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Abstract
The identity of a shipwreck is an answer often sought by researchers both academic and amateur. It can often be a lengthy process combining both archival evidence from contemporary sources and shipwreck indices with archaeological survey and excavation. Although a quick and simple solution can often not be found there are many aspects of a wreck site which may provide clues as to the date, origin and purpose of a vessel which can then be compared with the documentary evidence in the hopes of achieving identification. 

The processes involved in identifying a site and the many difficulties which must be overcome before an identity can be proposed are demonstrated through the work carried out on the site known as the Diamond, the remains of a 19th century merchant sailing vessel. Preliminary survey work has revealed the earlier identification of the site as the Diamond to be highly untenable and the primary task of the project has now become to identify this site. In an area notorious for shipping, further archaeological survey will be used to discern more detail about the site in the hopes of narrowing the list of possibilities. The 2006 field season concentrates predominantly on the recovery of timber samples for dendrochronological dating along with the examination of the cuprous bolts on site and the investigation of two iron tanks. 

The case study demonstrates the many obstacles that may be faced by a project and shows how at times it may be better to concentrate on the general information that can be gained from a site rather than an obsession with determining identity as this may be an impossible task. 
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Chapter 1. Introduction

To establish the identity of a wreck site once it has been discovered is often a primary aim of both academic and avocational divers. To finally determine the identity of a site, will usually help to bring a sense of satisfaction and closure to a project that may otherwise be left with unanswered questions and a sense of openness. This is not the only beneficial outcome of an identification, the name of the vessel can positively associate the ship with important events or periods in history. This can lead to funding through a greater public interest in the site, the Mary Rose project, for example, may not have achieved such attention and funding if it were not connected to Henry VIII, thus capturing the public’s attention. In the case of the Queen Anne’s Revenge site, a similar situation can also be seen where public attention and thus funding is being gained though the association of the site with the notorious pirate, Blackbeard (Moore, 2005). In the United Kingdom these kinds of associations may also result in the protection of the site through designation under the Protection of Wrecks Act 1973, providing further stability for the site.

Popular media would like the public to believe that a bell bearing the name of the ship or other such identifying feature will always be easily uncovered. The reality is often the opposite, a great deal of shipwrecks do not provide any material bearing the name of the vessel and it is only through painstaking research, both on site and in archives that will lead to identification. In many cases a cut and dried solution cannot be found and tentative or most probable answers are usually the best that an archaeologist can hope to achieve. 

The most common method of finding an identification of a shipwreck is to combine an archaeological survey or excavation of a site with the known documentary sources for wrecks in the area. These methods will be investigated and features of a site which may provide those important clues will be examined in the following chapters, along with several of the common pitfalls and difficulties which need to be considered when attempting to identify a site. 

The methods and difficulties of wreck identification can be seen when applied to the case study of the Diamond, a wreck site in North Wales. The wreck in question has been established through preliminary survey work to be a 19th century wooden sailing vessel with considerable iron reinforcements and was originally identified as the site of the Diamond. Based upon this identification and the historical significance of the Diamond, the site was designated under the Protection of Wrecks Act, 1973 in 2002. Continued survey work combined with the documentary evidence has since served to make this theory highly untenable. The identity of the site is therefore being investigated once again. Through an examination of the work that has been carried out to date, the current documentary sources on the area and further archaeological fieldwork undertaken during the 2006 season, it is hoped that the project can be brought closer to an identification and the processes and problems associated with shipwreck identification can be further highlighted.

The study of the work carried out on the Diamond site also serves to show that a site may be able to offer much more to the academic community than simply identification. In a case where identification may devalue the significance of the site it must be remembered that this should not be the only goal, for even if the vessel does not stand alone as significant it may still be able to increase our knowledge of shipping and shipbuilding during the 19th century. During this period the wooden sailing ship underwent many rapid developments before being superseded by steam and iron vessels. As with much of our knowledge of shipping more is known of developments in the navy and the site under examination may serve to fill important gaps in our knowledge of merchant sailing vessels. 

The project is being carried out by avocational divers and as such demonstrates some of the differences and problems which may result from this situation in comparison to if the project was undertaken by a professional institution. 

Chapter 2. Wreck Identification

The identification of a shipwreck may be a lengthy process and will frequently result in a most probable explanation being put forward rather than a definite statement of identity. In the majority of post medieval cases the work can be split into two principal categories; the archaeological survey and excavation of the site in question and the detailed archival research of contemporary sources. These two areas of study are then combined in order to provide a much clearer overall picture of the history and significance of the site, hopefully through the positive, if tentative identification of the wreck in question (McCarthy, 1979). For older vessels the archival evidence becomes much more fragmentary and archaeological results must be more heavily relied upon, in many such cases the best possible outcome is that a date range for the vessel can be established, along with her origin and purpose, rather than an identification of the vessel in question (Green, 2004: 348).

Archaeological Study

Once a site has been discovered and it has been decided that a project will be undertaken in order to attempt to identify the vessel, the first archaeological step is to conduct a basic survey of the site and establish the amount of material on the seabed. This preliminary work can often provide many basic clues towards the date, purpose and origin of the ship (Green, 2004: 88). Early surveys of the site may be conducted by several methods from basic survey by hand using tape measures to the use of expensive electronic systems such as a tracked diver survey using global positioning systems (GPS) or through the use of geophysical equipment such as magnetometers, side scan sonar or sub bottom profilers (Green, 2004: 23). All of the artefacts on site should be examined, drawn and catalogued. This may take place on the seabed or, once the location of the artefact has been recorded, it may be recovered for detailed analysis and drawing to take place on the surface. In the latter situation a more thorough examination may be possible using techniques such as x-ray in order to examine the interior of concretions. It is the analysis of these artefacts which will provide the archaeological evidence for assessing the significance of and identifying a site (Green, 2004: 349). Different artefacts will provide varying clues which can be used in the identification of a vessel and whilst it is not possible to discuss every artefact and its possibilities here, some of the common artefacts and categories will be examined below.

The largest artefact of many wreck sites will be that of the ship itself. The study of the hull remains can provide many important details, which, when combined with the documentary sources, will enable positive steps to be taken towards the identification of a vessel. If an estimate of length and breadth can be discovered then an approximate tonnage can also be calculated, giving the first basic information. The construction techniques along with the materials used also offer important information through which a time frame for the vessel can begin to be established (Gainsford, 2004). 

From the late 18th century onwards the inclusion of iron in the fabric of vessels began a period of accelerated technological innovation which saw ships produced with iron knees followed by composite vessels and culminating in the production of iron ships, which, in some cases, means a narrow time frame may be established simply through basic survey (Ville, 1993; 53). Certain aspects of innovation at this period can also be confined to a certain region, for example the presence of Fell’s Patent iron knees as opposed to other types indicate a connection with the shipbuilding industries of North West England (M. Stammers, personal communication). The method of construction may also supply information concerning the origin of the vessel as different techniques were employed in different regions and technological advances did not always occur at the same time if at all. For example in America an abundance of wood meant that the need to substitute iron knees and fittings in place of wooden ones did not exist and these innovations did not take place until the benefits of building with iron over wood had been established (Stammers, 2001). The origin and date of a vessel may also be determined through analysis of the wood, which can provide the species of wood used, in some cases the country of origin and if a suitable sample is available dendrochronological dating may be carried out (N. Nayling, personal communication). 

Besides the wooden and iron construction of the hull there are other artefacts which may provide dating and identification evidence relating to the hull structure. These include evidence for the sheathing of the vessel and evidence of the fastenings used in her construction (Gainsford, 2004). Sheathing was used to protect the hulls of vessels and during the 19th century several advances were made in this area. The most significant of these came in 1832 when G. F. Muntz patented a new alloy of copper and zinc. Muntz metal proved to be much more durable and cheaper than copper sheathing and remained in popularity for many years. The presence of Muntz metal will therefore give a definitive terminus post quem for the vessel (Gainsford, 2004). Fastenings can similarly provide information from their material but perhaps more importantly they can be used to determine the size of a vessel. This may be particularly important if there is little surviving hull evidence on which other estimates of size could be based. By the 19th century there were strict standards for the construction of sea going vessels, making this a reliable source of evidence which can then be compared with documentary sources for possible candidates for the unknown wreck (Gainsford, 2004).

Once the hull itself has been investigated there are many other aspects of a ship which may provide information on her identity, these can be further divided into the following categories (Green, 2004: 350).

