, allowing it to be quarried out from relatively 
shallow pits. The deposits are limited in extent, however, and their 
discovery would be very much a matter of chance rather than design. 
Once encountered, a deposit would be probably have been completely 
quarried out; the provenance of the material for the Shore Fort would 
depend on which sources were known at the time of construction. 
Given the amount of tufa employed in the earlier Classis Britannica 
fort, it must be suspected that much of this valuable stone was reused 
after the earlier installation was demolished to make way for the 
Shore Fort. 

Of all the raw materials in the Shore Fort, flint is the most likely to 
have been freshly quarried at the time of building. It seems to have 
been present only in small amounts in the Classis Britannica fort wall 
(Philp 1981, 20-23) although it could have been obtained from 
structures within the old fort. The flint is nodular and unabraded, and 
there are no indications that it was ever in a beach environment. Flint 
is present inland, in the Head deposits on the Roman margins of the 
River Dour, but more concentrated amounts could be found in Dry 
Valley and Nailbourne deposits, a number of which open onto the 
Dour (Shephard-Thorn 1988, 33-36). In either case the quarried 
material could have been brought down-river by boat to the site of the 
Shore Fort. That the flint was not procured from the sea shore is 
somewhat curious, since it was present in large amounts on the local 
beaches. Records of the building of the medieval castle at Dover in 
AD 1354, for example, documented the transport costs for no less than 
3,464 cartloads of flint from the shore (Clifton Taylor 1972, 191). 

There is evidence for changing supply patterns during the 
construction of the Shore Fort at Dover. The excavated sections of the 
perimeter wall show it to have been built with a rubble-mortar core, 
enclosed by a chalk and tufa outer face and chalk inner face. There is 
as yet too little evidence to determine whether the wall itself was 
built in sections, but differences between the bastions suggest that 
their construction took place in two distinct phases. A number of the 
bastions are integral with the wall and are built using the same 
materials as the wall (i.e. chalk and tufa). Alternating with these are 
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a second series of bastions that were added to the wall at some point 
after its construction, albeit perhaps only marginally later (Wilkinson 
1994). These latter bastions were built with a flint facing, and with 
brick bonding courses. Presumably by the time they came to be added 
the tufa supplies had been exhausted and it was necessary to exploit 
new sources of raw materials. 

LYMPNE 

The Shore Fort at Lympne exhibits a limited range of building mater-
ials, all of which appear to have been derived from local sources (Fig. 
4). A considerable amount of reused stone and ceramic building 
materials was employed, and it is commonly assumed that it was re-
cycled from an earlier coastal fort near to the third-century instal-
lation (see, for example, Cunliffe 1980, 285). 

The principal stone types present are glauconitic sandstones. These 
are almost the only lithologies that are employed in the facing, and 

KR Kentish Ragstone 
FS Folkestone sandstone 
SS Sandgate sandstone 

KR, FS, SS 

/ / / / 
/ / / s / 

/ / / / / / 
/ / / / / / 

/ / / Present on or near site / / / / / 
Kentish Ragstone S / / / / / S / / Sandgate sandstone (reused blocks) 

///////// Brick, tile (reused) / / / / / / s / l 

/ / / / / / / 10 km 0 

Fig. 4 Sources of stone used in the construction of the Shore Fort defences 
at Lympne. The Roman landscape is based on Cunliffe (1988, Fig. 6.1). 
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also account for most of the rubble core. All of this stone has pre-
viously been assumed to be Kentish Ragstone, quarried from immed-
iately local sources, a logical conclusion given that there are numer-
ous outcrops of the Hythe Beds in the vicinity of Lympne. 
Geotechnical investigations of the degraded cliff on which the fort 
was built revealed the presence of a level plateau of Atherfield Clay, 
immediately below the crest of the escarpment (Hutchinson et al. 
1985, 213-14). This was interpreted as a quarry bench, which the 
authors suggested was created by exploitation of the overlying Hythe 
Beds for the building of the Shore Fort. 

The present study reached similar conclusions, albeit with some 
qualifications. Most of the stone was indeed Kentish Ragstone, a 
hard, grey, very sparsely glauconitic limestone. As such, it could 
have been quarried from any part of the Hythe Beds between Lympne 
and the coast at Folkestone (Worssam, pers. comm.). It does seem 
very likely that most was obtained very close to the fort, but the find 
of several water-worn boulders in the core of the wall indicates that 
at least some Kentish Ragstone was quarried on the coast. A few of 
these boulders displayed borings of the modern sponge Cliona 
(Yonge 1966), whilst one example still had barnacles attached. This 
water worn material was seen in the eastern portions of the perimeter 
wall, particularly around the east gate, and also on the eastern parts of 
the north wall. 

Also present in the wall were limited quantities of two other 
lithologies that were quarried from the Folkestone coast. The first of 
these is Folkestone Stone, most of which is a grey, fine-grained 
calcareous sandstone, with occasional inclusions of quartz grains up 
to 1mm. A rather flaggy, pale grey medium-grained glauconitic cal-
careous sandstone is found as large slabs in the core of the surviving 
sections of the wall on the north-west. This lithology has also been 
identified as Folkestone Stone, quarried from a similar location, and 
is particularly evident in the core of the north-west portion of the fort. 

