Archive report for an archaeological evaluation and watching brief at VIC Industrial Park, West Street, Erith, London Borough of Bexley
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1 NON TECHNICAL SUMMARY

Six wooden lighters, a type of mast-less river barge, up to 18m in length and reused as the main elements in a river wall were recorded in a two trench archaeological evaluation and subsequent watching brief. Five of the lighters were swim-headed with a fore and aft bulkhead, occasionally with access hatches to the hold. Other features recorded included cross beam bracing chains, removable wooden cross beams, a winch housing, carved identification and tonnage numbers and a bow cockpit with a coil of rope on deck. The other lighter was round-headed carved with the name ‘MINNIE’ on the stern bulkhead. All the boats showed signs of wear and may have been working on the Thames for as long as 20 years by the time they were built into the river wall in the mid-19th century.

The river wall can be dated between 1843 and 1860 by cartographic evidence. The back filled lighters formed the main body of the wall with timbers shuttering rammed with chalk filling the gaps. This form of land winning is more common in the United States.  

Also recorded was the timber and concrete remains of a late 19th century wharf, mistakenly believed to have been a World War I submarine pen.
2
INTRODUCTION
2.1
Site Location (Fig. 1)

2.1.1
The site occupies an irregularly shaped plot of land situated to the north of West Street, Erith on the south bank of the River Thames, centred at National Grid Reference TQ 51250 78400. The flood defences fronting onto the River Thames mark the northern and eastern boundary of the site. At the southern perimeter is a small natural inlet, formalised by the modern concrete flood defences.

3
GEOLOGY AND TOPOGRAPHY

3.1
The site is located close to the outcrop of the inferred boundary between the Thanet Beds and the underlying Upper Chalk. A series of alluvium and flood plain gravel partially overly the area. The sequence of deposits across the site can be summarised as being made ground, alluvial clay, sandy gravel and upper chalk.

3.2
The standing buildings of the industrial park had been demolished and a concrete slab remained at approximately 4.2mOD. 

4
ARCHAEOLOGICAL AND HISTORICAL BACKGROUND

4.1
Wimpey Homes Holdings Ltd. proposed to establish a new residential development on the site known as the VIC Industrial Park, West Street, Erith. Outline planning permission was obtained for the development of nine areas of housing occupying approximately 14% of the total development area (planning reference No. 97/2720U). 

4.2
Due to the presence of known sites of archaeological interest within the proximity of the development, and in line with PPG 16, the Local Planning Authority, the Bexley London Borough Council, requested that an archaeological evaluation of the application site be undertaken as to confirm the presence/absence and significance of any remains, so that the impact of the proposed development could be assessed.

4.3
The archaeological works began with an evaluation of two machine excavated trenches by AOC in October 2000 when the lighters, river wall and wharf structures were identified. The resulting watching brief was conducted within the footprint of Building H and E, which were situated on the alignment of the river wall. Buildings A, C and D were inside an area of modern truncation defined by borehole surveys and no archaeological work was undertaken in this area. Buildings F, G and J were piled before the archaeological evaluation was finished, denying any opportunity to examine remains within the footprints. Building F was of potential interest, being located on the ‘wharf’ structure and as a recourse, an archaeologically monitored trench was opened immediately to the north of the footprint. The boats within the footprint of Building I, which had not been fully exposed by the archaeological evaluation, were removed without any archaeological monitoring before the watching brief started.

4.4
Prehistoric

4.4.1
The geological formations in the area were very attractive to prehistoric settlers, and habitation in the area during this time has been conclusively demonstrated near to the site boundaries. Numerous archaeological investigations in the Erith area have produced finds dating from the Mesolithic period onwards. The peat layer underlying the alluvial clays, as seen in the borehole investigations on the subject site, has preserved a variety of organic materials, which include a Bronze Age trackway and other pieces of worked wood along the Thamesmead Spine Road, approximately 250m west of the subject site (Greater London Sites and Monuments Record Nos. 071552 – 071559). The excavations during which the trackway was uncovered also found evidence of extensive flint manufacture dating to the Mesolithic period and Neolithic pottery, both in deposits sealed by the peat layer (London Archaeology Round-up, 1996). An evaluation conducted at Church Road also discovered deposits of a similar date, including a burnt mound and lithic spreads. Numerous artefacts of worked flint or stone have been recovered from within a 500m radius of the site, dating from the Mesolithic period onwards. However, as the borehole investigations on the site have not indicated any significant peat or sealed gravel horizons, it is not considered that prehistoric activity on the area of the site would have been significant.

4.5
Roman (C.43 – 450)

4.5.1
The major Roman road in the area is thought to be located a considerable distance to the south of the subject site, following the course of the A207. This road, Watling Street, led into the city of Londinium. Nearer to the proposed development, numerous Roman finds have been recovered. Perhaps the most significant to the current development project is the Roman settlement site found during an excavation and watching brief carried out by SELAU in 1994 at St Fidelis Road, approximately 500m to the northwest. Two enclosure or boundary ditches were located, and the finds suggest a 2nd century masonry building was located nearby. The location and function of the building, and the presence of any outlying structures or field systems, is unknown. Given that the Roman features in the area appear to be located to the south and northwest of the proposed development site, it is likely that during the Roman period, the area of the site was covered by a marsh.

4.6
Saxon (c. 450 – 1066)

4.6.1
The place name ‘Erith’ is first recorded in a charter of AD 695, meaning ‘muddy haven,’ but there is little evidence of occupation in the immediate area of the subject site during the Saxon period. The primary exception to this is the church of St John the Baptist, on West Street, which likely stands on the site of an earlier Saxon church, although it was dramatically altered in 1877 (GLSMR 212069). 

4.7
Medieval (c. 1066 – 1485)

4.7.1
Archaeological evidence for medieval settlement in the vicinity of the site has been recovered from along West Street and the Thamesmead Spine Road. From West Street, approximately 200m from the subject site, occupational evidence dating from the 13th century was recorded during 1991 excavations (GLSMR 071155), and 16th century oak houses are also known to have fronted the street (GLSMR 071088). The Thamesmead Spine Road excavations, in addition to the significant prehistoric deposits outlined above, also recovered evidence of a medieval timber framed building, a run of post holes defining the edge of the marsh, and re-used ship timbers. 

4.8
Post-Medieval (c. 1485 – 1900)

4.8.1
By the post-medieval period, the ship building industry was integral to the growth of Erith as a busy port town, particularly following the construction of a naval dockyard by Henry VIII. Erith was clearly a busy dockyard receiving no less than 12 ships for repair between November 1512 and February 1513 alone. Part of the dockyard structure was a substantial brick storehouse, which required modification after an exceptionally high flood in the Christmas of 1516 (Loades, 1992, p68). 

4.8.2
This dock is said to be situated west of the Ballast Wharf (later the Railway Station Wharf), at the end of the road leading to the railway station, which would place it adjacent to the southeastern boundary of the site, although this is not mentioned in the Greater London Sites and Monuments Record. A gun emplacement was erected at some point along the Erith shoreline as defences against the Spanish Armada (GLSMR 071009). The location of the subject site, immediately adjacent to the Thames, raises the possibility that naval or maritime related deposits or features of post-medieval date might have been located within the boundaries of the site.

4.8.3
An 18th century description of Erith sheds light on the activities and character of the town: 


‘The town of Erith consists of one small street of houses, which leads to the waterside, where it lies open to the haven which the Thames forms here. On the Thames… the Indiamen, in their passage up the river, frequently come to an anchor, and lay some time to be lightened of part of their burthen that they may proceed with greater safety higher up the river.


This makes a great resort to Erith, not only of the friends and acquaintances of those who are on board ships but for some continuance afterwards, in the carrying on a traffic with the inhabitants and neighbouring country, for the several kinds of East India goods which have been procured from on board.


This, together with the shipping of goods to and from London, the sending thither and hence the produce of the extensive woods in these parts (great part of which is first laid upon wharfs built here for that purpose) and some few fishing vessels, employ the generality of the inhabitants of this place’ (Hasted, 1758)  

4.8.4
Although evidence for the development of the site is mainly from cartographic sources, three paintings of the area exist. The earliest is the ‘View of Erith and Long Reach’ of 1795, which shows a view to the east, with West Street running across the painting and the site apparently open pasture (Plate 1). A William Anderson painting of 1813 called ‘Off Erith’ shows the site from across the river with the church shown to the right, the town to the left and unfortunately, most of the site obscured by a frigate (Plate 2). A third 19th century painting called ‘La Tamise chez Erith’ hangs in the Louvre and depicts a view northwest along the river. Unfortunately an adequate copy of this could not be found in the Bexley Council archives.  

4.8.5
The earliest map is the 1843 Tithe Map (Figure 2). The site can be defined by wharf (701) to the south and West Street to the west. The relevant tithe details are:

Number
Owner


Form

692

William Grafter
Pond

613

William Grafter
Salts and Grass

700

W.G. Wheatley
Sluice

701

W.G. Wheatley
Ballast Wharf


There is a stream immediately to the north of sluice (700). The riverbank runs northwest from the sluice/base of the wharf in a relatively straight line.

4.8.6
The 1860 OS Map shows significant change to the site (Figure 3). The ‘Upper Ballast Wharf’ has been built to the north of the site and the ‘Ballast Wharf’ is now entitled the ‘Lower Ballast Wharf’. The sluice has been developed and now incorporates a pool. The pond (692) has gone. The riverbank now runs out from the sluice northeast, further into the river, before curving smoothly around to the northwest. The riverbank is shown as an intermittent marsh symbol - clearly the riverbank has been extended, with the 1843 riverbank approximately delineated by the footpath to the west of the new riverbank. The area still appeared to be marshy ground.