Firstly there are artefacts relating to the method of operation of the vessel, whether she was a sailing ship or if she had a steam or diesel engine. This can provide a date range, since just as with the hull construction the development of these technologies followed a logical chronological line. It is not just the method of operation that will give an indication of date but also the materials used in the construction of these items, such as the development of rigging to iron and steel construction. The examination of such artefacts together with the hull construction may also give information on the number of masts and the type of rigging that was used in the vessel (MacGregor, 1993: 37)

Secondly there are the artefacts that relate to the defence of the vessel. These cannot only provide a chronological time frame as the technologies progressed but unlike the previous two categories, cannon may provide more conclusive evidence which when combined with the historical record can give the identity of the ship. British naval cannon, for example would have not only been marked with the broad arrow but may have also had a number and a date. A record was kept of the cannon on each vessel and as the records for the British Navy are excellent, there is a high probability that this will have survived. This can be seen in the case of the Stirling Castle. Whilst attempting to identify the 17th century naval vessel a cannon was recovered bearing the number 6269, this could then be traced through the records as having been on the ship shortly before she was wrecked in 1703 (Perkins, 1980: 14; National Archives, WO 55/1736). Unfortunately researchers are not always this fortunate and cannon at times add confusion to a site since these and other defensive items do not automatically indicate a naval vessel. It was common for merchant ships, particularly during the 17th and 18th centuries to be heavily armed. This can be seen in particular for large companies such as the Dutch East India Company (VOC). In such cases cannon may once again assist with the identification since they would have also commonly been marked with the VOC insignia and a record would have been kept as to which vessel they were on (Gawronski, 1992: 160).

Any evidence of cargo on site can be a useful diagnostic tool, this not only tells you what the ship was carrying at the time of sinking but may also provide information on the routes she was likely to have been sailing and her place within the economic and social factors of the time, helping not only with the identification but also with the interpretation of the site in a wider sense. Various types of cargo may also be able to provide dating evidence for the vessel (Steffy, 1994: 215).

Personal possessions of both crew and passengers can once again provide clues as to the identity of the ship. Although standing alone they are unlikely to provide this information, when teamed with other archaeological and documentary evidence they may serve to consolidate a theory by features such as initials scratched into a plate or cutlery. As seen on sites such as the Mary Rose, where plates with the initials G.C were found which could have belonged to the Vice Admiral of the Mary Rose, Sir George Carew. Plates were also found with the coat of arms of the Lord High Admiral, John Dudley, Viscount Lord Lisle KG (Marsden, 2003: 87). Similar items were also recovered from the Stirling Castle where a plate was recovered marked with the initials J.J, which were those of the captain at the time of her sinking (Perkins, 1980: 7). In each case the discovery of these objects has significantly contributed to the mainly circumstantial evidence which was used in order to identify the site.

Ballast analysis can also prove to be a useful source of information. The type of ballast and its size can provide the locality of the material used which can then be interpreted, albeit with some degree of caution, as evidence of the ports at which a vessel called. It also can give clues to the size and tonnage of a vessel if this cannot be ascertained through survey due to the deterioration of the wreck site (Marsden, 2003: 97).

Finally there are other items which, when found associated with a particular shipwreck could give concrete evidence as to her identity. This could be the ship’s bell which may be inscribed with a name, or another individual feature that is known from records to be associated with an individual vessel, such as a figurehead (Goodwin, 1987, 205)

The above list of features useful in the identification of a vessel is by no means exhaustive and any unusual feature on a site should be examined with extra care as it may hold the important clues as to the identity of the vessel. These pages have established the large amount of information may be collected through careful archaeological research of the artefacts. Whilst undertaking this research it must be remembered that these artefacts need to be examined and identified not just as individual items but also in their location and context on site. This may help, not only with their individual interpretation, but also with the interpretation of the vessel as a whole (Green, 2004: 347). It is however unusual to discover through archaeological survey alone the identity of the ship in question and the information recovered must be combined with further details from the documentary sources. The types of sources and the information that can be expected to be gained from them are therefore outlined below.

Documentary Sources 

The amount of documentary evidence available will depend upon the age and location of the site along with the origin of the vessel. From the 17th century the amount of surviving historical sources begins to increase, in spite of this, locating the correct archive and then the correct information within that archive can often be a difficult task. In some countries work has begun to form a shipwreck index, in Western Australia for example this list has become the first port of call in the attempt to identify a wreck site. In other countries these indices list only the known wreck sites and their locations and are not therefore applicable as an identification tool (Green, 2004: 15). 

The sources of evidence will also vary depending on whether the wreck has been identified as a merchant or naval vessel. For a naval vessel there will be many more sources easily accessible than for a merchant ship, however these sources do exist in the form of port books and company records. Archival records for merchant vessels will often be more difficult to locate as they will commonly be kept much more locally rather than in a central archive like those of the Royal Navy which for England are kept at the National Archives at Kew (R. Morris, personal communication). The naval records available are of varying use and significance in the attempt to identify a ship but can range from logbooks, ordnance records and official admiralty papers concerning events such as court marshals. Lloyd’s register is another extremely useful tool for the British researcher, as it will record the date of building the vessel, the materials used and the date of sinking since its beginnings in 1760, with the first official register being published in 1764 (Larn and Larn, 2000,vii) In Britain it is also the case that ships plans did not come into common use until the mid 19th century, before that vessels were often built from half models and from the knowledge and skill of the shipwrights (R. Morris, personal communication). 

Prior to 1700 the documentary record becomes more and more fragmented, however a written history generally exists from very early times. The amount and type of information contained within these records will vary depending on the period and the location. (Green, 2004: 352).  The usefulness of this source will often be dependent on the type of vessel that is being investigated, since, as with post – 1700 vessels, there are many more records in existence for ships of the Royal Navy than for merchant vessels. This can be seen in cases such as the Mary Rose where documentary sources helped to identify her as the only possible candidate for the location despite a date of 1545 (Marsden, 2003: 88). 

Newspaper articles can be a very useful source of information; local newspapers will generally record a wrecking event as well as listing survivors and any contemporary salvage attempts. Whilst this can be of use when attempting to trace a ship, it must be remembered that the facts may not always be true and accurate. The press today are known for exaggeration and artistic licence and the same should be considered of them two hundred years ago. Details from newspapers should be used with care and wherever possible they should be supported with details from a more trustworthy source such as Navy Board documents (R. Morris, personal communication)

Problems of Wreck Identification
One of the principal problems when attempting to identify a site can be from too much or too little available information. Once a wreck has been discovered, documentary sources need to be scoured in order to find any possibilities for the name of the vessel. In some cases this will only turn up a few possibilities which can often be quickly narrowed down to two or three with basic information on size and date from the survey work. Once this stage has been reached it may be impossible to get any further (Souza, 1998, 76). In other cases no wrecks may be immediately obvious from the documentary research in which case more detailed searches in more obscure places may be necessary. And finally at times a new wreck may be located in an area notorious for shipping, where multiple possibilities are uncovered and documentary work cannot narrow down the result. At this point it may be necessary to return to the site, or to the excavated artefact assemblage to discover if there is any further information to be gained which could help with the elimination of certain vessels. 

Documentary sources can also introduce a language problem into their interpretation. This may be through the difficulties associated with reading 17th century handwriting or it may come about due to the origin of the vessel. For example the detailed archival research of a Dutch East Indiaman, which on the surface seems easy due to the amount of documentation in their archive, is virtually impossible without the ability to read the Dutch language (R. Morris, personal communication).

Other problems can occur from the misinterpretation of certain artefacts or from the contamination of a site with artefacts from a later period. This could result in confusing results especially if all artefacts recovered are not accurately recorded in their location before removal. Items must be looked at logically to determine if contamination from another vessel is possible or if indeed the site in question is in fact two ships wrecked in the same location rather than one (Marsden, 2003: 87).

Some of the most difficult problems to overcome in the identification of a site are those that occur when Ruling Theory applies. Ruling Theory is the event whereby a researcher will lose objectivity in an attempt to form observations that will concur with a pre-conceived notion of what the outcome should be. This kind of biased thinking can often lead to ‘unhelpful’ information being brushed over or discarded in order to ensure the integrity of the one chosen hypothesis for the site. The facts that are established from the site will also be manipulated in order to fit the hypothesis rather than being presented objectively and scientifically (Chamberlain, 1965). One of the great dangers of Ruling Theory will be the tendency for the effect to filter down to the scientists and researchers who are analysing the associated evidence, knowing the outcome that their employers wish will bias their results and may also lead them to suppress some ‘unhelpful’ evidence (Rodgers et al., 2005). It is therefore necessary to establish comprehensive research designs and have multiple working hypotheses before commencing work on a site and to process all evidence in a logical, objective, scientific manner in order to guard against such outcomes (Babits, 1982). 

