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Re-creating and Representing the Past:
The Use of Digital and Physical Modelling in the Re-creation of the Sutton Hoo Ship.

Introduction

For this module the writer as begun the construction of a model of the stern of the Sutton Hoo ship. This model has two purposes; firstly it will allow a physical evaluation of the linesplan of the ship as developed by Dr. Pat Tanner of Southampton university using the digital platform Rhinoceros6 (‘Rhino3D’) at a small scale (1:8) in advance of the full-size construction of the ship by the Sutton Hoo Ship’s Company (SHSC) (see Tanner, et. al, 2020). Secondly, it will allow the investigation of a perceived anomaly in the plank widths of the ship as seen in this drawing and which appears to conflict with the original (1939) excavation photographs. This paper will detail the archaeological background to the project, the role of modelling within it and the effect this has had on the writer within the wider project to reconstruct the iconic Sutton Hoo ship.

This author has worked on the project both as a volunteer and latterly as the Lead Shipwright. The role of the Shipwright in a modern build is to take the design drawings of the naval architect and oversee the process of creating the vessel from these drawings – usually with the skilled input of the many trades which go to make up a shipyard. In this case, the role is subtly different. It is not to take drawings made to modern standards, in the knowledge that the most up-to-date techniques and methods will be utilised to construct the fastest, or the most beautiful, or the most technically advanced vessel, but rather to use the imperfect knowledge gained from a rushed rescue archaeology site under the immediate threat of war and invasion, to build the most accurate representation possible of a ship which was buried some 1400 years ago. Added to this is the determination (whilst realising that compromises will probably be required) to utilise the tools and techniques of construction as used in the Anglo-Saxon period. These complexities require a deep immersion into the project in order to understand, contrast and compare and to choose the right way forward for the volunteers and contractors who will eventually build the ship.

Tim Ingold, in his 2013 work “Making” describes his linkage of what he calls ‘The four A’s’ – Anthropology, Archaeology, Art and Architecture (Ingold 2013:x). Ingold argues for the necessity of all these disciplines to be integrated – that all of the four disciplines share a role and a place in the act of ‘making’ (Ingold, 2013:10). Further, he argues that from an anthropological perspective (and this author would argue the that use of traditional tools and techniques requires an anthropological understanding of the archaeology), a participant in such a programme needs to deeply understand the motivation of the original builders in order to re-create their original vision. To do this, Ingold argues that the participant should “know for yourself” (Ingold, 2013:1). In order for those involved in constructing the vessel to be able to do this (and even to learn what might be a new concept for them), this author believes that he, as Shipwright,  has to first do this in order to ‘know for himself’ the intricacies and problems which will be encountered before these can be communicated to and resolved in concert with others. Hence the motivation to build this model, in addition to other modelling process on-going within the wider project.
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Pat Tanner’s digital drawing of the stern derived from the rectified rivet plan using Rhino3D         (Source: SHSC) 
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	Original (1939) excavation photograph showing the mapping of the plank runs and ship rivets
						       (Source: The Trustees of the British Museum) 

Background to the Design of the Digital Model

The project as a whole was conceived as an exercise in experimental archaeology. Phase 1 of this was a digital reconstruction of the ship; Phase two is the physical reconstruction at full-size; Phase 3 is the trialling of the ship and phase 4 the publication of the exercise (Tanner, et.al, 2020:6). This model to 1:8 scale will become a part of Phase 2.

The timber parts of the ship (which is believed to have been the burial ship of King Raedwald of the East Angles (d. ca. 624AD)) had, on excavation, completely rotted away, the shape of the ship being delineated by a layer of blackened sand and rows of corroded iron nails (Crossley, 1942:109). Therefore, a plan of the rivet locations - both in-situ and displaced – was made by Lt. Cdr. J. Hutchison of the Science Museum  in August 1939. Utilising this and the location of the frames shown in the sand imprint, a provisional drawing was made (Bruce-Mitford, 1975:234).
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Hutchison’s 1940 drawing of the Sutton Hoo ship			(Source: Bruce-Mitford, 1975)

The upper ends of the stem- and stern-post had either been removed or had rotted off early in the site-formation process and this led to a lively discussion in the archaeological press as to the original shape of the ends of the ship - R.C. Anderson eventually settled this by showing that the ends of the ship were built in a fair and fine curve (as seen in later Viking ships), rather in the ‘spoon’ shaped ends as drawn in the 1940 drawing (Anderson, 1942:84). 
          [image: ]
1975 drawing of the Sutton Hoo ship					 (source: Bruce-Mitford, 1975)

A second excavation campaign led by R.L.S. Bruce-Mitford in 1967-70 largely confirmed the accuracy of the earlier rivet-mapping, whilst noting the extensive damage caused to the site in the interim period – initially by the use of the site as a training ground for military vehicles during World War Two (a slit trench had been dug across the stern of the ship) and later due to weather damage in the intervening period (there had not been time to backfill the site in August 1939 due to the onset of war and the imprint had been left protected only by bracken and small withies laid over the ship (Bruce-Mitford 1975:250-253).

