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Introduction 
IN THE LAST decade, large-scale redevelopment and Tower Bridge to the east. This development, 
has taken place on an elongated triangle of land known collectively as London Bridge City, has 
bounded by Tooley Street to the south, the River been divided into three phases. The first phase, on 
Thames to the north, London Bridge to the west the western side of the block, retained some of the 



Victorian warehouses-notably Hays Wharf - which 
had hitherto filled the site. 

The second phase, by contrast, involved the demo- 
lition of all the warehouses over an area of some 
27 acres, and a site-wide reduction of the ground 
level down to o.6m OD, thereby exposing the "natu- 
ral" material. This was a heavily-compacted layer of 
light blue-grey fine alluvial silt deposited over 
many centuries of riverine transgression and re- 
gression, a process which continued well into his- 
toric times to judge by its survival as high as 2.6m 
OD. This silt sealed flood-plain gravel at -1.3m OD. 

Clearance of the Phase I1 site started in 1986, and 
was substantially complete by 1988. This demoli- 
tion andgroundworks programme was monitored, 
largely on a watching brief basis but with some 
controlled excavation, by the Department of 
Greater London Archaeology of the Museum of 
London. The archive from this period includes 
several thousand contexts from seventeen sites, 
reflecting intensive large-scale activity on this 
outlying part of the Southwark waterfront from 
the 14th century to the present day. 

These sites are not yet published, and are alluded 
to only in passing in this article, which should be 
seen as an interim report of the archaeology re- 
corded during the last part of the ground reduc- 
tion programme, following the demolition of the 
mid-19th century Anning and Chadwick ware- 
house. The archaeological project was carried out 
by a team from the Museum of London Archaeo- 
logical Service, with a programme of controlled 
excavation from late January to mid-April 1992, 
followed by a watching brief while the remainder 
of Abbots Lane and Vine Lane were removed. 

Unlike many of the warehouses, the Anning and 
Chadwick had not been basemented, so good sur- 
vival was expected, not only of stratigraphy but 
also of timber structures and organic artefacts 
owing to the waterlogged conditions prevailing 
on this riverfront site. 

A post-medieval brewer 
Directly beneath the floor s Y ab of the warehouse 
was a com~lex seauence of brick-built walls. 
hearths, linLd pits, lfloors and drains, as well a; 
flagged and cobbled surfaces, and three sunken 
wooden barrels. These features suggested build- 
ings with a storage and/or light industrial func- 
tion, dating from the period between the 17th and 
mid-19th centuries. 

A clue to the nature of one industry carried on 
within these buildings was provided by the pres- 
ence on their floors of an extensive spread of 

burnt barley, which grain is strongly suggestive of 
the brewing process. Near the burnt grain was a 
large pit containing grain-processing residue, and 
also the bases of two brick ovens. A possible sce- 
nario, therefore, is that barley was arriving, more or 
less straight from the fields, being dried in the 
ovens and hulled, with the chaff being buried in a 
pit and the barley fermented to make beer. This 
interpretation is given some weight by documen- 
tary evidence showing the presence of breweries in 
the area from 1418 onwards. Note also the appella- 
tion Bee~ehowsegiven to one of the properties in the 
1562 Agas map. 

A 15th century building a n d  its river inlet  
Heavy truncation by the Anning and Chadwick 
building had removed all superstructural elements 
and largely obscured the ground-plan of these post- 
medieval warehouses. It  was clear, however, that 
there had been an earlier building which had been 
re-used for some of the later brick structures. 

Unfortunately nothing survived of this earlier 
building's superstructure or floor levels, which lat- 
ter had been truncated by the first phase of post- 
medieval brick floor. It  was long (26m, 85ft) and 
narrow (7.5m, 25ft); three of the walls had chalk 
rubble foundations less than a metre wide, suggest- 
ing that it was unlikely to have been more than two 
storeys high. 