Case Study

Chapter 3. The Wreck Site
Introduction

The following pages will concentrate on an example of the processes and problems of shipwreck identification as associated with a 19th century sailing vessel wrecked on the Sarn Badrig reef in Cardigan Bay, North Wales. This wreck site is of particular interest as it was initially discovered and designated, under the Protection of Wrecks Act, 1973, as the Diamond. However as work on the site continued this identification was challenged and it became another unknown shipwreck. The following chapters will look at the work which has been conducted on the site to date and how this led to the assessment of the site as not the Diamond, along with any problems that have been encountered as a result of this early and false identification. They will then move on to focus on the work now being undertaken in order to positively identify this wreck, how this information is being gained and how the wreck site known as the Diamond can increase our knowledge of certain aspects of 19th century merchant shipping.

The Wreck Site

Cardigan Bay stretches for approximately 95 kilometres along the North Wales coast from St. David’s Head to Bardsley Island.  The Sarn Badrig reef, also known as St. Patrick’s Causeway is one of three such ridges in the bay which project for up to 15 kilometres seaward. It is situated in the northern end of the bay and extends for approximately 20 kilometres south west of Mochras Point; it lies in shallow water, becoming dry in certain places during the low spring tides (Tappin et al. 1994: 86). These sarns or causeways combine with other features of the bay to make it a hazardous place for shipping, as a result the north of Cardigan Bay is, today, an area known for shipwrecks. In the summer of 2000 a local diver, Mr Iles, discovered a new wreck site located close to the top of the northern side of the reef, approximately four kilometres west of the present shoreline (Wessex Archaeology, 2006: 6). The position of the reef and the Diamond wreck site both within the United Kingdom and within Cardigan Bay itself can be seen below in figures 3.1 and 3.2
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Figure 3.1: The position of Cardigan Bay and the Diamond site within the United Kingdom (Copyright MADU)
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Figure 3.2: The Sarn Badrig Reef and the location of the Diamond Protected Wreck area (UKHO Chart 1971, adapted by Wessex Archaeology, 2006)

Chapter 4. Work conducted on site prior to 2006

Investigation of the site revealed that it consisted of a wooden vessel, containing a considerable amount of iron work and was likely to be 19th century in date. In 2001 the site was visited by the Archaeological Diving Unit (ADU), who conducted a side scan sonar survey of the site. The wreck site was identified as being the Diamond and in 2002, was designated under the Protection of Wrecks Act 1973. The Diamond was a three-masted square rigged vessel, 36.5 metres in length and 9 metres in beam and 491.62 tons. She was built of white oak and locust and sheathed with copper. She was employed in the transatlantic trade between Liverpool and New York carrying cargo and passengers, sinking in Cardigan Bay in 1825. (Lloyd’s Register, 1824; Lloyd’s List, 1825)

In the summer of 2002 Ian Cundy of MADU was granted the licence for the site and work was begun to document the existing remains of the Diamond.  The side scan map of the site, produced by the ADU appeared to indicate a vessel of approximately 91 meters. This result seemed unlikely and obviously did not concur with the known length of the Diamond, therefore the first task of the 2003 field season was to establish the parameters of the wreck site. This survey showed the site to be approximately 58 metres long. An earlier survey conducted prior to designation by Mr Iles had documented a site of approximately 44 metres long (ACHWS, 2005). In 2004 Wessex Archaeology carried out fieldwork on behalf of CADW, with an aim to survey the site to level 3; to record the site in a way that will enable an archaeologist who has not seen the site to comprehend its components, layout and sequences (Wessex Archaeology, 2006: 1). A geo-referenced site plan was produced by tracked diver survey, which also showed the vessel to be approximately 44 metres long. All visible archaeological features were located and recorded, providing a database of 94 features many of which were iron reinforcements (Wessex Archaeology, 2006: 3). 

A further task, after consultation with the licensee, was to recover sheathing and timber samples for analysis. Two small trenches were therefore excavated, revealing a further amount of sheathing than originally exposed and from which three samples were recovered. These samples were examined for any identifying marks but none were observed, the School of Earth, Ocean and Planetary Sciences at Cardiff University then carried out chemical composition analysis (Wessex Archaeology, 2006: 13). The analysis of the three individual samples was unable to provide conclusive results as to the alloy of metal used for the sheathing. They show that the sheathing was an alloy of copper and zinc and although the results for the three samples varied the majority structure was 61.44 – 62.83% copper and 36.96-37.17% zinc (Wessex Archaeology, 2006: 18).

The two trenches were excavated to a depth suitable for the recovery of wood samples for analysis. Several rectangular wooden frames were revealed along with both outer and ceiling planking. Several of the large frame timbers could be readily identified as oak whilst other timbers could only be identified by sight as a type of soft wood. A total of five different samples were recovered for analysis, which was carried out by Nigel Nayling at the University of Wales, Lampeter (Wessex Archaeology, 2006: 16). 

	Sample
	Description
	Species Identification

	01
	Trench 1, outer hull plank
	Elm Ulmus sp.

	02
	Trench 1, framing timber
	Larch, Larix sp

	03
	Trench 1, ceiling plank
	Elm, Ulmus sp

	04
	Trench 2, Scarfed outer hull plank?
	Pine, Pinus sp

	05
	Trench 2, displaced timber with square hole
	Elm, Ulmus sp


Table 4.1: Description of sample location and species identification for five timber samples taken from the Diamond site (Nayling 2005)

Three areas of ballast were observed on the site, due to constraints of time, it was only possible for one of these mounds was surveyed. A sample of the ballast was analysed and found to be dolerite. This result was of limited significance as dolerite was regularly used as a ballast material and is found in many locations across the world. A petrographic sample has been taken and this should allow for geological analysis which may provide further clues as to the origin of the ballast. This work has not however been carried out to date due to problems of funding (Wessex Archaeology, 2006: 13).

Prior to designation Mr Iles recovered a cuprous pin bearing a Muntz Metal patent stamp and a small sample of cotton, which has been proposed as cargo of the vessel (Wessex Archaeology, 2006: 21). 

At the end of the fieldwork season of 2004 a site plan was produced showing the different features marked with coloured points according to the material of their construction, a sketch plan detailing the layout of the site was also produced by Mr Iles prior to designation. Sections were also produced of the excavated trenches; however no detailed, scaled drawings were produced of any of the individual features. Plans of the site can be seen below in figures 4.1 and 4.2.
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Figure 4.1: Sketch plan of the site produced by Mr Iles
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Figure 4.2: Wessex Archaeology site plan showing the positions of different features

                                Positioned using an acoustic positioning system and tracked diver survey

                                (Wessex Archaeology, 2006)

Conclusions At the end of 2004

By the end of the 2004 season the site appeared to be providing more and more evidence that it was in fact not the Diamond but another 19th century merchant vessel. The evidence for this conclusion can be divided into several different categories and is outlined below.

All of the surveys conducted, although not agreeing with one another, demonstrated that the site was considerably longer than the known length of the Diamond, with the most accurate, likely to be the diver tracked survey conducted by Wessex Archaeology, showing the site to be approximately 8 metres longer than the Diamond.

There were a large number of iron reinforcements documented on the site, however the survey carried out by Lloyds Register in 1824 does not record the Diamond as having been built with any iron knees or other reinforcements (Lloyds Register, 1824). It is also the case that this amount of iron was not a characteristic common in any American built merchant sailing ships of the early 19th century where a much greater supply of wood combined with a high level of taxation on iron meant that its inclusion in wooden ships was neither required or cost effective during the early years of the 19th century (MacGregor, 1993: 21). Work carried out by Mr Cundy also demonstrates that at no point was the Diamond in dock long enough for this significant amount of iron to have been added to her structure (ACHWS, 2005). 

Analysis of the sheathing also serves to throw doubt upon the identification, showing it to be a copper alloy. It was suggested prior to analysis that this was most likely to 

be Muntz Metal, due to the pin recovered by Mr Iles (I. Cundy, personal communication). Muntz metal was patented in 1832; 7 years after the sinking of the Diamond, its presence on site would therefore prove she could not possibly be the Diamond. At first glance the values returned from the analysis of the sheathing seem to discredit this theory as Muntz metal is most commonly quoted as 60 % copper and 40% zinc. However the patent for the metal states 

‘Any proportions between 50 % of copper to 50 % of zinc, and 63 % of copper to 37% of zinc… but I prefer the alloy to consist of about sixty per cent. of copper to forty per cent. of zinc’ (Muntz, 1832: GB 6325). 