4.8.7.
The 1874 Map is entitled ‘Plan of the Lesney Park Estate, Erith, Kent  For Sale by Daniel Smithson and Oakley’(Figure 4). Little has changed since 1860; the riverbank still shows the distinctive curve at the south end and is drawn in a solid line, in contrast to the dashed line used for the riverbank further north. The area is labelled ‘Salts’, an abbreviation of ‘saltings’ meaning salt marsh.

4.8.8
A photograph taken from the top of St. John’s church shows West Street from the east in 1882 (Plate 3). In the area of the photograph are two-masted ships docked by the Upper Ballast Wharf and a gas works that had been built on the land owned by the West Kent Gas Company since 1874. The site is shown in the distance and is still apparently undeveloped.   

4.8.9
The 1897 OS Map shows radical change (Figure 5). West Street has been extensively developed with terraced houses, the ‘Lower Ballast Wharf’ is renamed ‘Railway Station Wharf’ and the pool behind the sluice is no longer illustrated. The riverbank is now marked ‘High Water Mark of Ordinary Tides’ and the south end still curves by the sluice. Significantly, a large building or structure has been constructed on the site since 1882 with a slipway extending out into the mudflats and a small outbuilding to the north. The function of this new addition is not marked, in contrast to the other river side activities at Erith for example, ship building yard, coal depot, ballast wharf, flour mills. The main structure appears to be a building, rather than a wharf or pen, as it is depicted in the same manner as the other large buildings nearby. Although the function is unknown, the presence of a slipway indicates some form of vessel launching activity like ship building or repair.   

4.9
Modern (c. 1900 onwards)

4.9.1
The 1909 OS Map shows a massive redevelopment of the site had taken place (Figure 6). The ‘Thames Steam Saw Mills’ wharf had been built, completely altering the geography of the riverbank. The main building remained relatively unchanged, with some more outbuildings added and a network of encircling railway or tram tracks. The slipway had gone, replaced with a covered entrance to the river with an apparent pair of dock gates.

4.9.2
There are two new structures, a large rectangle and a smaller feature adjacent to the main building. These are unshaded and drawn in dashed lines and may represent below ground structures such as cellars or tanks.    

4.9.3 The 1933 OS map shows that a second large rectangular structure had been built to the north, again indicated by a dashed line (Figure 7). The railway track system had also been much reduced. The site was still occupied by the Thames Steam Mill. ‘Tank’ is written above the main building, but which structure it is referring to and the exact nature is not clear. 

4.9.4
Little had changed on the 1938 OS Map apart from an additional outbuilding and a further reduction in the railway tracks (Figure 8).

4.9.5
The 1963 OS Map shows major redevelopment of the site with a large ‘works’ building (Figure 9). The lock gates shown on the Flood Defence Plan are also visible and are remnants of the covered entrance to the wharf. The 1998 OS Map shows the state of the site before the demolition of the factory buildings (Figure 10).

4.9.6 The site was thought to be the location of a submarine pen. The evidence for the pen is a Greater London Council, Thames Flood Prevention Drawings, which shows ‘Plan at Submarine Pen’ with the ‘existing timber lock gates’ (Figure 11). The gates can also be seen on the 1963 OS Map but are now obscured by the current flood defence wall.  

4.9.7
The only other reference to a possible submarine pen is the word ‘Tank’ printed by the wharf structure on the 1933 and 1938 OS Maps.

4.9.8
Preliminary research on the pen found no information forthcoming. Resources contacted included the Ministry of Defence, the Imperial War Museum, the National Maritime Museum, the Submarine Museum in Portsmouth, and the Defence of Britain Project. However, later research cast serious doubts on the validity of the existence of the submarine pen. Firstly, the wharf was built at least 4 years before submarines were first commissioned by the Royal Navy in 1901. If the pen structure did exist, it was presumably associated with, or was built within, the footprint of the earlier wharf. Secondly, the wharf was owned by the ‘Thames Steam Saw Mills’ from 1900 until at least 1938 and in the 1950’s the wharf was infilled/removed with the redevelopment for Venesta Ltd. Ken Chamberlain, Chairman of Erith Historical Society, remembers the site in the 1940’s only as a timber yard, and never saw a submarine.  It seems highly unlikely that a submarine would be housed on a civilian site. Thirdly, the wharf was much too small to be a submarine pen. The wharf was 40m long and 26m wide with an entrance 8m wide. The only submarines small enough to fit into the wharf of this size were the first two classes ever built by the Royal Navy. (Midget submarines, built in the Second World War, operated from host ships or submarines, not from home water bases). These were the 1902 ‘Holland’ class at 19.35m in length and the 1903 ‘A’ class at 30.48m. Later classes increased in size rapidly, from the 1905 ‘B’ class at 41.1m to the 1916 ‘K’ class at 103m. The ‘Holland’ and ‘A’ class submarines were both stationed at Portsmouth Harbour (Gray, 2001, p15-19) and there is no mention of Erith in any of the Flotilla lists from the First World War. Fourthly, submarines were not kept in pens during WWI, instead operating out of deep-water harbours where they could submerge if threatened from air attack (pers.com. Dave Perkins, author of Canadian Submariners). The submarine pens of the WWII, as used by the U-boats on the French coast, were massive constructions of reinforced concrete, robust enough to withstand direct bombing hits and clearly not the same as the small wooden Erith structure. Finally, the geography of the site is adverse to submarine use. The wharf is near the limit of the high tide giving a very small of window of opportunity to use the pen and then only in dangerously shallow water. 

4.9.9
Where the notion of a submarine pen in Erith arose from is not known. However, it maybe more than a coincidence that in 1954 a new factory opened in West Street, owned by Submarine Cables Limited (Prichard, 1989, p16). It may also have originated during the campaign of misinformation to about forces before the D-day invasion (Damian Goodburn pers.com.). 

4.9.10
The only connection that Erith had with the Royal Navy during the 20th century was the manufacture of torpedoes at Shuttleworth’s Factory in Manor Road and a possible Royal Navy supply depot in West Street during WWII (Ken Chamberlain, pers comm).

5
RESEARCH AIMS
5.1 General

5.1.1 The revised research aims are based upon an assessment of the degree to which the original aims were fulfilled by the excavation and what further work should be carried out to enable fulfillment of these, or any new, aims.

5.2
Lighters 

5.2.1 One lighter was round-headed and five were swim-headed. The river wall the lighters were built into was dated cartographically to the mid-19th century and the boats could have had a 20-year working life previously.

5.2.2 The presence of the lighters and the river wall was not anticipated in the original project design. Once the lighters had been identified in the evaluation, the aim of the watching brief was to record the boats to at least Level 3 of the hulk recording system set out in ‘Nautical Archaeology on the Foreshore: Hulk Recording on the Medway’ RCHME (1998). Further research aims need to be established to set the lighters in a broader shipbuilding context particularly with regard to parallels with Thames sailing barges. 

5.2.3
The presence of a name on Boat 1 and registration number on Boat 2 afford the possibility of identifying the owners and/or builders in historic sources. The documentary research was undertaken by R.R.Aspinall, Librarian of the Museum in the Docklands in December 2003. No matches of the name or number were found in the records of the Watermens and Lightermen’s Company held at the Guildhall Library or the Museum of the Docklands. 

5.3
River Wall

5.3.1
The river wall was built between 1843 and 1860. It was a basic form of land winning and this type of structure was more common in the United States of America. Parallels with recorded American structures would further illuminate this rare British example. 

5.4
Wharf/Submarine Pen

5.4.1
The extent and nature of the wharf was identified although its exact function could not be discerned. Significantly, the previous identification as a submarine pen was proved to be erroneous.

5.5
Summary

5.5.1
To make available to interested parties the results of the investigations through an appropriate form of publication.

6
RESULTS

6.1
The River Wall 

6.1.1
Six wooden vessels were exposed during the investigations. The vessels were a type of mast-less river barge called lighters. The lighters were aligned and backfilled to form the main physical barrier of the river wall. Various structures were used to infill the gaps between the ends of the lighters. 

6.1.2
Between Boats 2 and 3 the top of horizontal timber shuttering was recorded. This comprised of two reused timbers (2012 in the evaluation), which were at least 1.2m long and 0.22m wide, and were likely set in place after the boats were positioned. The outer timber had a rounded cross section while the inner was squared. The end of at least one had been cut at an angle to give a better fit to the boat’s stern. No method of fixture (e.g. nails), if any existed, was recorded. 

6.1.3
The removal of the boats revealed at least a further three timbers below (2012), laid horizontally. These were generally longer than the vertical timbers, measuring up to approximately 4m. A deposit of large flint and chalk cobbles (2014) was rammed behind the timber shuttering.

6.1.4.
Post (2013) was a rectangular plank aligned northeast to southwest and set 0.1m riverward of timbers (2012) and centrally in the gap between the sterns. The post was at least 0.22 high, 0.24m wide and 60mm thick. Tied around the post and partially covered by deposited alluvium, was a rope 20-25mm thick secured by two half-hitch knots.  

6.1.5
Between Boats 4 and 5 was a single post (004). The post (oak; sample 102) measured 0.24m by 0.19m and was at least 0.84m long. It was sawn and had a rectangular metal plate measuring 0.24m by 0.45m attached to the north face. This post was probably for mooring.

6.1.6
Between Boats 4 and 6, on the landward side was a wattle work structure (003) running north to south. This was constructed from at least 6 vertical, squared posts, up to 1.04m and 50mm by 70mm set in an irregular line with brushwood, up to 10mm thick (field maple?; sample 101) interwoven between the posts. Blue clay was rammed behind the hurdle in the gap between the boats. The other side of the gap, facing the riverside was not seen. This was a very late example of wattle work and by 19th century wharf building standards, a ‘rustic’ job (Damian Goodburn pers.com.)