The north wall, by contrast, was on a massive scale, 
the foundations being 2.5m (8ft) wide and at least 
2.om (6ft) deep. The external face consisted of up to 
three courses of large blocks of very well-dressed 
ashlar ragstone, fitted together so closely that con- 
siderable effort was required to find the joints. 

The ashlar masonry continued down to o.6m OD - at 
least 2m (6f t) deeper than the contemporary ground 
level - demonstrating that this was a river wall. In 
fact it was bounded by two north-south oriented 
revetments which created aninlet from the Thames. 
The continuation of both revetment baseplates 
beneath the river wall showed that it had replaced 
a timber revetment which originally formed the 
southern end of the inlet. 

The revetment which had formed the eastern side 
of this inlet had been robbed down to baseplate 
level, but the western side survived largely intact, 
and quite upright thanks to its solid construction. 
Two scarfed baseplates were retained in position by 
driven elm piles, and into their upper surface was 
cut a slot into which were inserted the tenons of a 
series of alternating posts and staves. The posts had 
grooves down the sides into which the staves slot- 



timber complex 
bearing mill wheel ? 

25m 

Pig. 2: site plan showing major features 

ted, and two-tier tie-backs further enhanced the ing facade, but also some quayside furniture such 
stability of the revetment. as cranes or other lifting gear. Such a working 

When and why was this building constructed? The platform might explain the continuation of the 

truncation of the floor levels meant that no inde- north wall for almost 6m (zoft) to the east of the 

pendent dating evidence was recovered, but the rest of the building. 

style of the ashlar masonry suggested a 15th century A medieval moated enclosure - "the 
date. Rosary" of Edward I1 
As regards the function of the building, the docu- Only 3.5m (11ft) to the west of the western wall of 

mented presence of a brewery in the area from the the building was the edge of a large-scale cut 

early-15th century suggests that it may have been a feature 8.om (26ft) wide and 2.zm (9ft) deep. This 

late medieval predecessor of the brick-built one was a moat running parallel to a long wall founda- 

suggested above. Certainly it would have stored tion, which had been very severely truncated by 

and/or processed goods transported by boats which Victorian footings. Nevertheless enough of the 

would have entered the inlet, moored and offlon- wall survived to show that it was 38m (12~ft) long, 

loaded at the ashlar river wall. The considerable and had returns to the west at both ends. 

width of this latter might mean that its founda- There was a fair face to  the wall to a depth of o.3m 
tions bore not only the superstructure of the build- OD, 2.4m (8ft) below the level from which the moat 

t. 
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was cut, with the implication that the wall was 
open directly into the moat, without an interven- 
ing berm. Embedded in the mortar on the north 
wall was a dense population of snail shells, not yet 
formally identified but apparently marine, sug- 
gesting that the moat was wet up to at least o.8m OD. 

Leading into the south-eastern corner of this moat 
was a channel 1.8m (6ft) wide revetted by planks 
cladding earthfast posts. During the watching- 
brief, it was seen turning to run eastwards under- 
neath Abbots Lane, and it presumably represents 
part of a large-scale drainage and landscape man- 
agement programme, perhaps initiated in connec- 
tion with the construction of the moat. 

The western half of this moated wall had been seen 
during the 1986-88 projects, when it was suggested 
that this was the Rosary, a house built by King 
Edward I1 in 1325. Intriguingly, the History of the 
I(ingys Works records that Edward sent his carpen- 
ters to Southwark to build him a house, and it may 
be that this wall was a precinct wall, with timber- 
framed buildings within the enclosure so formed. 
Unfortunately Victorian basements had destroyed 
all traces of stratigraphy within the enclosure, so 
this must remain an open question. 

Fig. 3: isometric reconstruction of corner of suggested 
fish-tank 

T h e  Rosary wall  buttressed, a n d  a 
possible f ish- tank 
At a later date, four buttresses were added to the 
external face of the eastern Rosary wall. They had 
fair faces of dressed ragstone probably taken from 
the original face, but otherwise the building mate- 
rials used were different - whereas the Rosary walls 
had a core made of ragstone rubble, the cores of the 
buttresses were of chalk and half-bricks. They 
were supported on driven oak piles, some re-used. 