The sheathing therefore could be Muntz metal but with the absence of a patent stamp the results are inconclusive. Other possibilities are that the sheathing could be alpha brass which has a zinc content of 30-38 percent or Forbes’ ‘mixt metal’ which contained up to 37.5 percent zinc (Goodwin, 1987: 62; McCarthy, 1996: 202). Despite the inconclusiveness of these results they still serve to throw considerable doubt on the identification, not only due to the date but also as Lloyd’s Register records the Diamond as having been sheathed in copper rather than an alloy in the year before she sank (Lloyd’s Register, 1824). 

The Diamond is recorded as having been built of white oak and locust, yet of the five samples sent from the site for analysis none were of locust. This could be interpreted as only a small number of samples were taken from a limited location and it is therefore possible that the sampling procedure simply missed the section of the ship built of locust, or that locust was only used in the upper decks of the ship and has since deteriorated. It could also mean that there is no locust on site, again providing evidence that the site is not the Diamond. This is further supported as there is no record of larch, elm or pine being used in her construction, all of which were recovered from the site. Elm, oak and pine are native to both the Americas and Britain whilst larch is native to the Americas but has been extensively planted in Britain since the eighteenth century (Lloyds Register, 1824; Brown 1928). This evidence alone cannot therefore be used to establish the country of origin for the vessel. But the types of timber can also be used to support the hypothesis that the site is not that of the Diamond.

The ballast sample also provided inconclusive evidence, and although petrographic analysis may provide more detail in the future, at this time the results have little bearing on the discussion as to the identity of the site as the Diamond.

As a result of this work, it was felt at the end of the 2004 season that the site was highly unlikely to be that of the Diamond and work was therefore begun in order to prove this conclusively and to then try and establish the identity of this now mystery wreck. 

Chapter 5. Identification of the Wreck

As discussed in chapter two, it is necessary to examine documentary sources on the history of wrecks in the region, in order to determine likely candidates for the vessel in question. This work can then be combined with both the existing archaeological evidence and further more detailed investigation. The survey work carried out both by the licensee and Wessex Archaeology had established certain parameters from which this work could begin. Given the amount of iron features on the site and the probability that Muntz metal was present, the vessel was likely to represent a sailing ship from the mid 19th century, no longer than 44 metres in length of 500 – 800 tons (Wessex Archaeology, 2006: i). With these facts in mind, the following chapter will outline the work that has been conducted towards this goal and the possibilities that remain on site for further investigation and how these can lead towards a possible identification of the site.

History of wrecks in Cardigan Bay
Due to its location Cardigan Bay was tied to Liverpool for better or worse and during the 19th century this stretch of coast earned notoriety as a hazardous foreign land which had to be navigated between Merseyside and America (Wynne Jones, 2001: 11). Before the 19th century the North of Cardigan Bay and the area surrounding the Sarn Badrig reef became the final resting place for many vessels, largely due to an error on the Hydrographic chart which omitted the reef, giving a depth of 10 and 17 fathoms in the middle, when in fact the reef at times will become dry. The charts were however revised in 1801 to correctly display the hazards of the Bay. Despite the advantages this knowledge provided, should a sailing ship be blown into the bay, it would often result in casualties (Wynne Jones, 2001: 19). Even with the improved situation the 19th century still saw many wrecks in the bay and all too often the casualties were those plying the cotton trade out of Liverpool (Wynne Jones, 2001: 27). Below is a map showing the wrecks along north of Cardigan Bay (figure 5.1), however documentary research into the wrecks of the 19th century has estimated that this displays only around 40 percent of the total number of wrecks in the bay (I. Cundy, personal communication).
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Figure 5.1: Location of wrecks in the north of Cardigan Bay (I. Wynne Jones, 2001: 20)

The situation for ships in Cardigan Bay did begin to slowly improve and due to several wrecking events during the 1820s, including that of the Diamond, the Reverend Frederick Ricketts was persuaded to donate Barmouth its first lifeboat in 1828 (Lloyd, 1993: 38). Further improvements for the hazardous journey had to wait another 30 years, as it was not until 1860 that the Cardigan Bay lightship was introduced to mark the southern end of the reef, which had previously been marked 

with an unlit buoy. The lightship remained until 1910 when it was replaced with a lighted buoy (Wynne Jones, 2001: 29).

Once the probability that the site was unlikely to be the Diamond had been established, the next step was to return to the documentary sources in order to determine any other possibilities for the identity of the vessel. As discussed above the history of the area meant that this would be a lengthy task as this was a notorious stretch of coast that has claimed many ships. 

The first stage was to simply compile a database of every wreck known in the vicinity from the 19th century and early 20th century. Sources for this work included The Shipwreck Index of the British Isles, (Larn and Larn 1997), Lloyds List, Lloyds Register, Wherever Freights May Offer (Lloyd, 1993) and Shipwrecks of North Wales, (Wynne Jones, 2001). Together these sources produced a list of approximately 500 vessels wrecked in the area surrounding Sarn Badrig reef. Although many of these vessels could be easily rejected due to their size, method of operation, a list of over 150 vessels still remained in contention for the site.  It must also be considered that there is a possibility that the wrecking event went unrecorded; if this were the case then there would be little hope of identifying this ship, with the exception of the discovery of an artefact such as a bell bearing her name. Given the time period, the proximity of a local lifeboat service, and the possible loss of a substantial cargo, this is an improbable situation. 

The list that remains is therefore long and possibly not exhaustive; it could take several years of research to build a biography of over a hundred vessels, which may 

then provide some details as to the identification of the site. Without further limitations on the possibility of the date, origin and cargo of the vessel the task becomes almost impossible for the avocational divers involved in the project. The next step is therefore to return to the site and attempt to identify several limiting factors that will enable the database of wreck to be contracted, to a point where a little more detailed archival research will provide an answer for the identity of the ship. 

Archaeological Research
The site offers several features that, with further analysis may provide clues which can be taken back to the documentary sources and provide information on the date and the region where the vessel was built, which when referenced to the database may give us the identity of the site.

Timbers

The first of these features are the timber frames of the vessel. During the excavations in 2004 Nigel Nayling was able to identify several of the oak frames as offering significant opportunities for dendrochronological dating (Wessex Archaeology, 2006: 22). In order for a timber sample to be able to produce a date using dendrochronology a large enough portion of the ring pattern must be extracted, usually 50 rings is considered the minimum (N. Nayling, personal communication). The most obvious way to achieve this is through a complete cross section of the timber, although in reality this is rarely possible, particularly in the archaeological context where the aim is to be as non- destructive as possible. In these situations there are several methods 

that can be used to achieve a suitable sample, including coring, X-ray analysis and ultrasonic probes (Baillie, 1995, 18). Another problem occurs as in archaeological situations the sapwood of the tree will often not survive which will mean that a definitive date cannot be achieved from the sample (Baille, 1995: 23). These difficulties are further exacerbated when the archaeological sample is underwater as samples can be harder to reach and extract. Any timbers which have been exposed on the sea bed are also likely to have suffered from the effects of marine boring organisms such as Gribble or the Teredo worm. These organisms will have left holes in the sample, disrupting the sequence of rings (N. Nayling, personal communication). It may also be possible for a suitable sample to provide information on the origin of the timber through comparison for known tree ring sequences from different regions. This can be particularly useful in maritime archaeology as many of the species used in ship building are native to several areas. The knowledge that a sample is oak, for example, can provide no further information on whether the vessel was likely to have been built in the United Kingdom or in America. This information may therefore be of use when attempting to identify a particular vessel (N. Nayling, personal communication).

A partial excavation licence was issued for 2006 in order to re-excavate trench 1 and recover 6 samples for dendrochronology. It is hoped that the analysis of these samples will provide conclusive terminus post quem for the construction of the vessel. This will provide a better starting platform for eliminating vessels as during this period wood was becoming scarce and it is unlikely that timber would have been stored in shipyards for long periods before being used. It may also be possible to identify the 

origin of the timbers, as either British or American oak. These results should then enable the database to be further contracted. 

Fastenings and Sheathing

The methods and materials used for fastenings and for sheathing wooden vessels also went through several developments during the 19th century. One of the most significant of these, when attempting to date a vessel, is the introduction of Muntz metal. There are many cuprous fastenings remaining on site, similar in size and proportion to the pin recovered by Mr Iles prior to designation (Wessex Archaeology, 2006: 12). Since the exact location of this pin was not recorded before its recovery, its connection to the site is not certain and there remains a possibility that the pin may be an intrusion onto the site from a later shipwreck. It is this uncertainty that is being used to support the claim that this site may still be that of the Diamond (I. Cundy, personal communication). It is therefore possible that these pins, if cleaned may reveal further patent marks, although this in  itself would not provide an identification of the site, it would determine that the ship could not have been built prior to 1832 and categorically cannot be the Diamond, known to have sunk in 1825. It would eliminate all other vessels which sank prior to 1832 from the database of wrecks in Cardigan Bay as candidates for the site.