6.1.7
Extending into the river near the stern of Boat 4 was a linear wooden revetment (001). This was at least 3.1m long and 1.32m high, and ran down stream at a oblique angle to the river wall. It was constructed with a cladding of vertical planks up to 0.26m wide (pinus sp.; sample 107) with an outer skin of horizontal planks at least 1.88m long and 0.2m wide, set edge to edge. Supporting the revetment was a substantial vertical post (002), 0.38m diameter and 0.7m high. The function of the revetment is not clear and it maybe a reused piece of cross-sheathed barge bottom (Damian Goodburn pers.com.).

6.1.8
A layer of redeposited blue clay alluvium with frequent chalk rubble and occasional flint cobbles was seen immediately beneath Boat 2 (2015).  This deposit was also seen beneath Boats 1 and 4 and created a firm foundation for the boats to rest on. It was similar to the chalk cobble beds laid on the foreshore for barges to rest on at low tides. The level and relatively soft chalk surface reduced the stresses on the bottom of the boat’s hull.  

6.1.9
Two large timbers (005 & 027) were ground anchors or ‘dead men’ and were recovered from the landward of Boat 4 and Boat 1 respectively. Although not found in situ, they were used for mooring, undoubtedly in the near vicinity. Ground anchors are large pieces of timber with a mooring attachment inserted, in the case of (005) a bolt with holding plate and chain. The ground anchors were then buried with the chain being accessible to river craft for mooring. Both timbers were large barked tree trunk sections with at least two cut faces. Timber (005) was 2.12m long and up to 0.75m wide [elm; sample 108] and Timber (027) was 1.5m long and up to 0.7m wide [unidentified; sample 141]. Both had numerous sawn faces, most likely from knee cuts. These shipyard off-cuts, were a resource often utilised near Thames ship building, repair or breaking yards (Damian Goodburn pers. comm.).  

6.2
The Lighters

6.2.1
As all six lighters were relatively similar, outline details are given below of each individual vessels (based upon the Hulk Recording Sheets from ‘Nautical Archaeology on the Foreshore’) followed by a thematic discussion. 

6.2.2
Boat 1


Extent of Boat Exposed – Stern? and cargo hold


Condition – Damaged by the laying of a ceramic pipe running through end of the stern.


Bow – Not seen


Stern – Rounded end (stemheaded), deck flush with running boards. Deck timbers (pinus sp.; sample 5; see Appendix A) were +1.6m long, 0.2-0.24m wide, encrusted with tar and coal dust, laid fore and aft with a camber to facilitate water runoff. A heavily corroded metal deck fixture was possibly a belaying point for attaching ropes or a sweep pilot. An asymmetric sub-circular hole in the deck up to 0.2m wide probably accommodated a pump fitting. Flat-bottomed vessels commonly had pumps located at the ‘corners’ as there was no central well for the accumulation of bilge water (Carr, pp.112). The deck planks were supported by at least two cross  beams planks (oak; sample 10), 0.22m wide and apparently spaced in line with every hull side frame futtock, approximately every 0.55m. 


Length – +10.6m


Greatest Width - 5.54m


Depth of hold – 2.33m


Strakes, Bottom- +2.65m long, 0.27m wide, 80mm thick (pinus sp.; sample 135). Interestingly, they were edge joined with wooden pegs. The edge peg holes are 18-20mm in diameter and 62mm deep. The wooden pegs have a tapered end. 


Strakes, Sides- strakes (oak; sample 7 and larch; sample 138) are attached by metal clench bolts running through the futtocks at certain points requiring strengthening. The rest of the strakes were attached to the futtocks with treenails.  


‘Floor’ Timbers – The lowest cross-wise frames were spaced 0.36m apart from their edges, running across the beam (oak; sample 140). Bridle joints with futtocks.


Lining – The lining planks of the hold. Repairs apparent by simply nailing additional planks (oak; sample 134) over the top.  


Ceiling Planks, Bottom- no bottom ceiling planks. These had been removed, no doubt for reuse elsewhere. 


Bulkheads - The curving cross brace timber (oak; sample 6) which demarcated the cargo hold from the aft deck, was at least 4.65m long, 0.2m wide and 0.23m thick. The brace was attached to the hull by a simple overlapping joint and was fixed width ways by four horizontal, iron bolts/spikes apparently to the foredeck or vertical supports. On removal, 0.8m of vertical planks were seen on the port side, suggesting at least a partially open bulkhead from the main hold to beneath the foredeck. 


Attached to the upper surface of the cross brace was an upstanding corroded metal fitting, 80mm diameter, with a 10mm thick rope fragment wound around the upper part and another rope, 12-20mm thick, apparently hanging down vertically into the hold.


Another fitting on the cross brace was represented by a mortice hole, 20mm wide, 160mm long and 40mm deep. Also on the upper surface was a 20mm wide, 22mm deep groove, which could be defined sporadically along the timber length. Attached to the inner side of the cross brace was the nameplate timber. 

Futtocks – Covered in black pitch (oak; samples 132 & 139) and hand sawn. The futtocks were 0.12m square and occasional 5-10mm thick wattle-like timbers of unknown purpose could be seen fixed between the hull skins. The futtocks appear to have been occasionally reinforced with a small standing knee. These were not seen in situ but probably sat in between the floor timbers and behind the side ceiling planks. 

Hatch Coaming - (oak; sample 8). Supported by vertical metal brackets on the internal side spaced approximately every 1.75m and a nailed edge halved scarf joint. 


Fittings/Fixtures – These included a pump hole and possible belaying point (see stern). In the hold was an iron chain running across the beam. The chain was taut and anchored to eyelets in iron bolts. The chain links were 80mm long and the bolts were 0.68m long and 60mm in diameter. The bolts were attached to the hold by a screw nut and iron holding plate on the hull exterior. The bolt passed through a futtock timber for extra support during backfilling.  


At the top of the hull, square timber patches (oak; sample 133) had been added to the strakes, presumably as fenders.  


Seam Waterproofing – Blare.

Identification mark - The nameplate timber ran across the beam of the boat and had ‘MINNIE’ carved on the starboard side. The name was incised to a depth of 3mm and was 0.99m long and approximately 0.13m high. The lettering was in Times Roman capitals and with gold paint inside the incised letters.  


Comments - The top of the alluvial gravelly sand (1039 in the evaluation) was discernible at 1.35m O.D. on the northeast or riverside which had clearly silted up against the side. The boat itself had been backfilled with a greenish blue silty clay with chalk cobble inclusions. A 0.6m length of woven wire rope, 55mm thick was recovered from the hold.

6.2.3
Boat 2

Extent of Excavation – Bow and starboard external hull. Sondage in the bow cockpit.


Condition – Very good.


Bow – Swim headed. The bow was strongly braced by a pair of 2.2m long lodging knees, set inside the top of the hull. Both sides of the upper hull had indications of repair along the outer edge suggesting an active work life.


Bow Cockpit - The bow cockpit measured 4.2m wide and 3m long. The cockpit was at least partially decked with timbers (pinus sp.; sample 12) 0.12m wide running across the beam with possibly a former decking surface beneath, running fore and aft, and at least three across the deck beams (larch/spruce; sample 15) supported by vertically set squared posts. The nature of the decking on the port side by the bulkhead indicates that a hatch or entrance to below deck was located here. Further aft of the ‘hatch’ on deck was a decayed coil of rope, 0.2m high and 0.18m wide. Less than half of the coil survived but it was still possible to make out individual lengths.


On the very end of the stern was an area of decking flush with the top of the hull called a huff. On the starboard side of this area, was located a horizontal timber, 1.1m long and 0.1m wide, set fore and aft, and fixed with at least one metal bracket. The metal fixture for a second, parallel timber on the port side was evident. These timbers, along with and a central corroded metal fixture may well have supported the windlass structure. The drum (oak; sample 17) of the windlass was not found in situ, but still had one coil of the anchor chain wrapped around it. A small section of rope was also embedded into a worn groove on the drum, suggesting that the chain linked to the rope, which would have been easier to wind on. The anchor chain continued beneath the huff.  The drum survived to a length of 0.7m and had a squared cross section 0.26m wide. At least three large 12m square headed nails/spikes and a 60mm x 40mm mortice hole were part of the attachments. A similar squared drum windlass is shown in a photograph on page 108 of Frank Carr’s ‘Sailing Barges’.


Stern – Not seen


Length - +7.7m


Beam – +4.88m


Depth – Bow cockpit at least 1.71m deep.


Strakes, Bottom – not seen


Strakes, Sides - The outer hull was a somewhat irregular mixture of horizontal and vertical sheathing planks, resulting from a multitude of repairs. In general, the vertical strakes (pinus sp.; sample 14) were confined to the lower aft part of the stern and appeared to be a later addition. The horizontal strakes were generally larger but the numerous smaller planks probably represent repairs. At least three types of nails were used: small square headed (approximately 5-10mm across) on the vertical strakes, round headed (20mm diameter) and large boss headed (up to 80mm diameter) on the horizontal planks. No pattern was clear; rather the strakes appeared to have been somewhat randomly peppered with nails.


To deal with timber shrinkage when out of water, 0.15m wide strips (oak; sample 11) were nailed to the inner face of the outer hull in between the futtocks. The perpendicular grain direction of the vertical inserts and the horizontal strakes restricted the joints from opening, as used in canal narrow boats (Damian Goodburn, pers com).