The use of bricks suggests a date after the mid-15th 
century, which date is consistent with the brick 
fabric, and which also corresponds with the well- 
documented acquisition of the estate in the 1440s 
by Sir John Fastolf. This character is much better 
known as the corpulent sack-swiller burlesqued by 
Shakespeare as Falstaff, than in his real status as 
major player in the international import/export 
market of his day. It  is possible, but entirely 
unprovable, that it was under Fastolf's tenure that 
the unstable Rosary wall was buttressed. In any 
case, the considerable work involved in re-setting 
the facing stones to produce architectural har- 
mony between buttress and wall suggests that the 
building must have retained its high status. 

Respecting the position of one of the buttresses, 
and possibly contemporary with it, was a complex 
timber structure located within the moat about 
half way along the eastern arm, and most probably 
built butting against the medieval wall. Baseplates 
formed three sides of a rectangle c 7.5 by gm (25 by 
16ft), their level at o.4m OD suggesting that they 
were at or near the bottom of the moat. Mortices in 
their upper faces indicated the erstwhile presence 
of uprights - in fact a collapsed one was found, 
complete with tenons at both ends, suggesting the 
presence of top-plates. Its length of 2.85m (gft) 
presumably corresponded to the original height of 
the structure, which would have stood slightly 
proud of the contemporary ground surface. The 
uprights were clad with substantial (cross-section 
3 0 0  by ~ o m m )  planks on their external sides, and the 
posts were braced from the inside of the structure 
(Fig. 3), showing that the net pressure was from 
outside it. 

This structure collapsed or was robbed before the 
moat was backfilled (see below). It does not lend 
itself to an obvious functional interpretation, nor 
has it yet been dated. It  may have been a water tank, 
possibly for fish farming. This might account for 
the presence at the bottom of the structure of 
several horse skulls qua f ish-f ood. In his book The 
Tin Drum, Gunter Grass gives a particularly graphic 



account of the use of a horse's head in eel-fishing 
on the Baltic coast in the early years of this century. 

The prodigious quantity of finds (see below) from 
the moat backfill suggests that the eastern arm was 
backfilled in the mid-16th century, although not 
apparently all at once, to judge by a roughly-built 
revetted earthen causeway providing access across 
the partially-backfilled moat. 

A river inlet and tidal-mill; the moat of  
Fastolf Place 
Impinging on the north-east corner of the main 
area of excavation, another much smaller area was 
made available for archaeological recording. This 
area proved to contain a multiplicity of timber 
structures, the earliest of which was a channel 
whose sides were lined by timber revetments. 

These were built on baseplates into which posts 
were mortice-and-tenoned and clad with planks- 
on-edge. One of the baseplates bore a group of 
inscribed marks (Fig. 4) on its upper surface. Their 
position beside the mortices might suggest that 

Fig. 4: inscribed marks on baseplate of Group 4 revetted ' 

channel 

they were laying-out marks to point out to the 
builder which post went in which mortice, but 
they bore no resemblance to any numbering sys- 
tem known to me, their complexity being more 
reminiscent of masons' marks on dressed stones. 

This revetted channel continued beyond the north- 
ern limit of excavation; to the south it ended at a 
point which corresponded with the northern edge 
of another large-scale cut feature which just came 
into the area of excavation. 

Several observations of a similar ditch were made 
during the 1986-88 investigations, when it was con- 
cluded that it was the moat around Fastolf Place 
(see above), which is known from documentary 
sources to have had a circumference of a quarter of 
a mile. Projection of the line of the 1992 observa- 
tion left little doubt that it was the same moat. 

Where the revetted channel gave into the moat it 
had been floored with elm planks rebated to each 
other, with oak fillets sealing the joints between 
the outermost planks and the baseplates, creating a 
structure carefully built to be waterproof. 