The second lithology is mainly present around the East Gate, in part 
as core rubble but most notably as large blocks forming a platform 
underneath the flanking bastion. It is a highly glauconitic, fine-
grained calcareous sandstone, with rare 1mm quartz grain inclusions. 
This lithology has previously been identified as Upper Greensand 
(Cunliffe 1980, 236) but is in fact Sandgate Sandstone, from the basal 
Sandgate Formation, probably from doggers on the Sandgate-Folke-
stone foreshore. It bears a very strong resemblance to some of the 
reused ashlar blocks in St Peter's chapel, Bradwell, as well as to the 
reused stone in the foundations of the West Gate at Richborough. The 
slabs at Lympne are also clearly reused (Cunliffe 1980, 236-237), and 
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could possibly even have been recycled from the Great Monument at 
Richborough. 

Three blocks of hard tufa were present in the south-west parts of the 
perimeter wall. This find adds to the evidence for the movement of 
small quantities of tufa along the south-eastern coast of Britain, 
which is also known to have been used in the Folkestone villa 
(Williams 1971, 174) and at Pevensey (Pearson 1999b). 

THE PATTERN OF STONE SUPPLY 

The materials used for building the Kentish Saxon Shore Forts were 
drawn from far and near. In most cases, however, local supply was the 
dominant factor. Lympne was the most compact project in this 
respect, for here the Roman builders had virtually all their materials 
immediately to hand. Limestone from an outcrop within a few 
hundred metres of the building site was used for the core rubble, the 
facing stones and was also burnt to produce the lime for the mortar. 
Sand and pebbles were procured from the beach at the base of the 
slope below the fort, whilst the small quantities of timber needed 
could also have been felled locally. Much of the brick and tile in the 
bonding courses had been recycled from an earlier structure -
probably the suspected fort on or near the new site. Normally the 
materials were not quite so conveniently located. Reculver is perhaps 
rather more typical of the Shore Fort projects as a whole: here nearly 
90 per cent of the perimeter was built using materials probably 
procured within 20km of the fort. In this instance the only stone to 
travel any distance was Kentish Ragstone from the Maidstone 
district, which was transported some 70km for use in the facing of the 
defences. 

In most cases it was the coast that provided the vast majority of 
stone for the defences. The traditional view of Roman quarrying is of 
the cutting of stone from inland pits, but the example of the Shore 
Forts shows that the importance of coastal materials as a resource 
should not be underrated. Opportunist exploitation of unconsolidated 
deposits was of prime importance: beach stone (particularly flint) 
was extremely widely used, as were septarian cementstones, the latter 
being abundant on the coasts of Essex and north Kent. Beach 
platforms were also extensively exploited, with slabs of stone simply 
being levered up from foreshore deposits. The sand and pebbles 
needed for the mortar could also be procured from beaches, and when 
one looks at coastal exploitation as a whole, it can be seen that the 
practice provided virtually three-quarters of all raw materials for the 
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Shore Fort programme. The coastal locations of both the quarries and 
the building sites strongly imply that the raw materials would have 
been transported by boat (see Pearson 1999a; 2002b). 

Local materials were normally completely adequate for the purpose 
of building. The rubble core consumed the vast majority of the raw 
materials, and in this context one stone type is quite as good as the 
next. At Dover, as we have seen, even old sculpture and the occas-
ional lump of iron slag was used as core fill. Only where the quality 
of the stone was more crucial was it necessary to bring it from further 
afield. This was the case for more specialist aspects of the design, for 
example the facing, the bonding courses, or where monumental 
masonry was required for impressive gateways. 

Quarries owned or operated by the State may have supplied some of 
this higher quality material. Kentish Ragstone from the Maidstone 
district, present at the Kentish forts of Reculver and Richborough, 
and also Bradwell, is one example where this may have been the case. 
This stone had been quarried from the first century AD, and from the 
second century onwards it had been widely exported in South-East 
Britain (Worssam & Tatton Brown 1993). Early in the third century it 
was used to build the town walls of both London and Rochester, and 
some decades later it was quarried for the new London riverside wall, 
c. 255-270 (Hillam & Morgan 1986, 83-84; Sheldon & Tyers 1983, 
358). The association between Kentish Ragstone and these large-
scale defences may be coincidental; after all, it is one of the few litho-
logies in the region of any reasonable quality. However, it may be that 
some or all of the Medway quarries were imperial property, devoted 
to the production of stone for public and military projects. The 
Blackfriars I vessel, sunk in London with its ragstone cargo still on 
board, may have been in imperial service, although it might equally 
have been a private vessel under contract (Marsden 1994, 83 & 88). 