Some analysis of the sheathing has already taken place and the results have been discussed above, further analysis may provide more conclusive results or reveal patent marks in another section of the vessel. However at this time the licence does not permit the further recovery of sheathing samples and the funding is not available for 

their analysis, nor does the licence permit excavation to a depth whereby it would be possible to examine the sheathing in situ. 

Ironwork

There is a large amount of ironwork on the site, yet other than a catalogue of the features produced by Wessex Archaeology, no work has been carried out on them to date. 

The use of iron in shipbuilding was first introduced as early as the 17th century, its use remained limited and it was not until Gabriel Snodgrass began to replace the wooden knees of the East India ships with ones made of iron that the use of iron in British shipbuilding began to catch on. It could be seen that iron offered a superior strength and compactness over timber with the comparative strength of oak to iron being 1:6. With this knowledge and the fact that timber supplies within the United Kingdom were becoming more scarce, it was not long before the use of iron began to spread. By 1810 the ships of the English East India Company had iron knees, stanchions, breast hooks and crutches (Hedderwick, 1830: 64; Stammers, 2001).  Once iron technology had been accepted by the conservative British shipbuilders it rapidly developed and many different designs for iron knees were adopted. The identification of different types of iron knees or other iron features may give an indication of the date of the vessel and the type of construction. The presence of Fell’s Patent Knees in particular give a terminus post quem date for the ship of 1839, as well as indicating a connection with the shipbuilding industries of the North West of England (Stammers, 2001). The use of iron and the type of construction can also be used to demonstrate the 

differences between merchant and naval vessels as different construction was necessary due to the different purposes of the vessels (Hedderwick, 1830: 65). The amount of iron used in ship construction continued to develop throughout the 19th century and by the middle of the century composite vessels were introduced. The history of these vessels is however short lived as, by the 1860s and 70s, although some vessels were still built of wood, iron began to supersede wood as the primary construction material for ships (Ville, 1993: 53). 

It is possible that an examination of the many iron features on the site may result in them being identified as a particular type of knee or feature which may reveal information about the construction and also the date of the vessel as the 19th century was a period of rapidly developing technology.  There are also several pieces of ironwork on the site whose use is not known, such as a ‘z’ shaped piece. The identification of the use of such artefacts may also help increase our knowledge and understanding of 19th century shipbuilding. 

Unusual features

Unusual features on a site may be indicative of a particular vessel, as they may be mentioned in documents concerning the building or the purpose of the ship. As the 19th century progressed and ships plans became more common, it therefore becomes more likely that such features would have been documented in the plans at the time of construction. The site under examination in this case features two large iron tanks. It is hoped that these tanks may provide clues to the identity of the vessel. There are three possibilities for the use of such tanks on a merchant vessel.

Firstly they could have been used as ballast water tanks, secondly as storage for cargo and finally they could have been used to store fresh water for the crew and passengers during the voyage.

Tanks containing salt water to be used as ballast were introduced in the early 19th century as a means to avoid the expense and delay that was associated with ballasting a vessel. A collier for example could leave with tanks filled with water in order to provide ballast for the outward journey and on arrival at port the water could be easily discharged and the tanks filled with coals for the return journey. This would often save enough time to enable a collier to perform at least one extra journey per year (Trevithick, 1872: 291). This explanation for the use of iron tanks is considered highly unlikely for those on the Diamond site since, as mentioned earlier three separate ballast mounds have been located on the site. It is improbable that ship would have carried stone ballast if trying to reduce the time and expense through the use of ballast tanks. It is also likely that if the tanks were to be used for ballast the ship would have required more than two (Trevithick, 1872: 292)

Iron tanks could also have been used for the storage of cargo onboard a ship, where they provided advantages of space over casks which could often be translated directly into the possibilities of higher profits. This is particularly true in the case of liquid cargo such as oil. For example a whaling vessel, of 208 tons admeasurement, when returning fully laden carried only 140 tons of oil due to the space and weight of wooden casks. Should these be replaced with iron tanks, the amount of oil she would have been capable of returning was greatly increased (Trevithick, 1872: 288). There is very little evidence for the type and quantity of cargo which would have been on 

board the vessel under examination, with the only evidence being a small sample of cotton. There are also only the remains of two tanks on the site, in cases such as the whaling vessel mentioned above a ground tier of tanks was fitted, meaning that if cargo storage was their purpose it is likely that there would, once again, have been more than two tanks on the site (Trevithick, 1872: 288). This explanation is therefore still possible but would not perhaps have been likely given the number of tanks and a possible cargo of cotton.

The final use documented for iron tanks on merchant vessels is for the carrying of fresh water for the crew and passengers. The introduction of iron tanks for the carrying of fresh water on ships is poorly documented and the majority of books on the subject of sailing ship development from the beginning of the 19th century do not touch upon it in any detail, especially in reference to merchant vessels (MacGregor, 1984; Goodwin, 1987). The first iron water tanks were installed in the late 18th century when Samuel Bentham had them installed on his sloops the Dart and Arrow in 1796 (Gardiner, 2000: 104). However it was not until twelve years later that the benefits of storing water in iron tanks began to be recognised. In 1808 Richard Trevithick and Robert Dickinson took out a patent for the ‘Stowing Cargoes of Ships’, detailing the use of iron tanks for the storage of cargo and water, coming about after the discovery of water sitting in an old boiler which had remained ‘clear, without unpleasant taste or smell’ (Trevithick, 1872: 287; Trevithick and Dickinson, 1808: GB 3172).  The fact that iron water tanks would keep water fresh and drinkable for a much longer period was a significant discovery. Water was considered one of the most important supplies carried on board a ship, however due to the weight and space requirements for wooden casks, a ship would generally carry enough water for only 

half the period of time for which they carried food and other stores (Lavery, 1987: 210). The ability to carry a larger supply of fresh water from home, not only eliminated time spent in restocking the supplies but also helped to combat some of the disease and sickness found on board ships during the 19th century, increasing the quality of life for those on board and also the productivity of the vessel (Wadsworth, 1917: 58). In spite of the advantages of Trevithick’s design, progress was slow as fears were spread that tanked water was bad for the health and that sailors would be poisoned by it (Gardiner, 2000: 104). Despite these set backs trials continued and on 10th August 1809 the Manilla is recorded as ‘to be fitted with iron tanks on Mr Tevithick’s plans’ (National Archives ADM 106/2093). Although the Navy was taking on board the uses of iron water tanks in the early 19th century the situation in merchant vessels is much less clear. There is very little evidence for the introduction of tanks for the carriage of fresh water either in the form of documentation or archaeological evidence for the early part of the 19th century. However it is likely that they began to become more common place in the 1830s (M. Stammers, personal communication). One of the only contemporary descriptions for the use of fresh water iron water tanks was given by R. W. Stevens, whose first edition of ‘On the Stowage of Ships and their Cargoes’ was published in 1858 and did not change greatly in the seven editions published in the proceeding years. He described iron water tanks which were mostly 4 feet cube and held 400 gallons. The tanks weighed one and a half to two pounds per gallon, according to their shape and occupy, pro rata, about half the space of casks. Ships would contain fixed tanks for the use of the crew, located on the keelson, usually near the pump well or chain locker. Water for passengers would be stored in moveable tanks (Stevens, 1858; Stevens, 1894: 785). It is in the ten years prior to this publication that evidence for iron water tanks in merchant vessels can 

begin to be found in the archaeological record. In 1849 an iron water tank can be seen on the plans of the Jhelum, a Liverpool built merchant vessel (Stammers and Kearon, 1992) and during the 1850s several clipper ships were recorded as having water tanks, including the Champion of the Seas and the Lightning (www.bruzelius.info/Nautica/ News/BDA/BDA(1854-05-20).html). Tanks which were used for the storage of fresh water are generally treated on the interior. It was common for these tanks to be scraped, cleaned and white-washed before repeated use. There was also a tendency to lay or cement mortar over the floors to a thickness which would be sufficient to cover all the plates and rivets creating a smooth surface to allow for easy cleaning (Stevens, 1894: 786; Wadsworth, 1917: 23). Despite their obvious advantages water tanks did not become universal in merchant ships and even in the late 19th and early 20th century some wooden casks can still be seen in use for the storage of water (Wadsworth, 1917: 58).

With the previous possibilities for the use of the iron tanks appearing unlikely, the use for the storage of fresh water seems a viable theory. In order for this to be confirmed more detailed survey work needs to be undertaken in order to establish the type of construction and if it is possible to determine if any treatment has been applied to the interior of the tanks. There have also been examples of water tanks displaying the name of the cast maker (Barker, 1991), this type of information may provide further clues on the place of construction for the vessel and the date, should dendrochronology provide inconclusive results. Given the limited information available on water tanks during the 19th century it is also hoped that the detailed analysis of these features will help to close a gap in our knowledge of merchant sailing history. 