One area of the ship’s design and function has never been fully addressed and agreed upon. That is whether the ship was powered by oars only, or whether she was also sailed. This was partially addressed in the 1990’s by Edwin Gifford who built half-scale models of both the Sutton Hoo ship and the later Anglo-Saxon Graveney boat (see Gifford, 1997). Gifford showed that both of the vessels could have been very successful sailing vessels.
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Gifford’s half-size model of the Sutton Hoo ship close-reaching on the River Deben	(Source: Carver, 1998)

Both vessels employed a plank-type keel similar to the earlier (ca. 400 AD) Nydam oak boat and derived ultimately from log-boat construction, as opposed to a ‘Tee-keel’ as employed in later Viking ships (Gifford, 1997:5-13).

However, known issues surrounding ‘scale-effect’ (the problems caused by using full-scale people in a half-scale ship, scantlings of the parts of the ship and relative sail areas) still left doubts and controversy as to whether or not the ship was sailed. This was exacerbated by the fact that nothing survived of the interior structure of the ship - no spars or remnants of fabric used for sails etc. and particularly, no evidence of a mast step. The only clues to the fact that she might have sailed were the reinforcing of the frames in the aft end of the ship (a swelling of the heads of frames 24 and 25, diagnostic of the use of a side-rudder in a sailing ship) and the lack of evidence for ‘tholes’ in the midships section of the ship (Bruce-Mitford, 1975:366-368; 403-405). These ‘tholes’ are the equivalent of the modern-day rowlock and transmit the thrust produced by the oars through the hull of the vessel to provide forward motion.
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William Robbins’ 1939 sketch of the ‘tholes’ attached to the sheer-strake of the Sutton Hoo ship and the ‘gunwale spikes’ used to attach them.				(Source: Te Papa Collections Online)

In the area of the burial chamber, which extended some twelve feet either side of midships, these ‘tholes’ were missing. This would have been the most useful position to row the ship from – the area of the lowest freeboard and the area most parallel to the centreline of the ship, thus giving the most thrust. There was no evidence of the forced removal of these substantial fastenings in the area of the burial chamber (corroded six inch nails would have been very difficult to remove without damaging the surrounding area), and their omission would have reduced the available power from forty to twenty-eight oars – a substantial reduction. Also, the omission of these was in just the location necessary for space to work a sailing ship, which led to the suggestion of the use of sail. The plank keel mitigates against this due to its supposed lack of side area to reduce ‘leeway’ (the sideways drift of the ship due to the thrust of the wind on a sail) and the lack of ‘grip’ on the water to aid steering. However, it is possible that the tholes were removed to facilitate the building of the burial chamber.

Since before Gifford’s experiments it had been mooted that a full-size reconstruction should be built (Simper, 1997:1). From around 2010 research began to be carried out and a site was located in the redevelopment of the long-derelict Whisstock’s Boatyard on the quay at Woodbridge – just across the River Deben from the excavation site at Sutton Hoo (see www.saxonship.org).


The Digital Reconstruction. 

Digital reconstructions of large objects such as ships became feasible due to the development of computer aided design (CAD) programmes and began to be applied in the early twenty-first century once the discipline of Nautical Archaeology had matured. One of the first major projects to which it was applied was the Newport Medieval ship. Here, once the timbers of the fifteenth century merchantman had been recovered from the banks of the River Usk and conserved, they were recorded by contact digitiser (Faro Platinum arm) and laser scanning (Jones et. al, 2013:128). This process created a digital point cloud which could then be used to create a three dimensional digital model of the ship and each component part within it.

Without these remains to scan, the primary evidence used to create the digital model of the Sutton Hoo ship was the 1939 rivet plan, as updated in the 1975 publication. However this primary data had been lost during World War Two (Lt. Cdr. Hutchison died and his wife burnt his papers). Thus the primary data came from the drawing developed from the 1967-70 excavation (as shown above) with close reference made to the 1940 drawing. Co-ordinates of the rivet locations were fed into Rhino6 and an approximation of the plank runs developed (Tanner et. al, 2020:14). These were then deconflicted and rectified digitally such that an accurate three dimensional model of the ship could be produced. This process showed that the ship, as excavated, had more ‘rocker’ to the keel (the curve in the keel as seen in profile) than had previously been allowed for: all of the previous drawings had shown a straight keel over most of its length. This would have been a benefit to the Anglo-Saxons in reducing the draught of the ship at the ends, enabling it to be beached in shallower water and allowing for easier re-launching due to the up-curved ends of the keel. It would also make the ship more manouverable when turning.
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Digital drawing showing the rectification of keel rocker. In ‘A’ the black rivets do not follow the straight line of the keel, whereas in ‘B’, the increased rocker of the keel follows the line of the rivets. 
									(Source: Tanner et al, 2020)

The digital reconstruction produced a three-dimensional image of the ship and its constituent parts which enabled parts to be recreated at any scale using 3D printing (it is now possible to print articles up to 6m long in one piece) (see Zaltzman, 2020). However, this requires significant investment and SHSC decided to produce a ship using, as much as is possible, the original materials and methods available to the Anglo-Saxons (as the project progresses, some compromises have had to be made). To produce traditional two-dimensional paper drawings and a Table of Offsets for traditional lofting of the ship required some reverse-engineering. It was from these that the writer was able to develop the 1:8 scale model.