Floor Timbers – (oak; sample 23&29) +3.7m long, 0.2m wide and 0.11m thick. The remaining end has a bridle joint with a 30mm thick horizontal treenail. The bottom strakes were attached by off set pairs of treenails and a 30mm high, 70mm wide limber hole was located 0.36m from the end of the timber. 


Lining - Two ‘skins’ of planks (oak; sample 26) were seen lining the hold.  This no doubt indicates a repair.

Ceiling Planks, Bottom – not seen.


Bulkheads - The bulkhead partitioning the cargo hold from the stern cockpit comprised an upper cross beam (oak; sample 24), 0.14m wide and 4.36m long, with vertical planks set edge to edge beneath at least one lower cross beam. Pairs of horizontal knees reinforced the bulkhead on both sides indicating the load-bearing function of the vessel. Nailed against the stern side of the upper cross beam were two planks spanning the length of the beam. The outer plank had ‘2044’ in carved figures approximately 80mm high on the port side and ‘33’ on the starboard. The former is a registration and identification number and the latter may refer to the tonnage of the vessel.


Futtocks – (oak; sample 13 & 28) 0.1m sided x 0.12m moulded set every 0.15m.

Knees – Pairs of grown horizontal knees (oak; sample 18) braced bow and fore bulkhead. The fore bulkhead head knees (oak; sample 27) were attached by pairs of metal bolts to the hull and the bulkhead itself.  


Fittings/Fixtures – A horizontal metal bracket was fixed around the very end of the bow to act like a fender. On the inside of the hull, immediately below the sweep fixture was a heavily corroded metal belaying point, 0.23m long and 90mm wide.  

Sweep Brackets - A fixture (oak; sample 16) for large oars or sweeps was found on each side of the hull. They were not symmetrically located: on the port side the fixture was immediately fore of the bulkhead and on the starboard it was aft by approximately 0.4m (only the spike holes of this fixture remained). The starboard fixture was 1m long, 0.12m wide and 0.12m high with moulded ends. The fixture was anchored by at least two metal spikes and a metal bracket that overlapped onto the top of the hull. The notable features on the fixture were a centrally placed circular vertical hole measuring 60mm in diameter, a 80mm square plate with four corner nails and a 0.32m long horizontal slot, 20mm high, between the top of the hull and the fixture. Exactly how the oar was fitted was unclear. 

Seam Waterproofing – none seen.


Surface Treatment – none seen.


Fastenings – Metal bracket around bow end. 


Identification marks – ‘2044’ on the starboard and ‘33’ on the port, carved into the fore side of the fore bulkhead. The former is a registration number and the latter probably a tonnage.  


Comments - A 0.9m wide and 2m long sondage was dug up against the port side of the bulkhead to exposed the hull timbers inside the stern. Immediately above the hull timbers was a heavily contaminated deposit, which left a metallic sheen on the wood and was extremely malodorous. Sealing and saturated by the contamination was a layer of decaying hesian sacking, approximately 0.1m thick and throughout the sondage. This high level of contamination limited the amount of recording possible in the sondage.


Like Boat 1, the alluvial gravelly sands had been deposited up against the riverside hull at least at 1.69m OD. 

6.2.4
Boat 3 (2011 in evaluation)

Only 2.2m of the stern was exposed but it did appear to be a smaller, different type of vessel to the others. Boat 3 was aligned northwest to southeast, approximately parallel to the river, forming an oblique angle with Boat 2 to the southeast. The stern was swim headed and with the top of the budget stern discernable (oak; sample 25). The huff deck timbers were missing, revealing a cross beam (oak; sample 22) 0.22m wide and at least 1.6m long. The beam had fixture holes up to 40mm diameter on its upper surface. The hull was carvel built with only the upper most strakes visible (oak; sample 21 & larch; sample 19). Three vertical ceiling planks were discernible (larch; sample 20). The stern end was only 0.1m shorter in beam than Boat 2, 1.1m compared to 1.2m wide, but the lines of the hull appeared to be much tighter, suggesting a narrower beam. Not enough of this vessel was exposed to determine its function or whether it was rigged for sailing. The very end of Boat 5 recorded approximately 18m to the northwest, is probably the same vessel as Boat 3. 

6.2.5
Boat 4

Extent of Excavation – Exposed entirely in plan and up to 1m of the port hull external elevation.


Condition – Top of the hull on the Fore Starboard side and fore and aft bulkheads are damaged, but the rest is in good condition. 


Bow – Swim ended. On the deck of the huff were the remains of a metal bracket and cuts for fixtures, probably a winch structure (as Boat 2). 


Bow Cockpit - 2.9m long and 4.25m wide. No evidence of an internal deck.


Stern – Swim ended, presumably budget stern.


Stern Cockpit - 2.9m long and 4.05m wide. No evidence of an internal deck.


Length – 18m


Greatest Width – 5.2m


Depth – 1.38m from the bottom ceiling planks to the top of the middle cross beam.

Approximate Volume of Hold with Level Load – 10m long x 4.1m wide x 1.38m deep = 56.58m3

Strakes, Bottom – Ran fore to aft. +1.3m long, 0.34m wide and 55mm thick (pinus sp.; sample 113). Blare seen on both edges and the upper surface. Treenail holes 26mm in diameter and set in offset pairs. The remnants of a splayed scarf joint lap was visible. The joints would have been set so the under timber of the scarf was laid to the fore, stopping the force of the water opening the joint (Damian Goodburn pers. com.).


Strakes, Sides – Various lengths.  It was difficult to identify individual strakes as the tight fitting joints covered in waterlogged clay were very well camouflaged. The smallest identified was 1.74m x 0.18m and the longest probably over 3m. All strakes were between 0.18m and 0.22m wide. The strakes were fixed by rounded headed nails. Some repair patches were evident and 0.2m2 timbers fitted below the running boards with bevelled edges which may have acted as replaceable fenders. A vertical metal bracket supported the stern swim end. Some of the strake edges were rebated or rabbeted.


Floor Timbers – As with the other lighters, these ran across the beam. +3.1m long, 0.12m moulded and 0.2m side (oak; sample 111). Bridle joint with both horizontal treenail and metal spike. The bottom strakes were attached by the usual paired, off set treenails (oak; sample 110) but unusually the upper side was free of attachments. This suggests that the bottom ceiling planks were not necessarily attached to every floor timber. Only one limber hole was recorded, 30mm high, 60mm wide and located 0.42m from the end.


Lining – Fore to aft running. The planks were as short as 1.49m (but generally much longer) 0.36m wide and 40mm thick (oak; sample 109). They were attached to the futtocks by pairs of round headed nails. The ends were a splayed scarf with three nails hammered in at a right angle to the joint. A square metal patch repair was visible in the starboard fore hold side. The sides are not vertical but tend in by approximately 0.5m.


Ceiling Planks, Bottom – 0.36m wide and varying lengths running fore to aft. The central plank was only 0.11m wide.  


Bulkheads/Cross beam - Middle cross beam was ‘open’, removable, 4.45m long, 0.20m thick and 0.17m wide and slightly arching (unidentified; sample 114). Wooden standing knees (oak; sample 112) on upper side, 0.7m long, 0.3m thick and 0.12m wide fixed by three vertical bolts. The knees braced the hatch coaming.


The fore cross brace was 45 mm wide, 0.3m thick and 4.35m long. The remains of a wooden standing knee on the starboard side was similar to the middle cross brace. 


The aft bulkhead was 1.45m thick, 0.13m wide and 4.4m long with vertical wooden slats, 0.22m wide and 38mm thick.


Running Boards – 2.6m long, 70 mm thick and 0.13m wide with splayed scarf joints.


Futtocks – 0.13m sided x 0.1m moulded and 1.6m long, generally spaced every 0.32m to 0.4m (oak; samples 104, 105 & 115). On the port side of the aft bulkhead the futtocks were spaced very close together, approximately every 50mm, indicating the need for strengthening at this point. The futtocks base had the tenon end for the bridle joint with the floor timber. The strakes and ceiling planks were attached with paired treenails and apparently random nails. 


At the swim ends the futtocks were raked/angled in the corresponding direction of the end. The swim end futtocks were interspersed with standing knees.


Knees – Lodging metal knee(s) braced the fore bulkhead in the bow cockpit. Both cockpits were braced by horizontal wooden knees (oak; sample 106). 


The swim end raked standing knees had a base angled to fit into the sloping end. The sizes were varied with the position in the bow/stern (smaller towards the ends, larger towards the bulkheads). A knee from approximately half way measured 1.6m long, 0.38m long base, 0.1m wide and 0.11m thick. The sides were nailed to the strakes and the base had a single metal bolt. 


The bulkhead standing knees were 1.16m high, 0.76m long base, 0.13m thick and up to 0.26m wide. The knees were grown and attached to the floor timber and hull by metal bolts. A rebate along the internal edge allowed for the vertical bulkhead planks. 


Fittings/Fixtures – The port sweep bracket remained with two vertical holes 60mm diameter and 98mm deep. The ends were moulded and anchored with metal brackets. The sweep bracket was 1.35m long, 0.12m wide and 0.16m deep.


Chains ran across the beam in the fore and aft holds. The chain links were 80mm x 54mm and 14mm in diameter.  The metal bolt fixture to the hull extended 0.3m into the hold, was 35mm diameter with a 34mm diameter eyelet. 


Seam Waterproofing – Blare.


Surface Treatment – Red paint seen throughout.


Identification marks – None seen.


Comments – Boat was laid pointing upstream.

6.2.6
Boat 5


Only the very end of the boat was seen: the rest was outside of the building footprint. The boat had been damaged by recent machine excavations. The end was square and horizontal knees were visible. The boat was probably a lighter and represents the bow end of Boat 3.