Cargo

No cargo has been found other than a small sample of cotton recovered by Mr Iles, as mentioned previously. It is suggested that this could be used as dating evidence, if sufficient funds were available and other dating methods proved to be inconclusive (Wessex Archaeology, 2006: 22). Given the stretch of coast and its ties with Liverpool, which was well known for the cotton trade it is unlikely that this fact will help in the final stages of identification as there would have been many cotton ships wrecked along this coast (Wynne Jones, 2001: 27). However it may eliminate some vessels from the database and it also provides valuable information as to the purpose of this vessel during her lifetime and her place within the trade and commerce of the United Kingdom. It is doubtful that further work will be carried out on this aspect of the site during 2006 as the limited scope of the excavation licence means that further evidence of cargo is unlikely to be recovered at this time.  A cargo of cotton also lends support to the theory of the tanks being used for fresh water storage, wooden casks were notoriously leaky and with a cargo of cotton it was of paramount importance that the cargo was kept dry. If the cotton was wet or had any contact with oil or tar it was highly prone to spontaneous combustion. Stevens quotes several cases of ship owners being held liable for the loss of cargoes in such a fashion (Stevens, 1894: 159). It is therefore likely that a with such a cargo all attempts would have been made to keep the cotton dry so that it would not spoil, if they had been available, the use of iron water tanks seems therefore like a logical progression in the trade. 

Personal artefacts

No personal artefacts have been observed on the site, it is believed that excavation may reveal artefacts from the ship, its passengers, crew and cargo, however due to the designated status of the site, it is not possible at this time to conduct an excavation into the site without putting an excellent case forward to CADW. It is possible that, with conformation of the site as not being the remains of the Diamond, it may become de-designated in the future. At such a time excavation may be possible and questions such as these may be answered (I. Cundy, Personal communication).

Problems Encountered

As mentioned previously, when a site is quickly identified before the evidence supporting the identification has been examined, ruling theory may apply. Despite this possibility the work that has been carried out to date appears to have been logical and evidence has been examined in its own right rather than to fit the existing theory. Mr Bowyer, a licence holder for the site still believes that it is that of the Diamond in spite of the evidence thus far presented, and he may be examining evidence to fit this theory. This cannot be verified as no personal communication with Mr Bowyer was possible.

Some of the principal problems encountered on the site have arisen from the designation. The designation of a site is aimed at protecting the vessel as it becomes a criminal offence to damage or remove any part of the site, to deposit anything on the site and to dive on the site without a licence, or permission from the licensee (www.english-heritage.org.uk). However, protected status can also constrict the amount of work that it is possible to undertake on the site. The site known as the Diamond has demonstrated excellent preservation of timber and it is highly likely that more will be preserved beneath the seabed. Excavation of the site therefore may reveal the keel, stem post and stern post, all of which may provide further insight into her construction and as such the identity of the vessel. In spite of this an excavation licence is difficult to obtain even for a specific task such as the recovery of timber and a full excavation licence is unlikely to be granted whilst the wreck remains protected (I. Cundy, personal communication).

As with many archaeological projects there has been a problem with funding. As a protected wreck funding for work carried out should come from CADW, however with tight budgets archaeology is often overlooked. As a result of this, in 2005, funds were not received for the recovery and analysis of the timber samples and as it was felt that this was next step that needed to be taken towards the identification of the ship, no fieldwork was undertaken. A lack of funding also has also limited the other features which may assist in the identification, including further analysis of the sheathing and the ballast (I. Cundy, personal communication). 

Chapter 6. The 2006 Fieldwork Season

As detailed above the work conducted had, by the end of 2004, left the identity of the site in question. The next step therefore, in narrowing down these possibilities, is to return to the site and conduct further, more detailed research into some of the features outlined above, which may help to establish the identity of the site. Due to difficulties with funding no research was conducted on the site during 2005, however in early 2006 the funding for dendrochronology work was agreed and a partial excavation licence granted. The following pages will therefore detail the fieldwork which was carried out over the 2006 season and the difficulties associated with it. 

As with many sites located in British waters, one of the largest constraints on the diving time was the weather. The location of the site means that diving is not possible when winds are stronger than a force four to five. The site is also located in a region where extended periods of rain and bad weather result in run-off from the surrounding area into the bay, this deteriorates the conditions on the site and reduces visibility to practically zero. These conditions are not conducive to productive archaeological survey and a decision was taken that diving would not be attempted until a period of several consecutive days of good weather was forecast. The location of the site and the availability of locations from which it is possible to launch a boat also meant that in order to achieve enough time on site to carry out two or more dives a day it was necessary to dive on the low spring tides (I. Cundy, personal communication).

With these constraints it was not possible to begin any fieldwork on the site until the summer of 2006. Fieldwork was undertaken during a period of outstanding weather in 

excellent diving conditions for British waters. The dive team consisted of just four members, Ian Cundy, the site licensee, William Turner, Nigel Nayling and myself. The weather and water conditions at the time meant that there was approximately 15 meters of visibility every day with only slight current and wind. Such conditions meant that orientation around the site could be readily established and that the site could be appreciated in greater detail as it was possible to see many of the features from a distance, giving an appreciation of the site as a whole rather than disconnected fragments. This showed the true extent of the amount of iron features on the site, which had not previously been appreciated even by those who had been diving the site for several years (I. Cundy, personal communication).

The primary aim of this field season was to recover samples for dendrochronology, as it was felt that establishing a date for the site was the next step in conclusively proving that she was not the Diamond and in attempting to establish her identity. 

The first dives of the season were therefore spent undertaking the re-excavation of the trench 1 area, previously excavated by Wessex Archaeology in 2004. The excavation licence had been granted for the recovery of six oak framing timbers which would then undergo further analysis by Nigel Nayling. 

The work was undertaken in buddy pairs and due to constraints of both the working boat and funding, all excavation and sample recovery was undertaken manually. In order to expose enough suitable timbers for dating it was necessary to excavate a trench slightly larger than that of 2004, and trench 1 was extended to the south east. In 

total seven oak framing timbers were uncovered along with timber of a soft wood between, inner and outer planking and sheathing. 
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Figure 6.1. Drawing of Trench 1 detailing the six timbers from which samples were taken, along with the unsuitable timber and the other features exposed by the excavation (W. Turner. 2006. Copyright MADU)

As discussed previously the recovery of samples for dendrochronology can be difficult. In this case samples were taken by hand, sawing a wedge from each of the timbers as it was felt that this was the most practical method for the job, despite its destructive nature towards the timber frames (N. Nayling, personal communication). 
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Figure 6.2: Timber frame from trench 1 showing wedge shaped section removed for dendrochronology (Copyright MADU)

A secondary aim of the fieldwork was to investigate some of the upstanding cuprous pins. Two pins were examined, WA 56 and WA 57, they were cleaned of marine organisms in order to examine the area exposed above the seabed for patent marks. 

The next stage of the fieldwork was to continue to investigate the other features on the site which may provide clues for the identification. Unfortunately the amount of information that could be obtained from both the iron reinforcements and the iron tanks was limited. 

Plans were made for a detailed examination of both the interior and the exterior of the two iron tanks, however due to several problems combined this was not possible during the 2006 season. As such only passing observations some rough measurements have been made on the tanks. This has however enabled some interpretations to be made and these will be discussed in the following chapter. 

Chapter 7. Results of the 2006 Fieldwork

As described above due to limitations of time, added to difficulties due to bad weather and contaminated air only three features of the site were examined in further detail in the hopes of obtaining details to aid with the identification of the vessel.

The first features examined were the timber frames. Seven oak timbers were exposed in trench 1, although some degradation had occurred the timbers were all of a similar size, measuring approximately 22cm by 38cm. No sapwood was observed on any of the frames meaning that the trees used in the construction of the ship must have been very large possibly giving some indication of importance given to the construction of this vessel during a period when timber supplies were becoming scarce. Of the seven timbers exposed in trench 1 six were thought to provide a surface suitable for dendrochronological dating and samples were recovered. In the majority of the cases the samples had to be recovered in several pieces which could later be combined in order to provide the required number of rings for dating. The samples were given the reference code NTD 2006 and numbered as DEND 01 – 06; they were then photographed before being taken for analysis at the University of Wales, Lampeter. The six samples can be seen below in figure 7.1.