The quality of this floor's construction would not 
have shamed a high-status domestic situation, but 
there seems little possibility that anyone walked 
on it.Firstly, there was no sign whatever of wear on 
the planks, contradicting an on-site interpretation 
as a dry-dock. Furthermore, and more appositely, 
at -0.3m OD it must have been well below low water 
mark and constantly inundated (n.b. levels of +o.6m 
OD for the bottom of the ashlar river wall and 
associated inlet baseplates, and the marine snails up 
to +o.8m OD in the Rosary moat). 

The baseplates showed a significant slope down- 
wards towards the river, suggesting that there was 
a flow of water in that direction. In the light of 
this, it seems that the watertight planked floor was 
designed to assist that flow and ensure that it was 
not diminished by leakage. It may be assumed that 
water was coming from the moat round Fastolf 
Place and being channeled across the floor towards 
some structure where it was important that it 
retained a maximum of velocity and volume. 

The favoured interpretation at this stage of post- 
excavation analysis is that the structure towards 
which the water was being directed was the wheel 
of a tidal mill. The scenario envisaged is thus: 

I) while the tide is rising the moat of Fastolf Place 
is allowed to fill through the revetted channel 
which connected it to the Thames. 

2) at high tide a set of sluice-gates is lowered, 
creating a substantial head of water pressure ow- 
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Fig. 5: isometric reconstruction of suggested millwheel/sluice-gate 

ing to  the considerable size of the moat. 

3) when the tide has ebbed sufficiently to create a 
good "drop", the sluice-gate is progressively raised to 
permit the passage of a controlled flow of water, 
which drives the wheel - presumably undershot - of 
a mill. This continues until the rising tide from the 
river outside, and thc lowering level in the moat 
inside, means that there is insufficient head of 
water to maintain the flow. 

Watermills were, of course, a very common fea- 
ture of the medieval and post-medieval landscape, 
and tidal-mills formed a significant proportion of 
them. There were over 150 in the country at one 
time or another, many of which are known only 
from documentary records. However, some sur- 
vive and have even been restored to working order, 
such as the late 18th century mill building at 
Woodbridge in Suffolk. Here earthen embank- 
ments have created a pool which is filled by the 
River Debden. Release of the water through a 
sluice-gate gives power for about two hours work 
on each side of low tide. 

There were many tide-mills on the banks of the 
Thames. Close to the present site there was one at 
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Battlebridge to the west and Horsleydown to the 
east, and on the other side of the river there were 
examples at the Tower of London and Wapping, 
the so-called Crashe Mills which belonged to  the 
priory of Holy Trinity, Aldgate, and of which an 
important 16th century drawing has survived. 

At this site, documcntary records show the pres- 
ence of two tidal mills in the 1240s, when the estate 
was sold by the nuns of Malling in Kent to a 
London merchant for a cask of wine and one 
hundred pounds, a very substantial sum which 
suggests that the site was already of importance. 

The excavated evidence for the proposed mill 
structure on this site consisted of a complex of 
timbers (Fig. j), mostly elm, which abutted both 
sides of the exterior face of the revetted channel, 
a t  its northernmost observed end. There were up- 
rights mortice-and-tenoned into massive horizon- 
tal beams which rested on planks-on-edge, rebated 
to the baseplates and to  each other in a very similar 
way to the elm planks of the floor at the other end 
of the channel. 

Planks-on-edge normally define a space of some 
sort, and it is possible that these created a channel 



which had some relevance to  the functioning of 
the proposed mill-structure, but which silted up 
and fell out of use. 

This timber complex could have formed a support- 
ing framework for  the mill-wheel, in which case 
the sluice-gate might have been based on the mor- 
ticed cross-piece which f ormed the northern bound- 
arv of the plank floor. Or else they may have 
supported the sluice-gate, with the mill-wheel be- 
ing beyond the site limit. The disposition of these 
timbers was not sufficiently diagnostic to  permit 
an unequivocal interpretation. 