6.2.7
Boat 6

Extent of Excavation – The bow and part of the fore hold.


Condition – Good but there was some damage to the bulkhead and end of the bow by recent excavations.


Bow – Swim headed


Bow Cockpit - 3.24m long, 1.65m deep and 4.8m wide as found (the starboard side was damaged and any huff had been removed). This cockpit was slightly larger than Boat 2 and there was no evidence for any deck or winch.


Stern – not seen


Length - +5.18m


Greatest Width – 5.3m


Depth – Top of fore bulkhead to bottom ceiling plank approximately 1.65m.


Strakes, Bottom - +2m long, 0.4m and 0.28m wide and 80 mm thick (pinus sp.; samples 127 & 128). The end was a splayed scarf joint 0.1m back. The wider plank had vertical treenail holes, 30–40mm diameter and cut in offset pairs. One of the holes had a second peg hole 40mm away, apparently indicating a repair. The narrower plank had a single line of peg holes of 30-40mm diameter. The edges and ends of both planks were blared with hair. The edges of the narrower plank had peg holes, 12mm diameter, which were spaced at least every 1.4m and cut in offset pairs. A corroded metal spike could be discerned in one of the holes.


Strakes, Sides – The starboard planks were rebated and blared.


Floor Timbers – 4.24m long, 0.13m thick in the centre increasing to 0.16m at the ends, 0.16m wide (oak; sample 129). The ends had a squint halved lap joint (cf not a bridle joint) with the futtocks and fixed with a horizontal treenail. The bottom strakes and ceiling planks were attached by offset paired treenails, 30mm diameter and 60mm long, with occasional nails probably indicating repairs. Two limber holes 80mm wide and 20mm high were cut into the bottom of the floor timber near each end, running fore to aft. The base of the timber was blared with hair.


Lining – The planks (oak; sample 118 & 119) ran fore and aft. The port side had 5 planks set edge to edge and the widths of the planks varied greatly (from the top 0.39m, 0.23m, 0.32m, 0.2m and +0.16m wide). This suggests that there was no standard plank size and the construction was somewhat ad hoc.


Ceiling Planks, Bottom – Unlike the other lighters, the planks ran across the beam. The planks (pinus sp.; sample 120) were 0.16m wide and 20mm thick and of various lengths. Nails attached the planks to the floor timbers approximately every 0.3m. 


Bulkhead – The fore bulkhead although damaged was recorded in elevation. The three main components were the cross beam, the standing knees and the vertical planking. The cross beam was damaged but consisted of at least two across the beam timbers. The lower timber was the actual load bearing member with the upper timber an apparent extension of the hatch coaming. The pair of large standing knees primarily braced the hull but also formed the sides of the bulkhead. The vertical planks (oak; sample 116) simply infilled the gap. The planks were nailed into rebates in the knees and the cross brace. An apparently deliberate void in the middle of the bulkhead indicates an access point from the hold to the bow cockpit. This could presumably be closed or blocked when a cargo was being carried.


Futtocks - The bow cockpit futtocks/knees were on average 0.11m wide, at least 80mm thick and were 0.48m long at the highest point and lengthened further down towards the bulkhead. The futtocks/knees were almost flushed together near the bulkhead as this point clearly required a strengthening. The spacing between the timbers increased further up the bow, to on average 0.2m. 


Knees - Standing knees were recorded in the bulkhead and amongst the bow cockpit futtocks. The pair of bulkhead knees were 1.04m long, 0.82m long base and up to 0.4m thick.


It was difficult to determine the difference between the bow cockpit knees and futtocks as the bases were not uncovered. However, a large standing knee was obvious, being 1.24m long, 0.12m wide and at least 0.82m high. 


Fittings/Fixtures – 3m of chain was found in the hold. This was probably a cross hold bracing chain, as in Boats 1 and 4. 


Sweep Bracket - 1.1m long, 0.12m wide and 0.13m high. The bracket was damaged but was similar to the brackets on Boats 2 and 4. The bracket was slightly curved to fit more easily on to the running board. The bracket was attached by a pair of metal bolts/spikes and had two relatively central 50mm diameter vertical holes.   


Seam Waterproofing – Blare.


Surface Treatment – none seen.


Identification marks – none seen.

6.3
The Wharf

6.3.1
The wharf entrance was located by trial trenching. The remains of the north side were much more extensive than the south but there was no obvious later truncation visible. The remains of the south side of the wharf entrance consisted of a concrete base and a timber lining (022: 1029 to 1037 in the evaluation) and further towards the river a vertical timber pile (028). The concrete base was 1.12m wide with abundant gravel inclusions. The base appeared to support the timber lining of vertical timber planks, 0.24m to 0.36m wide, with a horizontal timber joist along the entrance face. Chalk, brick rubble and gravel were rammed behind the timber shuttering.

6.3.2
The top of vertical squared timber pile (028) was seen at a depth approximately 4m below ground level (0.00 m OD) and was not accessible. The pile would have been the foundation and brace for the timber shuttering, and piles (036) on the north side no doubt served a similar function.

6.3.3
The wharf entrance was filled with sticky blue clay with frequent chalk fragments (034) with an overlying deposit of orangey brown sandy gravel with frequent brick rubble (029), which was at least 1.9m thick.

6.3.4
The north side of the wharf was built of bluish grey clay (032) with occasional chalk cobbles and ceramic building material fragments with overlying horizontal timbers (037, 038 & 039) laid as strengthening elements and patches of rammed chalk rubble (048). The timbers had occasional bevelled edges and appear to have been reused in the wharf foundation. A further layer of gravelly clay, 0.47m thick was deposited above before timber walkway (040) was laid. The walkway survived as three planks laid edge to edge laid in a approximate southeast to northwest alignment. The planks [pinus sp.; sample 145] were 20mm thick and up to 1.7m long and 0.3m wide. 

6.3.5
The walkway was apparently supported by angled wooden pile (041) driven through clay (031). Three vertical rectangular wooden piles (042, 043 & 044) to the south of the remains of the walkway may have supported the walkway or have been part of the southern revetment structure. Pile (042) measured 0.1m by 0.3m (pinus sp.; sample 146), Pile (043) measured 80mm by 0.15m (larch or spruce; sample 147) and Pile (044) measured 80mm by 0.15m.  None of the piles were excavated. The northern edge of the walkway appears to have been defined by timber revetments (045 & 047).  Revetment (045) was 1.78m long, 0.28m wide and consisted of three vertical posts, driven into clay (032) and topped by a horizontal plank (pinus sp.; sample 148). There appeared to have been horizontal lathes nailed to the north side and the remains of a thin rope were bound to the eastern most post. Revetment (047) was on the same alignment further east and was 3.15 long and 0.3m wide. It was constructed from stacking 11 horizontal planks face to face. The only attachments were two vertical posts driven in at the southeast and northwest corners. The bottom planks were slightly larger, up to 4.05m long, 0.27m wide and 105mm thick. Most of the timbers appeared to be reused. Nail heads and occasionally paired 30mm peg holes could be seen at some plank ends and one plank had a centrally placed 10mm peg hole. The stratigraphical relationship with clay (032) could not be easily defined. Timber (046) lay north of (047) and may have been part of the revetment that had collapsed. The west end of the wharf consisted of two squared massive wooden piles (036) over 6m long and 0.3m by 0.38m and 0.3m by 0.25m (larch or spruce; sample 143). The piles were driven through clay (032). Abutting the piles was rammed chalk fragments (033) and concrete cap (035). The concrete was gravelly, 022m thick and 1.1m by 1.2m and contained finds of 19th century pottery. 

6.4
‘Thames Steam Saw Mills’ Wharf

6.4.1
Sealing the river wall structure and the alluvial gravels were a multitude of dumps (2003), tipped from the land riverwards, undoubtedly to raise the ground level for the new wharf, built between 1897 and 1909. These dumps consisted of a variety of materials, including grey clays, brown iron rich gravels and black ash. Finds from these dumps included worked timbers, a wooden soled, leather brogue shoe and white glaze pottery sherds, with maker’s marks dating between 1892-1900. These dumps were over 2.5m thick and account for the excellent condition that the boats survived in.

6.5
1909-1933 Structure

6.5.1
Timber shuttering (021) was aligned northeast to southwest and was located to the north of the wharf structures. The shuttering is probably related to the rectangular structure shown in a dashed outline on the 1933 OS Map.

7
DISCUSSION

7.1
The River Wall 

7.1.1
According to the cartographic evidence the river wall originally extended further up stream. This northern portion may have been removed by the building of the ‘Thames Steam Saw Mill’ wharf between 1897 and 1909 or the Venesta Building in the 1950s.

7.1.2
The wall was an ad hoc affair reusing materials readily available. Old lighters would have been common, resting on the muddy Erith foreshore and the timbers for infilling would have been available from the ship building activity in apparent close proximity. The ground was probably prepared for the lighters by laying crushed chalk as a stable foundation.   

7.1.3
The lighters were all in good condition almost certainly still sea-worthy, suggesting that they were manoeuvred into position on a high tide before being backfilled on the low. The coil of rope left in the bow cockpit of Boat 2 also suggests rapid backfilling. After all the lighters were in place the gaps could be filled.

7.1.4
The river wall was built between 1843 and 1860. It was a basic form of land winning and this type of structure was more common in the United States of America, where redundant vessels were often reused to make ‘bulwalks’ eg San Francisco, Manhattan. (pers.com. Damian Goodburn).

