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1. Introduction
1.1.
1.1.1.

1.2.

Background
This document includes the results of the work undertaken on the Alderney Elizabethan
wreck during 2018; it will also set out how work should proceed in the future.

Archaeological Background

1.2.1.

The wreck is thought to be the remains of a late 16th century vessel, possibly of English
origin, operating in the English Channel, where it may have played a part in the religious
wars of the time when the French protestant king, Henry IV, backed by the English fought
against the Catholic League in France backed by the Spanish, who were, at the time,
seeking a port from whence to launch a second armada across the Channel.

1.2.2.

The wreck was found in 1977 by local fisherman Bertie Cosheril, off the coast of Alderney
(Davenport & Burns, 1995), at 49°44.24N 002°9.76W with in a 300m protected zone
centred on 49°44.233' N 002°9.945' W (Figure 1).

1.2.3.

Work on the site has been ongoing since the early 1990s. An initial campaign of recovery
in 1990 – 92 was followed by a period of recording and site survey of the exposed
material on the site in 1993 – 97 which was accompanied by the recovery of a small
number of small finds, a cannon and the ship’s rudder. The work conducted up to this
period was published in A Ship Cast Away About Alderney: Investigations of an
Elizabethan shipwreck (Bound & Monaghan, 2001). Further work conducted after the
publication of the book has included more surveys of exposed material, the recovery of
a further two cannon, and limited excavation with recovery of artefacts occurred in
2006. The three cannon have been conserved and are currently on display in the
Alderney Museum. A selection of artefacts is undergoing conservation at York
Archaeological Trust, to be returned to Alderney upon completion of the work.
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Figure 1 Site Location
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2. Aims and Objectives
2.1.1.

The aims and objectives of the 2018 season were to continue the work from 2016:

Aim Objective
1

Task

Continue with the Excavation
1.1

Excavated three Sondages into the area of deep sand to the south east of
the wreck

1.2

Conduct a photo mosaic of the site

3. Methodology
3.1.

Site Excavation (O1)

3.1.1.

In order to better understand the site it was proposed that an archaeological evaluation
and small is conducted. This will involve excavating an area to a maximum of 2m x 2m
with a diver controlled water Diver Propulsion Vehicle (DPV) to effectively blow light
sediment from a defined area to expose the upper level of the buried archaeological
material, record this by photomosaic and then cover it with sandbags to return the level
of the seabed.

3.1.2.

The areas to be excavated were marked out by an existing 2x2m scaffold frame left on
the site from previous excavations.

3.1.3.

Diving Safety
All work will be conducted in accordance with Parham, D. & Cousins, T. (2012).
Archaeological Diving: Code of Conduct (2nd Edition). Bournemouth: Bournemouth
University.

4. Results
4.1.

Diving Season

4.1.1.

The diving season was planned for a total of 8 days over the periods 19 to the 26 July. In the
event, 27 dives took place on the site over 8 days for a total of 741minutes.
Day

Date

No. Dives

Total Time (mins)

1
2
3
4

19/7/2018
20/7/2018
21/7/2018
22/7/2018

3
2
4
3

25
74
120
87
2

Day

Date

No. Dives

Total Time (mins)

5
6
7
8

23/7/2018
24/7/2018
25/7/2018
26/7/2018
Total

5
3
3
4
27

145
132
64
94
741

4.1.2.

The first days diving was spent locating and setting up the site, due to an incident with a local
fisherman the southernmost fly wheel had been picked up and moved from its current
location. This fly wheel was located by Local team members Mark Trowel and Saul Woodruff
and popped up at slack water.

4.1.3.

A search was conducted from the small fly wheel to locate the three southern cannons, the
large fly wheel and identify areas to be excavated using the DPV’s propwash

4.1.4.

Once the two flywheels where located they were buoyed, and locations were taken using
the boats GPS allowing the site plan to be fitted into the bathymetric survey conducted in
2017.

4.1.5.

From this a photogrammetric survey was conducted covering the area of the three cannons,
and between the flywheels, this has created an accurate site plan showing the site in three
dimensions, and by tying it together with DSM tape measure surveys the excavation areas
could be tied in.
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Figure 2 Orthophoto overlaid onto the bathymetry showing the test pits

4.1.6.

Three test pit excavations took place along the southern edge of the site, the Test pit A
revealed a deep layer or mobile sand with some small concretions, due to the depth of sand
and the infilling of the pit it was not bottomed out. The maximum depth reached was 500mm

4.1.7.

Test pit B was around a large concretion to the south the cannons marked on the previous
plans as arqeubus again due to the depth of sand this was not bottomed to bedrock but
cleared the sand around the concretion revealing a large stack of complete longarm weapons
mixed with other undeterminable items.
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Figure 3 Longarms and other concretions

4.1.8.

Test Pit C further south revealed a wooden knee that was not on previous site plans however
a wooden knee in a differing orientation was depicted on the 2005 site plan 5m further
south.
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Figure 4 Wooden Knee

4.1.9.

The final two days of diving were spend investigating target identified from the bathymetric
survey. These mainly revealed rocky outcrops with large sand waves similar to the natural
geology on the site, Target X approximately 50 to 60m to the south of the site revealed a
large number of concretions and some timbers in a trail which lead back the main site
suggesting that the site may stretch further south where future investigations should occur.
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Figure 5 Targets Identified from the 2017 bathymetric survey, dived targets are marked with an ‘A flag’ the main site has
been marked by the ‘wreck’ symbol and target X is shown as a star

5. Conclusions
5.1.1.

The site within the core triangle would appear to consist of a c200mm layer of mobile
oxygenated sand lying over c25mm of stable anoxic sand lying on bedrock. The
underlying bedrock consists of sandstone striking to the NNE inclines to the SSE at an
angle of 30 / 40 degrees. The cannons that are seen on the various site plans appear to
be lying across on the gully peaks with varying depths of sand beneath them. The buried
gullies do not appear as deep as those that are exposed on the site being c200-300mm
deep at the most.