What was clear was that this channel was replaced 
by a narrower one, the width being reduced from 
3.4 to o.9m (11 to  3ft). The revetment on the western 
side was retained, and the gap made up with an 
earthen causeway revetted with roughly-clad 
earthfast posts. In the causeway infill were two 
well-preserved cart-wheels made of ash and beech. 

Even this narrow channel eventually became re- 
dundant, possibly when the Fastolf moat was 
infilled, and it was blocked off by a similar jerry- 
built earthfast revetment. However there must 
have remained some minimal need for  drainage, as 
in place of the revetted channel a lead pipe was laid, 
whose south end was protected bv a perforated 

Nothing survived of the buildings which they 
served, but they may have been associated with the 
brewing or other industrial activity in the post- 
medieval brick buildings. 

Dendrochronology would normally enable these 
timber structures to be fairly accurately dated, but 
in fact very few of the timbers proved amenable to 
this technique. The trees from which they derived 
were very f ast-growing, and appeared to have been 
isolated or hedgerow trees. In this situation a tree's 
growth-ring pattern is more dependent on-its indi- 
vidual circumstances (i.e. soil richness and drain- 
age) than on the climatic pattern, and the ring- 
sequence bears little or no resemblance to  the stand- 
ardised one seen in forest-grown trees, where cli- 
mate is the over-riding determinant factor. 

The situation was further complicated by the fact 
that most of the timbers were elm, for which there 
is no dating. curve as vet. A few useful dates were 
forthcomi&, howevdr. The oak fillet waterproof- 
ing the elm plank floor of the proposed mill-leet 
gave a felling date of after 1519, and one of the 
rebated planks from the suggested mill-wheel/ 
sluice-gate timber complex was felled between 1548 
and 1585. This suggests that the latter timbers were 
contemporary with, or later than, the mill-leet. 

plank which would h a k  strained kut leaves and Consideration of the pottery spot-dates in combi- 
twigs. nation with the dendrochronological evidence leads 

This narrower channel and lead pipe emptied into 
an inlet whose western side was created by the 
construction of an upright revetment post-and- 
plank revetment. The revetment face was tied- 
back into the fill behind, and also front-braced 
with a cruck-beam housed against the upper beam 
of the enigmatic mill timbers discussed above. The 
eastern side of the inlet was probably formed by 
the retained revetment of the earlier mill-leet. but 
was later replaced by a new post-and-plank 
revetment clad with re-usedplanking f rom a carvel- 
built boat. 

The inlet was shortened, at least twice, with revet- 
ments built across it. The later of these was clad 
with softwood planks over 8.5m (z8ft) long. Post- 
dating these revetments were two elm drains, one 
a box drain supported on pairs of driven square 
piles. The other consisted of a series of hollowed- 
out tree trunks, arranged perpendicular to each 
other with the sharpened end of one fitting into a 
hole gouged into the side of the next. This formed 
a dog-leg which must have considerably reduced 
the efficiency of the drain. The gradient of these 
drains showed that their contents flowed out to- 
wards the end of the inlet and into the Thames. 

to a generalisation that activityTn this area started 
in the second quarter of the 16th century with the 
proposed mill-leet and mill-wheel/sluice-gate f oun- 
dation. The building of the causeway, and narrow- 
ing of the leet, the blocking of the latter and 
replacement by a lead pipe, the creation of a river 
inlet and its subsequent shortening by two succes- 
sive revetments, all took place within about the 
next hundred years. 

Given the date (see above) of the backfilling of the 
Rosary moat, it is clear that the 16th century was 
one of major activity in the area. 

The finds 
As might be expected on a waterfront site, finds 
were recovered in profusion. The pottery forms an 
important 16th century corpus, several pieces of 
which are worthy of publication in their own 
right, e.g. part of an octagonal openwork chafing- 
dish decorated with trefoil arches and rosettes, 
which is probably French. There was an unusually 
high proportion of high-quality imported wares, 
including Dutch sgraff ito slipware, a Spanish mer- 
cury jar, a brilliantly-coloured Italian Montelupo 
dish, Valencian lustreware, a south Netherlands 
tin-glazed altar vase with an inscription in Black- 



letter gothic, and an inscribed Italian tin-glaze 
albarello, as well as much Raeren stoneware. 