7.2
Lighters

7.2.1
Aspects of Construction


The lighters were built in a broadly similar manner to Thames Estuary sailing barges; a relatively well-researched and documented craft built into the 1920’s. The lighters were a broad flat-bottomed box shape in cross-section with slightly flaring sides, blunt sloping ‘swim’ ends and were built from the bottom up.

7.2.2
Laying the Bottoms 

The central bottom strake was laid first, in the same way as a keel although this timber was not larger than the other bottom strakes. The pinus sp. strakes each side of the central strake were fitted after the waterproofing sealant of a layer of blare (hair) and tar had been applied to the edges and upper surface. The blare used was goat or cattle hair and in Boat 6, shredded jute plant fibre. The tar was coal or wood tar although Boat 4 had both in one sample possibly indicating a refit. The edges of the strakes were fitted with small dowel-holes and wooden or in one case metal dowels to reduced the bowing and thus leakage. The strakes were then cramped together. As the planks were not long enough to run the entire length of the lighter bottom, the ends of the planks were attached by edge halved scarfs. In the swim headed, no joints were seen at the turn from the bottom to the swim head itself, indicating that the bottom strakes were continuous. The strakes would have had to have been steamed and bent into shape with a press/cramp, making a stronger construction than a joint at the turn. The position of the oak floor timbers could then be marked out and the trunnel holes for the treenails bored through both timbers in offset pairs. Before the floor timbers were fastened to the bottom, the limber holes were cut at each end to allow the bilge water to run to the lowest corner pump. The female part of a bridle joint, or in Boat 6 case a lap joint, was cut into the floor timber ends to receive the futtocks. 

7.2.3
The Frame and Side Strakes

The shape of the sides were then marked out using upright and horizontal lengths of 

timber. The oak futtocks could then be fitted and adzed/planed so they would fit evenly with the runs of side strakes. The upper most strake, the outwhale would have been fitted first, cut and steamed to shape, followed by the lower strakes down to the chine plank. The strake edges were often rebated and were attached to the frame by both treenails and nails. The waterproofing was blare and tar, and like the bottom strakes, it was set into the joints before fastening rather than added later.

7.2.4
The Ceiling Planks 

The ceiling planks were the timbers lining the bottom and sides of the hold. Ceiling planks generally ran fore and aft although in Boat 6 they ran across the beam in the hold bottom. The side planks sampled were all of oak and the bottom planks pinus sp.. Boat 1 had no bottom ceiling planks and they may have been removed prior to its reuse in the river wall. The side ceiling planks were nailed to the frame. Where seen the ends had splayed scarf joints or edge halved. The last elements to be attached were the bulkheads, decking, running boards, cross beams and the horizontal and vertical knees. 

7.2.5
Repairs

There was extensive evidence for repairs to the lighters. The areas that had received the most attention were the external side strakes and the internal side ceiling planks. There were at least three incidents of repair of the side ceiling planks. Boat 1 and 2 had additional planks nailed over the top, while a metal patch was nailed to the inside of Boat 4. The repairs of the external side strakes consisted of timber plank patching. Boat 2 in particular was heavily patched with vertical planks, and repairs were also evident on Boat 3. A blare sample from Boat 4 indicated a caulking repair as both wood and coal tar were identified (see Appendix C).

7.2.6
Materials & Workmanship


Lighters were the poor relations of the queens of river cargo transport, the sailing barges. They were common workhorses and throughout the 19th and early 20th centuries they would have been thousands working on the Thames. It is therefore surprising that the quality of the wood and workmanship was so high. Perhaps the value and fragility of some of the lighter cargoes which would have been spoiled by leakage necessitated the investment in good quality vessels. The knees were all of good quality hedgerow oak as was used on sailing barges (Damian Goodburn pers.comm.). However, larch or spruce was used as strakes and side ceiling planks on Boat 3 and as an internal support in Boat 1, which was a timber generally not used on sailing barges. Furthermore, the name ‘MINNIE’ had been highlighted with gold paint, somewhat lavish decoration for a menial craft.

7.2.7
Summary

The recording of the six lighters was a valuable exercise. They are a class of boat generally neglected and the recorded remains of mid 19th century river craft are rare (pers.comm. Damian Goodburn). These swim headed craft were distinctive to the River Thames, its estuary and tributary systems. They represent a development from the earlier ‘West Country’ barges. Other river and estuary systems had their own distinctive lighters such as the keel barges of the Humber. The detailed recording of accessible sections of hull has also shown that there was some variation in construction that probably represents the work of different builders. Now we can only glimpse the remains of this once common local tradition of barge building in the remains of a few generally poorly preserved saltmarsh hulks, and in the more developed form of the modern steel Thames lighters. 

Smaller canal lighters have been recorded at the Waltham Abbey Gunpowder Factory (RCHME, 1993, p.157). Some of these were swim-headed and of late 19th century date but were poorly preserved. Large river lighters were recorded in the Whitehall Creek survey (RCHME, 1998) dating from the late 19th and 20th centuries.   

Some of the lighters demonstrated a significant level of repairs, Boat 2 for instance, indicating a long and hard working life, possibly as much as forty years. If the lighters were deposited in the river wall between 1843 and 1860 then they could have been built as early as 1800.

7.3
The Wharf

7.3.1
This structure was originally mistakenly identified as a submarine pen. The excavation indicates that it was a wharf structure running perpendicular to the river, and its entrance is shown on maps. However, not enough of the wharf survived to sufficiently illuminate its exact function. 
7.3.2
The wharf was built after the river wall and according to the 1897 OS Map, cut through it. The slip suggests some form of ship building activity. The construction of the ‘Thames Steam Saw Mills’ wharf by 1909 buried and/or removed the river wall but appears to have incorporated the existing wharf. The entrance to the wharf was apparently covered at this point although no evidence for this was recorded during the watching brief. The dumps that sealed the lighters dated from this phase. The main body of the wharf had apparently been truncated by the Venesta building in the 1950s.    
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Appendix A - Context Register

Lighters

	Number
	Boat
	Length
	Width
	Depth

	1
	Stemheaded

Lighter
	+10.6m
	5.54m
	2.33m

	2
	Swimheaded Lighter
	+7.7m
	+4.88m
	+1.71m

	3
	Swimheaded Lighter
	+2.2m
	+1.1m
	-

	4
	Swimheaded Lighter
	18m
	5.2m
	1.38m

	5
	Swimheaded Lighter
	-
	-
	-

	6
	Swimheaded Lighter
	+5.18
	5.3m
	1.65m


Evaluation

Trench 1

	Number
	Context
	Length
	Width
	Depth

	1001
	Mixed Deposit
	Trench
	Trench
	1.2m

	1002
	Grey Clay
	Trench 
	Trench
	1.3m

	1003
	Boat 1
	-
	-
	-

	1004
	Timber elements of Boat 1
	Later disregarded
	-
	-

	1018
	Timber Revetment
	+2.22m
	40mm
	+1m

	1019
	Timber elements of Boat 1
	Later disregarded
	-
	-

	1029
	Rammed Chalk
	+2.04m
	0.52m
	Not Excavated

	1030
	Mixed Dump
	+1.4m
	+1.1m
	Not Excavated

	1031
	Rammed Chalk
	1.22m
	0.96m
	Not Excavated

	1032
	Concrete
	1.14m
	0.44m
	Not Excavated

	1033
	Cross Member of Revetment
	+1.4m
	0.16m
	Not Excavated

	1034
	Mixed Clay
	+1.4m
	+1.1m
	Not Excavated

	1035
	Timber Shuttering
	+0.82m
	60mm
	Not Excavated

	1036
	Timber Shutter
	0.18m
	30mm
	Not Excavated

	1037
	Timber Structure
	+1.4m
	+2.5m
	Not Excavated

	1038
	Ceramic Pipe
	Trench
	0.29m
	0.29m

	1039
	Alluvium
	Trench
	Trench
	Not Excavated


Trench 2

	Number
	Context
	Length
	Width
	Depth

	2001
	Modern Demo.
	Trench
	Trench
	0.2m

	2002
	Recent Machining
	-
	-
	-

	2003
	Black Ash
	Trench
	Trench
	+1m

	2004
	Grey Silt
	Trench
	Trench
	+0.2m

	2005
	Blue Clay
	Trench
	Trench
	+0.2m

	2006
	Fill of Boat 2
	3.26m
	4.24m
	+1.6m

	2007
	Hessian Sacking
	+1.5m
	+0.7m
	0.1m

	2008
	Metallic Sludge
	+1.5m
	+0.7m
	0.1m

	2009
	Boat 2
	-
	-
	-

	2010
	Alluvium
	+4m
	+1m
	Not Excavated

	2011
	Boat 3
	-
	-
	-

	2012
	Riverwall Timbers
	+1.2m
	0.36m
	+1m

	2013
	Timber Post
	0.25m
	60mm
	+0.22m

	2014
	Flint &Chalk
	+1m
	+1m
	+1m

	2015
	Clay &Chalk
	+1m
	+1m
	Not Excavated


Watching Brief

	Number
	Context
	Length
	Width
	Depth

	0001
	Timber Structure
	3.1m
	1.32m
	0.18m

	0002
	Timber Post
	0.36m (Diam.)
	-
	0.38m

	0003
	Timber Revetment
	3.2m
	0.8m
	1.04m

	0004
	Timber Post
	0.84m
	0.19m
	0.24m

	0005
	Timber Post
	2.12m
	0.75m
	0.66m

	0006
	Futtock, Boat 4
	1.10m
	0.58m
	0.11m

	0007
	New Wharf Dumps
	Site
	Site
	+2m

	0008
	Floor Beam, Boat 4
	3.1m
	0.2m
	0.12m

	0009
	Cealing plank, Boat 4
	1.3m
	0.34m
	0.05m

	0010
	Futtock, Boat 4
	0.76m
	0.11m x 0.2m
	1.04m

	0011
	Futtock, Boat 4
	2.58m
	0.27m
	0.08m

	0012
	Cealing Plank, Boat 4
	1.49m
	0.36m
	0.04m

	0013
	Futtock, Boat 4
	0.38m
	0.10m x 0.11m
	1.6m

	0014
	Futtock, Boat 4
	0.76m
	0.26m
	0.13m

	0015
	Futtock, Boat 4
	1.6m
	0.13m x 0.12m
	0.1m x 0.14m

	0016
	Cross Brace, Boat 4
	4.45m
	0.17m
	0.2m

	0017
	Bottom Strake, Boat 6
	1.3m
	0.41m
	0.08m

	0018
	Bottom Strake, Boat 6
	1.82m
	0.28m
	0.08m

	0019
	Floor Timber, Boat 6
	4.24m
	0.16m
	0.18m

	0020
	U/S Timber
	+1.54m
	0.28m
	0.08m

	0021
	Timber Shuttering
	+1.16m
	0.16m
	0.037m

	0022
	Concrete& Timber Structure
	
	
	