The quarrying of glauconitic sandstone from the Mill Point area of 
Folkestone is also part of a wider pattern of its use during the Roman 
period. The stone that was ultimately reused in the gates of the 
Lympne and Richborough Shore Forts was clearly quarried at an 
earlier date, and for a different purpose. In the latter case, it was prob-
ably for the first-century monumental arch, and thus it is possible to 
see that stone extraction on the Folkestone foreshore had begun 
within the first decades of Roman rule in Britain. That this sandstone 
had a reasonably wide distribution is evident from its use in the Shore 
Fort at Bradwell. We might postulate that at Bradwell, too, it was 
employed in some form of monumental masonry, but as it has been 
robbed from the fort and reused in the Saxon chapel on the same site 
its original function cannot be known. Late Iron Age and early Roman 
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quern production on an industrial scale also took place on Folkestone 
foreshore, utilising the same glauconitic sandstone (Keller 1989). It 
would be interesting to establish the full range of time over which 
quern production took place in this locality, and to discover whether 
it continued into the third century (i.e. coinciding with the building of 
the Shore Forts), or had entirely ceased by this date. Quarrying of the 
same stone resumed in the medieval period, where it found use in 
some of the local churches of Romney Marsh (Pearson & Potter forth-
coming). 

CONCLUSIONS 

The various studies of fort building on Britain's Eastern and North 
Sea coasts show most to have been built from local, serviceable, 
stone. Of the Shore Forts, only Bradwell (and perhaps Walton Castle) 
utilised stone that was transported over an extra-regional scale, and 
here too the bulk of materials were still procured locally. Allen & 
Fulford see Bradwell and Walton Castle as evidence that there was 
'an overarching organisation or command' behind the construction of 
the Shore Forts (1999, 178). The supply of Kentish Ragstone from 
Maidstone to both Reculver and Richborough was also seen as point-
ing to the same conclusion. 

Analysis of the building stones in these installations, of course, 
only reveals a part of the supply process. Other raw materials such as 
timber, brick and iron were equally important, though none was 
required in so great a volume as stone. Day to day supplies, for 
example food for the labour force and fodder for any draught animals, 
were similarly crucial. It must be suspected that much of the iron, 
brick and tile for the Kent forts would have been procured from the 
Weald, where the involvement of the Classis Britannica in large-
scale industrial production has been well documented (Cleere & 
Crossley 1985). However, the situation is rendered somewhat un-
certain by the decline of iron production during the third century, 
coincident with the wholesale disappearance of the British fleet from 
the archaeological record (Cleere 1989). It might have been necessary 
for alternative sources to have been utilised for the building of the 
Shore Forts, particularly those built later in the third century, a group 
that includes Richborough, Dover and Lympne. 

Allen & Fulford took their argument further. They proposed that 
the wide variety of stone types present in the some of the eastern 
Shore Forts could also be 'proxies for onward cargoes of perishables 
and presented a case for a widespread 'two-way flow of such com-
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modities to the north and south', particularly during the second and 
third centuries (1999, 179). This may indeed be the case, and should 
encourage us to reconsider the reasons for the construction of the 
Shore Forts (and other late Romano-British coastal installations), and 
also the issue of their long-term function. As scholars such as 
Cotterill (1993) and Bartholomew (1984) have shown, there is little 
evidence to support the idea of a large-scale pirate threat to Britain 
during the third century, or indeed for much of the fourth century, as 
has been commonly supposed (see Cunliffe 1975; Johnson 1976; 
Esmonde Cleary 1989). This realisation should enable us to place 
much more emphasis on a logistical role for the Shore Forts, in which 
they safeguarded the movement of goods up and down the coast, in 
particular the supply route to the northern frontier (Wood 1990). 

Within the southern Kentish forts, Dover and Lympne, however, 
the building stones provide little evidence for any such long distance 
traffic. At these two sites, and further to the west at Pevensey and 
Portchester, the projects were realised with stone that had been 
locally procured. This may only have implications for our under-
standing of how the building project was managed, and the circum-
stances under which construction took place. We could, for instance, 
envisage a hurried building programme, perhaps realised during the 
reigns of the usurpers Carausius and Allectus as part of a defensive 
scheme intended to prevent invasion by the armies of the Central 
Empire (as suggested by Fulford & Tyers 1995). 

If the pattern of stone supply has a longer temporal significance -
and this is far from certain - it might lead us to question whether the 
function of the south coast forts was in some way different from those 
on the east coast of Britain. This is certainly suggested by other 
aspects of the monuments, most notably by the presence or absence of 
a vicus connected to each fort. It is notable that whilst every Shore 
Fort from Richborough northwards was associated with such an 
extra-mural settlement, at Dover, Lympne, Pevensey and Portchester 
this does not seem the case. Particularly for the latter two sites the 
negative evidence for there never having been such a vicus is 
reasonably conclusive (Pearson 2002a), and this might suggest that 
the southern and eastern forts somehow operated differently to one 
another. If nothing else, these observations should cause us to 
disengage these late installations from the command of the Saxon 
Shore listed in the Notitia Dignitatum, under which nine of the forts 
were grouped at the very end of the fourth century. That such a 
military command ever existed in reality is not certain, and that the 
Shore Forts were initially built and operated to combat the threat of 
piracy is equally dubious. In any case, the economic role of each 
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installation probably far outweighed any strictly military function. 
The less we see the 'Shore Forts' as a uniform group, the more likely 
we are to understand how each installation functioned, and how that 
monument fitted into the late Roman coastal network. 
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