The non-imported wares included a large quantity 
of tin-glazed wares and kiln furniture such as 
trivets, saggers and wasters. Much derived from 
the excavation of a small area adjoining the east 
side of Vine Lane, where there was a succession of 
burnt layers representing destruction phases of a 
pottery kiln. This had been observed during the 
1986-88 programme, and has been identified as the 
delftware kiln set up by Christian Wilhelm in 1618. 

The list of accessioned finds reads like an inven- 
tory of early post-medieval life --indeed the MoLAS 
specialist who has reported on them considers that 
they could form the basis of a catalogue of 16th 
century London artefacts. 

Glass items included ornate drinking vessels, beak- 
ers, onion bottles bearing heraldic arms, decanters, 
bowls, salt cellars, bird feeders and window glass. 
The leatherwork was all late-1sth/16th century, and 
comprised a profusion of shoes and pattens, a 
completegauntlet, an almost complete jerkin, draw- 
string pouches, a scabbard, a wool card with well- 
preserved teeth, a finely-tooled book binding, and 
London's first codpiece! Textiles included silks, 
satin damask, velvet, knitted caps and stockings, 
and worsted, as well as goathair cloth. 

Thanks to the use of a metal-detector, over 2,000 
metal items were recovered. From the wardrobe 
there were buckles and buttons, chains, pins and 
needles, dress-hooks, lace-chapes and thimbles.From 
a domestic context there were coins, cloth seals, 
keys, knives, candleholders, finger-rings, bells, 
weights, a 16th century syringe, dishes and tank- 
ards, and the largest collections of IS-17th century 
pewter spoons and 16th century knives yet found 
in London. 

Militaria comprised a sword, complete spurs, 
chainmail, lead shot, brigandine plates, a tiltyard 
manufer, and the first burgonet cheekpiece to be 

found in England. Other metal objects included 
pieces from scientific instruments, Jews' harps, pil- 
grim badges, tools of many trades, horse and ox- 
shoes, stirrups, and an important collection of 17th 
century toy miniatures of furniture and domestic 
items. 

There were wooden bowls, combs, counters and 
cartwheels; knife and cutlery handles of bone, 
antler and ivory; ceramic crucibles and spindle- 
whorls; a jet bead and finger-ring, and a cowrie 
shell. 

Also recovered was an important collection of 
cloth-seals, including six f rom London dyers' guilds, 
suggesting that cloth colouring was practised close 
by. The zoo coins, jettons and tokens are almost all 
16th/17th century and provide a unique opportu- 
nity to test the chronology of the jettons, which 
was based on artistic considerations and dates to 
the First World War! 

An assessment report of the very considerable 
potential of this site for further research has been 
compiled according to the principles laid out in the 
English Heritage document Management of Ar- 
chaeological Projects (2nd edition), and is available 
for consultation at MoLAS. The author welcomes 
all interpretative suggestions concerning the tim- 
ber structures illustrated here. 

It  is hoped that eventually it will be possible to 
publish this site in conjunction with the results of 
the 1986-88 programme, as the totality of the Lon- 
don Bridge City Phase I1 sites represents a vital 
contribution to several research programmes on 
local, regional and national levels. 

Grateful thanks are proffered to the developer of 
the site, St Martins Property Investments Ltd, who 
funded not only the excavation, but also the assess- 
ment report and the writing of this article. Also to 
the many MoLAS managers, specialists and field 
staff without whom this project could not have 
taken place. 

Letter 
HAVING READ Owls in the Basilica, I should like went along the east side? 
to ask if we are now certain that the road from John Warbis 
London Bridge went to the middle of the Basilica; 12 Rosebery Avenue 
look at the "kink" in the northern approach road. London 
Aren't there grounds for thinking an early road N I ~  ~ R Y  