	0023
	Strake and chain, Boat 1
	+1.36m

1.56m
	0.24m

0.18m
	0.08m

0.12m

	0025
	Floor Timber, Boat 1
	3.2m
	0.21m
	0.09m

	0026
	Name plank, Boat 1
	+1.7m
	+0.12m
	70mm

	0027
	Deadman
	1.5m
	0.7m (Diam)
	-

	0028
	Timber Post
	+1.48m
	0.3m
	0.12m

	0029
	Modern Deposit
	Site
	Site
	1m

	0030
	Wharf Structure
	+15m
	5m
	+2m

	0031
	Wharf Deposits
	+15m
	5m
	0.47m

	0032
	Wharf Deposits
	+15m
	5m
	+2.0m

	0033
	Rammed Chalk
	+1.3m
	1.2m
	N/A

	0034
	Pen Fill
	+1.8m
	+2m
	N/A

	0035
	Concrete Cap
	1.1m
	1.2m
	0.22m

	0036
	2 Timber Posts
	0.3m

0.3m
	0.28m

0.25m
	+0.3m

	0037
	Plank
	+1.2m
	0.28m
	48mm

	0038
	Plank
	0.65m
	0.08m
	48mm

	0039
	Plank
	0.2 – 0.17m
	1.3m
	35mm

	0040
	Timber Walkway
	1.7m
	0.95m
	20mm

	0041
	Timber Post
	0.15m
	0.3m
	1.4m

	0042
	Timber Post
	0.1m
	0.3m
	N/A

	0043
	Timber Post
	0.08m
	0.15m
	N/A

	0044
	Timber Post
	0.08m
	0.15m
	N/A

	0045
	Timber Revetment
	0.28m
	1.78m
	+0.46m

	0046
	Plank U/S
	0.22m
	0.95m
	25mm

	0047
	Timber Revetment
	3.15m
	0.3m
	80mm

	0048
	Rammed Chalk
	+0.7m
	+0.45m
	N/A

	0049
	Fill of Boat 1
	+10.6m
	5.54m
	2.33m

	0050
	Fill of Boat 4
	18m
	5.2m
	1.38m

	0051
	Fill of Boat 6
	+5.18
	5.3m
	1.65m


Note: Diagnostic boat timbers recovered from the hulks during removal were given context numbers and recorded separately.  

Appendix B – Specialist Reports

Wood Species Identification 
by Nigel Nayling (University of Wales, Lampeter)

	Sample
	Wood Species
	Common Name
	Boat
	Comments

	1
	Quercus spp.
	Oak
	2
	Cealing Plank, side, sb

	2
	Pinus spp.
	Pine
	Wharf 30
	Timber 1033

	3
	Pinus spp.
	Pine
	Wharf 30
	Shuttering 1018

	4
	Quercus spp.
	Oak
	1
	Deck Edge Rail

	5
	Pinus spp.
	Pine
	1
	Deck Plank

	6
	Quercus spp.
	Oak
	1
	Bulkhead Cross Brace

	7
	Quercus spp.
	Oak
	1
	Hull Strake, side

	8
	Quercus spp.
	Oak
	1
	Hatch Combing

	9
	Quercus spp.
	Oak
	1
	Running Board

	10
	Quercus spp.
	Oak
	1
	Deck Support

	11
	Quercus spp.
	Oak
	2
	Hull Strake Lining, side, sb

	12
	Cf Pinus spp.
	Pine
	2
	Bow Deck Plank

	13
	Quercus spp.
	Oak
	2
	Futtock, sb

	14
	 Cf Pinus spp.
	Pine
	2
	Vertical Hull Strake, repair, sb

	15
	Larix/Picea
	Larch/Spruce
	2
	Bow Deck Support

	16
	Quercus spp.
	Oak
	2
	Sweep Bracket, port

	17
	Quercus spp.
	Oak
	2
	Winch Drum

	18
	Quercus spp.
	Oak
	2
	Bow Horizontal Knee, sb

	19
	Larix
	Larch
	3
	Hull Strake, stern

	20
	Larix
	Larch
	3
	Cealing Plank, side

	21
	Quercus spp.
	Oak
	3
	Swim-head Hull Strake

	22
	Quercus spp.
	Oak
	3
	Cross Brace

	23
	Quercus spp.
	Oak
	2
	Floor Timber

	24
	Quercus spp.
	Oak
	2
	Fore Bulkhead Cross Brace

	25
	Quercus spp.
	Oak
	3
	Stern Post (?)

	26
	Quercus spp.
	Oak
	2
	 Cealing Plank, side, sb

	27
	Quercus spp.
	Oak
	2
	Knee

	28
	Quercus spp.
	Oak
	2
	Futtock, sb

	29
	Quercus spp.
	Oak
	2
	Floor Timber

	101
	Cf Acer car
	Field Maple?
	Str 003
	Wattle-like structure 

	102
	Quercus spp.
	Oak
	Str 004
	Post

	104
	Quercus spp.
	Oak
	4
	Futtock, stern cockpit 

	105
	Quercus spp.
	Oak
	4
	Futtock, port

	106
	Quercus spp.
	Oak
	4
	Stern Horizontal Knee, port 

	107
	Cf Pinus spp.
	Pine
	Str 001 
	Vertical Planking

	108
	Ulmus
	Elm
	Str 005
	Ground anchor

	109
	Quercus spp.
	Oak
	4
	Cealing plank, side, sb, aft hold

	110
	Quercus spp.
	Oak
	4
	Floor timber peg

	111
	Quercus spp.
	Oak
	4
	Floor timber

	112
	Quercus spp.
	Oak
	4
	Fore bulkhead, sb, Knee

	113
	Pinus spp.
	Pine
	4
	Bottom Strake

	114
	Unident
	-
	4
	Middle Cross Brace

	115
	Quercus spp.
	Oak
	4
	Stern port Futtock

	116
	Quercus spp.
	Oak
	6
	Vertical Planking, Fore bulkhead

	117
	Quercus spp.
	Oak
	6
	Bow Hull Strake, bottom (Lining?)

	118
	Quercus spp.
	Oak
	6
	Bow Cockpit, Cealing Plank

	119
	Quercus spp.
	Oak
	6
	Cealing Plank, sb side

	120
	Pinus spp.
	Pine
	6
	Cealing Planks, bottom

	122
	Quercus spp.
	Oak
	6
	Hull Strake, sb

	123
	Quercus spp.
	Oak
	6
	Hull Stake Treenails, sb

	124
	Quercus spp.
	Oak
	6
	Futtock Tree Nail

	125
	Quercus spp.
	Oak
	6
	Floor Timbers Tree Nails

	127
	Pinus spp.
	Pine
	6
	Bottom Hull Strake

	128
	Pinus spp.
	Pine
	6
	Bottom Hull Strake

	129
	Quercus spp.
	Oak
	6
	Floor Timber

	130
	Pinus spp.
	Pine
	Str 020
	Shuttering, Horizontal Planks

	131
	Cf Larix
	Larch
	1
	Vertical internal support for Hatch combing

	132
	Quercus spp.
	Oak
	1
	Futtock

	133
	Quercus spp.
	Oak
	1
	External hull 'fender' patch 

	134
	Quercus spp.
	Oak
	1
	Cealing Plank, side, port

	135
	Pinus spp.
	Pine
	1
	Bottom Hull Strake

	137
	Quercus spp.
	Oak
	1
	Tree nail, bottom hull strake

	138
	Larix
	Larch
	1
	Strake

	139
	Quercus spp.
	Oak
	1
	Futtock, sb

	140
	Quercus spp.
	Oak
	1
	Floor Timber

	141
	Unident
	-
	Str 027
	Ground Anchor U/S

	142
	Pinus spp.
	Pine
	Wharf 30
	Vertical Post 028

	143
	Cf Larix
	Larch
	Wharf 30
	Massive Vertical Post 036

	144
	Unident
	-
	Wharf 30
	Plank 039

	145
	Pinus spp.
	Pine
	Wharf 30
	Walk Way Plank 040

	146
	Pinus spp.
	Pine
	Wharf 30
	Vertical Post 042

	147
	Cf Picea
	Spruce
	Wharf 30
	Vertical Post 043

	148
	Cf Pinus spp.
	Pine
	Wharf 30
	Wharf Revetment Timber 045


Cordage and Caulking Materials 
by Penelope Walton Rogers (Textile Research in Archaeology, York)
Introduction

Five samples taken from three of the river lighters at West Street were provided for analysis. The samples were as follows (information on location from G. Dawkes).