Although dendrochronological work is often viewed somewhat sceptically as to the reliability of the data produced, it has been viewed by those working on the Diamond as a critical factor in determining the identity of the site. A date will allow the database of wrecks to be further minimised as would an origin for the timbers. A date for the site may also serve to end the debate over the possibility of the site being that 

of the Diamond. At the present time some preliminary results have been obtained from the timber samples. Most of the samples cross-matched against one another forming a mean which appears to date against the oak sequences from around the Great Lakes, the last surviving ring date is from 1828. This demonstrates a probable North American origin for the timber and a construction date of after 1840. This is however still awaiting confirmation from dendrochronologists in North America, in regard to the sapwood estimates for the timbers (N. Nayling, personal communication).  
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Figure 7.1: Dendrochronology samples taken from trench 1 on the Diamond site during June 2006 (I. Cundy, copyright MADU)

The second feature to be examined was the cuprous pins, which can be observed across the site. As mentioned in chapter 4, Mr Iles recovered a metal pin from the site prior to its designation in 2002. It was hoped that the cleaning of several of the pins on site would reveal an in situ patent mark. It appeared from the pin recovered that a patent stamp would be likely to be found in the central area of the pin. Two of the upstanding pins were cleaned but no further patent marks were observed. 

This can be interpreted in several ways, the first of which is that no patent marks were discovered because there are none present. The second is that the area above the seabed was simply not the area bearing the patent stamp. The pins cleaned stood to the south west of trench 1, and are tagged as WA 56 and WA 57 standing to heights of 0.5 metres and 0.493 metres respectively.  Given the position of the pins on the site it is probable that they would have been used to attach upper timber to planking, which has at some date collapsed outwards from the wreck, both pins are therefore securely positioned in the seabed with the possibility of further timbers below. This fact also makes it likely that there remains a portion of the pin to be investigated. This cannot take place without further excavation of the site, which is unfortunately outside of the remit of the current licence. It can be seen from figure 7.2, that the patent marks are not obvious and consequently it is possible that they were missed underwater, this is considered unlikely as conditions and visibility on the day of diving were excellent and a thorough examination was undertaken.
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Figure 7.2. Cuprous pin bearing a Muntz metal patent stamp (Copyright MADU)

One of the more unusual features of the site is two iron tanks. It was hoped that a detailed survey of these tanks could be undertaken and as such their use and details of their construction could be ascertained. This was not possible and at present only the following limited information has been gained regarding these tanks from observations during the 2006 field season and through some basic measurements collected previously by Wessex Archaeology. The two tanks have been identified with the feature numbers WA 27 and WA 46 from the survey conducted by Wessex Archaeology and can be seen below in figure 7.3. WA 27 lies on the northern edge of the site, whilst WA 46 is close to the southern edge. Both tanks are rectangular in shape with significant holes eroded in the sides, along with one open side. Both tanks are internally braced by iron bars but no further observations on the interior of the tanks were possible. 

Figure 7.3a : Iron tank WA 46 (Wessex Archaeology, 2006)


Figure 7.3b: Iron tank WA 27   (Wessex  Archaeology, 2006)

The tanks are of a similar size and the following approximate measurements were taken by Wessex Archaeology during 2004. WA 27 measures 1.90 – 1.98 by 2.95 -3.00 metres at a height of 1.04 metres whilst WA 46 measures 1.90-2.00 by 2.75 – 2.87 metres with a height of 1.06 metres. These measurements cannot be taken as accurate dimensions due to corrosion of the sides combined with marine growth and the heights must be taken as the minimum possible as both tanks lie partially buried in the seabed (Wessex Archaeology, 2006: 10).  These dimensions give a minimum possible volume for the tanks as 5. 83 cubic metres for WA 27 and 5.54 cubic metres for WA 46, which corresponds to a volume of 1540 gallons and 1463 gallons respectively. During the 19th century the daily issue of water was usually as follows: crew 6 pints in cold weather, seven in hot and passengers one gallon (to include washing and cooking) (Stevens, 1894: 784). Without an identity it is not possible to 

know the numbers of men on board but if the average figures are taken for a cargo vessel of this tonnage during the 19th century this would mean around 18 seamen (Stevens, 1894: 166). These figures demonstrate that the minimum water that could be carried in these tanks would be enough for 190 days. Although some water would have been lost through leakage and evaporation, this amount of water would have been enough for the crew on the voyage to America (Macgregor, 1993: 39). 

Another feature observed only on WA 46 is a cut out in the north west upper side, see figure 7.4. An interesting parallel can be drawn here between this feature and a similar one observed on the Jhelum. The Jhelum was a Liverpool built merchant ship from the mid 19th century. During her survey in the 1980s the Jhelum was found to be carrying two iron water tanks, located amidships. These tanks were of a slightly larger capacity than those under observation but share many similar features. The most significant of these may be the fact that the starboard tank contained a cut-out section along its forward edge which was to enable the tank to fit under a beam. These tanks were also internally braced and had lead piping, some of which has also been observed on the Diamond site (Stammers and Kearon, 1992: 106).  


Figure 7.4: Cut- out section on the north west side of tank WA 46 (Wessex   Archaeology, 2006)

Chapter 8. Social Archaeology of this ship

The lack of a certain identity of the ship under examination means that a social history of the vessel and its place in society cannot be accurately determined. At the present time evidence is pointing towards this vessel as one of the many involved in the cotton trade, as this is the only evidence of cargo recovered on site. The location and time period for the vessel also serve to further support the theory of a ship plying its trade between Liverpool and America.

Liverpool first became involved in the cotton trade in the late 18th century and in 1784 the first cotton imported from America was unloaded in Liverpool (www.liverpoolmuseums.org.uk). From this time onwards cotton was to become one of the largest and most important trade items of the city. The prosperity of this trade was one that is unparalleled in the history of any branch of the world’s industry (Ellison, 1858: 147).  

During the 19th century raw cotton was being imported from Brazil, Egypt and India, however most came from four major Southern American Ports: Charleston, Savannah, New Orleans and Mobile. In 1807 approximately half of all cotton imports came from America and by 1850 of 1, 749 300 bales imported 1, 184 200 were from America (Ellison, 1858: Table B, section 1). The cotton imports were seasonal, dependent on the harvest of the plant; imports would therefore arrive from America between October and March each year. During the 1850s there were approximately 700 voyages per year between Liverpool and America involved in the cotton trade (www.liverpoolmuseums.org.uk).

Ships involved in this trade were not simply helping to establish the wealth of a city, for the cotton trade of Liverpool also developed Europe’s first ‘futures’ market. Merchants and brokers in Liverpool began to ‘forward’ sell their cotton shipments before they arrived. Many hoped to buy low and then be able to sell high, often affecting the true price of the cotton. The cotton traders of 19th century Liverpool established a set of rules by which the trade should be undertaken and in 1841 the Liverpool Cotton Brokers’ Association was formed. In 1882 this was expanded to include the merchants and spinners, thus becoming the Liverpool Cotton Association. Sixty Percent of the rules established by the association remain in use today for the trading of cotton and in 2004 the Liverpool Cotton Association became the International Cotton Association, with members in over 60 countries (www.liverpoolmuseums.org.uk).

The merchant vessel wrecked off the coast of North Wales therefore was likely to have been one of many vessels which were individually not particularly significant or important. This vessel did however form part of a much larger industry and organisation which helped to shape the fortunes of a city, affecting the economy of the United Kingdom during the 19th century and having far reaching effects that can still be seen in the industry today. The remains of this vessel may therefore have an importance due to the trade it was associated with. 

Chapter 9. Discussion

Conclusions at the end of 2006 

The time needed to achieve results from the timer samples and the problems with the weather on the site has meant that few concrete conclusions have been possible during the 2006 season; nevertheless the site has produced some interesting results, which have allowed the database of wrecks to be contracted further. The background research into some of the features on the site has also demonstrated their potential to improve our knowledge and understanding of 19th century merchant sailing ships.