Building the 1:8 scale model.

A Table of Offsets comprises a tabulated set of co-ordinates relative to an origin (the centreline of the ship and the datum waterline) in order that the shape of the body sections, - ‘half-breadths’ – can be drawn. These can then be reproduced in wood and, when set on a building board at the correct distances from each other, the backbone (keel, stem and sternpost) fitted and planking commenced.
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The ‘Table of Offsets’ (left) and the construction of the ‘Body Plan’ (right). The pencils mark the half-breadth in the table and its position in the body of the ship. 					(Photo: Author)
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Cutting the basic ‘molds’ in balsa wood						(Photo: Author)
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Molds erected on the building board and lower stem fitted in an earlier model of the forward end of the ship. 										(Photo: Author)

The reason for building this model, as stated above, is to investigate a perceived anomaly in the plank widths as shown in Tanner’s digitally-produced drawings. A major bonus of the 1939 excavation was a series of high quality photographs showing all parts of the ship and the excavation. One of these photographs shows the stern of the ship  and the plank strakes as they run beneath the aftermost frames and indicate a relatively even width of planking. This is
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1939 excavation photograph of the stern of the ship		(Source: The Trustees of the British Museum) 
expressed in tabulated form by Bruce-Mitford (Table 19) and confirms that, whilst the planking narrows in the lower strakes, the width of the upper strakes in this area seem to be, generally,. evenly distributed (Bruce-Mitford, 1975:354).

Therefore, both archaeologically and aesthetically, the strakes as drawn by Tanner do not seem to fit well.
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Drawing of plank runs in the stern of the ship. The area in question is under the frames highlighted in green -frame 13  (not shown) is at midships (numbers in green at top of drawing denote frame locations, numbers in red below represent design (mold) stations)										        								(Source: SHSC) 

This gives concern for two reasons. Firstly, this may introduce an error when compared to the known archaeology when, as a piece of experimental archaeology, SHSC is trying follow the archaeology as closely as possible and, secondly, it is not aesthetically pleasing to the modern eye. However, we need to be careful of applying modern aesthetics to an ancient artefact. Just because something looks wrong in the eyes of modern practice or fashion, does not mean it was wrong in the eye of its original creator. There could be a number of reasons for this perceived error:

1) Incorrect measurement of rivet locations in the original rivet map
2) Incorrect interpretation of the rivet map in the original drawing
3) An error in inputting the data into Rhino6
4) This is the way that the ship was originally built, despite it looking ‘wrong’ to the modern eye.

One further possibility exists. The perceived narrow strake (strake 6) runs underneath the swelling in the top of the aft frames designed to absorb stresses imposed by the side-rudder. It could be that this strake was deliberately designed to be narrow to enable the three strakes above it to neatly cover the enlarged frame-heads. Once the port side of the model is planked to the lines drawn by Tanner, it will then be possible to investigate the plank runs on the starboard side. By temporarily pinning strakes of different width to the molds, it will be possible to address all of the potential cause outlined above and to come to a conclusion as to the most appropriate way to move forward. The model (or photographs of different layouts fitted to the model) will be a beneficial tool in explaining to interested parties the proposed layout.

A further reason to investigate this anomaly is the need, both as the build progresses and once the ship is built and being trialled, to be able to explain to those interested parties (be they academics, technically knowledgeable shipwrights and boatbuilders and the general public) why decisions were taken and the process involved in reaching those decisions. If the ship is indeed built with what are perceived as less than aesthetic strake runs then every shipwright will immediately notice this ‘deviation’ from the norm and question why it was done in that way. It will be of great benefit to be able to explain the reasoning behind this.


Conclusion 

The images illustrating this essay all show different ways in which the Sutton Hoo ship has been represented since its discovery and excavation in 1939. Some have been technical, some illustrative and some highly artistic. They all represent the great interest generated by the discovery of the Sutton Hoo ship in 1939 and the very large amount of effort expended over the past eighty years to conserve, curate, interpret and finally to reconstruct the ship in order to understand its function, operation and use. It also suggests a continuing biography of the ship which was perhaps unthought of when it was interred. Whilst it may have been viewed as a vehicle to transport its owner to the afterlife or possibly as a demonstration of wealth and power, it is doubtful if there was any sense that, so many years later the ship, and the burial in general, would have such an interest for the people of our time.

Whilst it has not been possible to complete the model in the limited time available, it will become a very useful tool in the development and communication of the project and is already contributing to this writer’s “Knowing for yourself”.
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