Boat 1 

Sample 136, from bottom hull strake - thin flat layer of fibre in tar

Boat 4

Sample 103, location uncertain - thin flat layer of fibre in tar

Boat 4

Sample 148, from bottom hull strake - flat layer of fibre, tarred

Boat 6

Sample 121, from starboard hull strake - thick loose pad of fibre, 


tarred

Boat 6

Sample 126, from bottom hull strake/floor timber - cordage

Analytical methods

Fibres were identified with the help of an optical microscope that allowed mounts to be viewed by transmitted and incident light. The fibres were viewed at x100 and x400 magnification, as whole mounts and cross-sections. It is usual to base an identification of animal coat fibres on the cuticular scale pattern (Wildman 1954, Appleyard 1978), but the West Street samples were so heavily tarred that it was difficult to achieve good scale casts, despite cleaning in solvents. Nevertheless the general morphology of the fibres, together with the limited amount of scale-pattern visible, allowed a relatively confident identification. Plant fibres were identified using the diagnostic features described in the Textile Institute Guide (1975) and Catling and Grayson (1982). 

The tars in the four samples of caulking material were analysed by extraction into chloroform and then infra-red spectrometry and thin-layer chromatography of the chloroform extract (Crawshaw 1997).
Tars from Boats 1, 4 and 6
The tars from Samples 103 (Boat 4) and 121 (Boat 6) are clearly coal tar, while that from Sample 136 (Boat 1) is wood tar. Sample 148 (Boat 4) seems, rather curiously, to be a combination of wood and coal tar together. This sample was re-tested to check for contamination during the test procedure, but the same results were achieved, although the ratio between the tars seemed to vary.

Animal fibres from Boats 1, 4 and 6

The fibres from Samples 136 (Boat 1) and 121 (Boat 6) have a fine undercoat, 7-20 microns diameter, 

combined with a coarse outer coat which includes  ‘kemp’ fibres up to 220 microns wide (kemp are wide flat fibres with broad latticed medullas). The cross-sections of the outer coat fibres are flat, elliptical, bean and dumbbell shape and medullas (the medulla is the central channel) are present in all except the finest fibres. This identifies these two samples as goat hair. 121 is densely pigmented, indicating a brown-black animal, while 136 is lightly pigmented, indicating off-white.

The fibres from Sample 148 (Boat 4) are still in the original fibre tufts, which are straight and 50 mm long. Under the microscope the fibres are 20-65 microns diameter, most being around 48-50 microns. Medullas are mainly absent and the cross-sections are round-to-oval. The scale pattern, where visible, is irregular mosaic, waved, with smooth near margins. These features indicate adult cattle hair. Pigmentation is moderate throughout, indicating a brown animal. 

Plant fibres from Boat 4
Sample 103 from Boat 4 consists of a thin layer (1.0-2.0 mm thick) of coal tar and shredded plant fibre. The fibres are still in small fibre bundles and each fibre has a wide central lumen, which is constricted at intervals. Cell ends have rounded or sometimes sickle-shaped tips. When dried under a hot lamp, the fibres consistently rotate anti-clockwise. In cross-section the fibre bundles are wide, flat and irregular, and the individual fibres are rounded polygonal with wide lumina. This is jute, from one of the species of Corchorus, such as C.olitorius L., or C.capsularis L.

Cordage from Boat 6

Sample 126 proved to be three lengths of cordage, 0.50, 0.60 and 0.68 m long. Each length is 7-9 mm diameter and two-ply (technically Z2S). The fibre, when cleaned, is reddish brown, strong, wiry and c.150 mm long. In section the fibres are the shape of a circle, or a circle which has split open. Each fibre is made up of many short fine cells (‘ultimates’), each of which has a wide lumen, visible in longitudinal and crossways sections.  This is coir, from the outer husk of the coconut, which is the fruit of the tree Cocos nucifera L.

Comment
Coal tar came into use as an alternative to wood tar in the later 17th century, after a patent for its production had been granted in 1681.  Wood tars, however, continued to be imported from the Baltic and the Americas (Pool 1996, 70-1, 100) and all the tars from six post-medieval ships at London (Evans 1996) and the tars in the caulking materials found loose in the 17th and 18th century dockyard at Greenwich (Crawshaw in Walton Rogers unpublished) have proved on analysis to be wood-derived.  In the West Street lighters both coal and wood tar have been identified and in one instance, Boat 4, they appear together in the same sample. The ratio of wood to coal tar seems to vary within this piece (Sample 148), and it is therefore possible that one of the tars has been applied over the other, perhaps during repair or refitting.

Tar is often applied as a fibre-tar paste, known as ‘blare’. A wide range of animal fibres were used for this purpose in the medieval period, but by post-medieval times cattle and goat hair, probably waste from the leather industries, had become standard. Quantities of cattle and goat hair have been identified in London ships of the 16th and 17th centuries (with the addition of wool felts at scarf and lap joints) (Ryder 1996), while the 17th- and 18th-century material from the Greenwich dockyard was almost all goat hair, with a single example of calf hair (Walton Rogers unpublished). The Erith examples show this usage continuing into the 19th century.

Plant fibres were also sometimes used for caulking in the middle ages, but it was not until the 16th or 17th century that ‘oakum’, which is old rope which has been unpicked and shredded, came into general use, especially for the caulking of carvel-built ships.  Because there is a widely held belief that most rope was made from hemp, it has been assumed that oakum was also hemp fibre, but such was probably not the case. Archaeological evidence has shown that a wide range of fibres were used in rope-making and the jute in Sample 103, Boat 4, is probably ‘oakum’ in its broadest sense.  The jute plant, Corchorus sp., was cultivated as a commercial crop in India, Pakistan and Thailand. Jute products seem to have reached England in the later 18th century and during the 19th century Dundee became a centre for the processing of raw Indian jute (Bally 1955, 3886-7). The West Street lighters have been dated to the period 1820 to 1860 and it is in the latter half of this time-span that the Scottish jute industry began to flourish.

The coir cordage from Boat 6 represents another import from the Indian sub-continent, this time from Ceylon (now Sri Lanka). Although the coconut palm grows widely in the tropics, the commercial use of coconut husk fibres in cordage was largely limited to Ceylon and the southern tip of India (Bally 1956, 15).  Production for export began under Dutch rule in 1740 and continued after the British occupation of Ceylon in 1802 (ibid.). Several examples of coir cordage, including unused hanks of cordage, have been found during excavation of the Greenwich dockyard (Walton Rogers unpublished) and each of these examples has as its base unit the same two-ply, Z2S, construction as the West Street cords. This gives the lie to the standard statement that most rope was made from hemp. Although the Royal Navy evidently imported vast quantities of hemp for ropes and canvas (Pool 1966), at least until the Crimean War of 1854-6 closed trade with Russia (Bally 1955, 3887), the merchant fleet was perhaps not so restricted in its sources of supply. Clearly, archaeology still has something to contribute to the evidence of written records, even as late as the 19th century.

Table of results

Boat 1, Sample 136
thin flat layer, 1-2 mm thick, of goat hair in wood tar

Boat 4, Sample 103
thin flat layer, 1.5 mm thick, of shredded jute in coal tar

Boat 4, Sample 148
flat layer, 3 mm thick, of cattle hair in wood and coal tar 



combined

Boat 6, Sample 121
irregular pad of goat hair, up to 8 mm thick, tarred with coal 


tar

Boat 6, Sample 126
coir 2-ply cordage, 7-9 mm diameter; not tested for tar
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Treenails 

by Giles Dawkes (AOC Archaeology)
	Nail
	Boat
	Sample
	Wood
	Length
	Diameter
	Facets

	1
	6
	125
	Oak
	Incomplete
	29mm
	11

	2
	6
	125
	Oak
	Incomplete
	27mm
	11

	3
	6
	125
	Oak
	Incomplete
	27mm
	None, rounded

	4
	4
	110
	Oak
	Incomplete
	32mm
	Too damaged

	5
	6
	124
	Oak
	Incomplete
	30mm
	8

	6
	6
	123
	Oak
	152mm
	30mm
	+4


All of the treenails were of oak and all but one had the faceted cross section. The treenails were not retained due to the mostly incomplete form and the highly polluted nature of the wood. 

Pottery, Glass and Clay Pipe  

by Paul Fitz (AOC Archaeology)

	Context
	Find
	Sherds
	Comments
	Date

	0007
	Glass Bottle
	2
	Fits snugly ‘up there’
	

	
	Pottery
	1
	Transfer printware
	Later than 1873

	0031
	Pottery
	1
	Transfer printware
	1780-1900

	
	Ceramic Tile
	1
	Green glazed
	

	0035
	Pottery
	3
	English Stoneware
	1700-1900

	0049
	Pottery
	1
	English Stoneware
	1700-1900

	
	Pottery
	2
	China ‘ironstone’
	1800-1900

	
	Glass
	2
	Window
	

	2003
	Pottery
	6
	Transfer printware; plate; maker’s marks
	1892-1894

1891-1902

	2006
	Pottery
	2
	China ‘ironstone’; plain glaze
	1800-1900

	
	Clay Tobacco Pipe
	1
	
	


Two maker’s marks on the base of white glaze plates were identified from the small assemblage of pottery from (2003). The first was a Royal Worcester transfer print mark dating between 1892 and 1894 (Godden, 1991, p.698). The second had a double mark, a transfer print decal and circular ring impression, of Doulton, Burslem, Staffordshire, dating between 1891 and 1902 (Godden, 1991, p.213). No further work is required.
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