The most promising results which may lead to the identification of the site have come from the dendrochronological work carried out on the six recovered timber samples. The preliminary results show a probable North American origin for the timbers used in the construction. This can have several implications regarding the vessel under investigation. This first is that she is in fact a North American ship. By 1846, 20 per cent of British Merchant ships were built in North America, these vessels were, however, considered inferior to the British built vessels as they were constructed of softwoods (Sager, 1990: 33). Some of the timber samples recovered in 2004 showed the use of softwoods in the construction of the vessel but she is still predominately built of oak. The amount of iron in her construction also goes against this argument, since as discussed earlier the inclusion of iron was not common in wooden sailing ships from the Americas. The second possible explanation for the origin of the timber is that she was built in the United Kingdom from timbers which had been shipped from Canada. During the 19th century shipyards in the Canadian Maritime Provinces 

exported large amounts of wooden tonnage to the United Kingdom and one of the major centres for the imported Canadian timber was Liverpool (MacGregor, 1993: 22; Wynne Jones, 2001: 31). This explanation for the origin of the timber also lends support to the other circumstantial evidence suggesting that this was a ship plying trade out of Liverpool, and as such was likely to have been built there. If this is the case it may also assist further in the identification as it is known that the shipyards of Liverpool suffered from a lack of space during the 19th century. Although it was common for shipyards to hold a supply of timber for any orders which may be obtained, those in Liverpool would have had little space for these imported timbers and it therefore becomes more likely that the date of construction for the vessel will be close to the date produced by the dendrochronology results (MacGregor, 1993: 26; Stammers and Kearon, 1992: 9). Liverpool was also known as ‘the greatest shipping port for iron in the world’; a Liverpool origin for the construction could therefore also help to explain the amount of iron on the ship (Poole, 1854: 47). 

A preliminary date of 1840 for the site means that it has now conclusively been proved to not be the Diamond. This evidence may give a suitable argument for the de-designation of the site and further freedom to investigate more thoroughly in the future. The date also eliminates a further 76 vessels from the database of wrecks for the area, when this is combined with the vessels which could be eliminated due to their size, the knowledge that the vessel was refloated, or that the location means they are not a possible candidate it means there are approximately 100 candidates for the wreck in question. However if the circumstances outlined above are considered the list begins to resemble a possibility from which an identity may be found. 

The presence of Muntz metal on the site remains inconclusive. Work currently being undertaken is now suggesting that the sheathing of vessels in Muntz metal did not come into extensive use until the 1850s and possible not before the 1870s (N. Nayling, personal communication). If a patent mark can therefore be established this could possibly provide an even later date for the site.

Although detailed examination did not take place, the analysis of the iron tanks supports the circumstantial evidence of their use as fresh water tanks. The Jhelum has provided an interesting parallel as one of only a few archaeological examples of such features. If the tanks on site can be confirmed as such it would provide further evidence to support this and help in our knowledge of this technology. If the interpretation of the cut- out section of the starboard tank of the Jhelum is also applied then the tanks can also assist in the knowledge and interpretation of the construction of the ship, giving the height of a beam and allowing the original position of the tanks to be estimated. The date of 1840 also supports this interpretation, placing the vessel in a similar time frame to the Jhelum, during the period when such features were becoming more common. 

The Dendrochronology work has made it possible for some progress to be made, yet there still remains a great deal of possibilities for the wreck site, it may therefore be the case that an identification will never be achieved. Despite this fact work on the site should still continue as it may be that it can make important contributions to our knowledge of 19th century merchant vessels through the study of some of the more unusual features on the site.

Difficulties Faced by the Diamond Project

The largest obstacle facing the project during 2006 was constraints on the dive time. Although the early summer months provided some periods of good weather, there were large periods when diving was not possible. Unfortunately there is very little that can be done in order to avoid this problem during future seasons work.

The remoteness of the location of the wreck also meant that the project encountered some delays, a journey for one days diving was not possible. There are also no commercial dive operators in the locale, therefore air fill can be difficult to obtain. During the final day of diving air fills were obtained, unfortunately the air was contaminated and it was not possible to undertake the planned dives, during which a more thorough examination of the iron tanks would have been begun to be undertaken. 

As mentioned previously, the fact the site is protected has continued to present difficulties to the work carried out on site. At the current time permission must be sought for all work carried out on site and there is always a threat of prosecution that remains in the back of the mind. During the 2006 season, the protected status of the wreck has meant delays in the processing of the denrochronology results as it is felt that in order to achieve accurate results it will be necessary to sacrifice the timber samples. Before this can be undertaken, a request must be made to CADW and permission granted, this of course takes time to process, delaying the results (N. Nayling, personal communication). It must, however, be noted that, it is due to the protected status of the site that CADW provided the funding for the dendrochronology 

work, without this the funds would have had to have been found by MADU and it may not have been possible to perform the work. As the site has now conclusively proved that it is in fact not the Diamond, it no longer meets all of the requirements for designation. It is therefore hoped that de-designation may occur, which would allow the site to be more fully investigated (I. Cundy, personal communication). 

There are several other characteristics of the project which have arisen from the fact that the work is being carried out by avocational divers. For the most part this has been seen as an advantage to the project rather than a hindrance. Work that is carried out by professionals is expected to be of the highest standard, there will often be a need for publications and discoveries in order to maintain a reputation. Working for certain institutions such as a university also comes with a further set of rules and regulations which can weigh the aims of a project down with bureaucracy. Those involved in the project also feel free to approach any professional for advice or specific skills in order to get the best possible assistance in the interpretation of the site. Those working on the site are doing so for their own personal interest, this is likely to be maintained throughout a project, no-one is there who does not wish to be involved and there is no need to justify time spent on certain aspects of the site other than for interest. These facts have meant that an enthusiasm has been maintained in the Diamond site, probably for much longer than a professional institution would have been to investigate it. It has become a personal goal for those involved to do everything within their power to identify this site. Despite this enthusiasm it can be seen that the project has had to be undertaken sporadically, in the spare time of those involved, rather than over a single, lengthier period as may have been undertaken by professionals. Although this may be seen as a disadvantage to the project, given the 

weather conditions that are needed in order to dive the site it is a distinct possibility that should a period of diving have been scheduled it could easily have coincided with a week where no diving was possible (I. Cundy, personal communication). 

In spite of the fact that it has generally been seen as advantageous that the project has not had those ties and responsibilities that come with a professional institution, other problems can still occur between avocational divers and professionals. Little is generally expected from the work which they carry out and when results are achieved, a lack of desire to publish means that they do not get disseminated to the public, this attitude is often frowned upon by professionals who see publication as the desired end to any project. Although in this case interest has been maintained in the site, as the avocational divers are not bound to a project it may be abandoned before it has been truly investigated. Such facts continue to maintain the gap which exists between the avocational divers and professionals. 

Chapter 10. Conclusion

Shipwreck identification can be a long and complicated process. In the majority of cases the most likely method of success, when trying to identify a site, is to combine both archaeological evidence and the historical record. This process will have several possible outcomes, an identification will be made, a most probable solution will be put forward or in some cases there simply may not be enough evidence for an identification. 

The processes have been identified and demonstrated through the work carried out on the site of known as the Diamond. In this case the documentary sources produced a list of more vessels than it was possible to handle and further archaeological survey was needed in order to attempt to limit these possibilities further. Several aspects of the site were believed to hold further clues into identification as evidenced by the historical work conducted into features such as the iron reinforcements and tanks. However the project has been hampered by a lack of time on site in which these could be thoroughly investigated, along with constraints placed on the divers by the protected status of the wreck. 

Dendrochronology work has enabled the database of vessels to be contracted and though the possibilities for the site still stand at a high number headway may now begin to be made towards an identification of the site. At the present time, circumstantial evidence combined with the dendrochronology results, provide the conclusions that the vessel was built of imported North American timber with a 

terminus post quem date of 1840, she was then most likely employed in the trans-Atlantic trade out of Liverpool. 

The case study highlighted several of the problems not only with trying to identify a wreck site but also those associated with attempting to run a United Kingdom based project with avocational divers. The progress of a project will often be taken out of the control of those involved, the possibilities of long delays in fieldwork must be considered when planning a project and establishing the aims and objectives of the work. The work carried out on the Diamond site has suffered from problems with the weather and through the protected status of the site, however it appears to have been advantaged by the fact that it has been undertaken by avocational divers. Expert advice has been sought where necessary and every care has been taken to carry out the project to the highest standard. MADU have keen members and experience in order to help them take on a project such as this, however this may not always be the case and other avocational groups may not take the same care. The relationship that MADU have been able to establish with CADW has also been a great help with the project as they have been incredibly supportive in all that has been asked of them. This may also not be the case with other groups and other projects. 
A final point raised by the work carried out on the Diamond site is the often unnecessary obsession with identification. There are many interesting features on the site and although it is possible that they will provide clues for the identification, a great deal more may be learned simply from the study of their construction and their use within the vessel. The 19th century was a period of rapidly developing technology and extant examples of this can only help to increase our knowledge and 

understanding. Although there are several examples of mid 19th century merchant vessels, it is a period dominated in peoples minds by the fast clipper ships and the development of the steam engine, the study of vessels such as this can therefore serve to close a gap in our knowledge and help to correct the image of 19th century sailing ships. It is therefore the case that even without an identification the vessel under examination may still have much to tell and with her probable place in the cotton trade of Liverpool, played an important role in the development of a city. 
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