5.1.2.

The gullies within this triangle contain a fill of largely oxygenated sand, some (c10%) sub
angular pebbles (2-64mm) / cobbles (64-256mm) with about 2% by volume of finds. The
lower c25mm of the gully fill is anoxic sand. The finds recovered in 2016 consist of
relatively robust small material such as concretions, ceramic sheards which were found
either within or directly above the anoxic sand. Intermixed with this material are modern
finds that relate to either fishing (a 5kg Bruce anchor) or previous investigation on the
site (diving weights).
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5.1.3.

At the southern edge of the site conditions change. Here a deep layer of mobile
oxygenated sand which exceeded 500mm in depth. The trenches here could not be
bottomed out with the time available, due to the depth of sand infilling of the pit. Here
a number of medium sized (1-2m in length) wooden objects were found which
demonstrate the ability of the site in this area to contain organic material of some size
and provide a suitable environment for preservation of larger wooden structures.

6. Importance
6.1.1.

In the 150 years between the establishment of a standing Navy Royal by Henry VIII in
1509 and the establishment as the Royal Navy as a national institution in 1660 by Charles
II the navy grew from a coastal defence force to the beginnings of a blue water fleet. By
this date it was competing with the navies of the Netherlands and France for maritime
supremacy and by the mid 18th century had become the world’s most powerful navy, a
position it was to hold until 1943 when the expansion of the United States Navy during
the Second World War exceeded it.

6.1.2.

The period between 1509 and the establishment of the Royal Navy in 1660 naval warfare
changed from that of the medieval period of floating castles to mobile gun platforms
most famously used at Trafalgar in 1805 and only fell from favour with the development
of the aircraft carrier in the 20th century. This development was led in England and
typified construction of the Foresight (1570) and the Dreadnought (1573) by Mathew
Baker which introduced the ‘race built’ galleon which is seen as the major event. This
development was not merely a technological development but also the product of long
term investment in the navy started by Henry VIII, the development of a naval service
which provided a cadre of trained and experienced men and officers. By the time of the
Spanish Armada of 1588 the capital ships of the relatively small English formed the
world’s most powerful battlefleet (Parker 1996).

6.1.3.

The importance of the maritime power in general and the Royal Navy in particular in
modern world history cannot be overestimated. This importance often depends on the
particular standpoint being offered, however the organisations role as the world’s
dominant military force supporting colonisation, trade, science, technology and
exploration for 3 centuries during which much of the modern work was formed cannot
be ignored.

6.1.4.

During the period 1509 to 1945 the Royal Navy lost over 4,700 ships which are scattered
across the oceans of the world. However only 38 of these were lost during its formative
years between 1509 and 1660 (see Appendix One), only 2 of these have been found, the
Mary Rose (lost 1545 in the Solent) and the Swan (lost 1653 in the Sound of Mull), both
have been subject to archaeological excavation.

6.1.5.

Whilst the historic identity, character and nationality of the Alderney Elizabethan
Shipwreck are as yet unknown its archaeological character suggests that of an English
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minor warship lost at the end of the 16th century which very closely matches that of the
Historic record which refers to a ship lost on Alderney in 1592.
6.1.6.

The Alderney wreck is not the only Elizabethan shipwreck known, the Princes Channel
Wreck, (Gresham Ship) salvaged from the Thames Estuary in 2004 is the wreck of an
armed merchant ship lost c1574 (Auer & Firth, 2007) and the Sea Venture (lost 1609)
and Warwick (lost 1619) (Adams 1985) both armed merchant ships lost on Bermuda
have been found and excavated. Whilst the latter two occurred after the death of
Elizabeth I in 1603 so are not Elizabethan their character will have been very similar to
ships afloat only a decade or so earlier.

6.1.7.

The Alderney wreck forms a particularly important component of this very small group.
It is the only English warship to survive from this period and whilst the remains of its hull
may not survive in any meaningful way other evidence relating to its weapons system,
domestic organisation, medical provision, provisioning and the armament of its crew
and possibly that of a small military detachment on board do and provide the only
archaeological evidence of the naval armament and organisation that made the
Elizabethan navy such a formidable force.

6.2.
6.2.1.

Summary of Work conducted since 2013
The work conducted since 2013 has
•
•
•
•
•
•
•
•
•

•

6.2.2.

Returned the original site archive from Mike Bowyer
As far as was possible built a master plan of all of the site surveys undertaken
Catalogued the material recovered during the 2000s
As far as was possible Established the position and context of all of the material
recovered since it was first found
Established the nature of the burial environment on the site and the kind of
archaeological material that remains on the site
Raised funding for the conservation of all remaining unconserved finds from the
site
Cleared the site of debris left from previous work
Cleaned and organised the dive shack to make it a suitable base of operations
A multi beam bathymetric survey of the area around the site has been undertaken
to a distance of 500m away from the centre of the site in all directions. This work
provides as detailed a plan as can be obtained of the seabed topography which will
allows an understanding of the environment in which the wreck sits
A photomosaic of the entire site has been undertaken, although this needs some
small additions to cover the entire site

Problems identified whilst the above work was undertaken
• Not all of the surveys match
• Survey work undertaken indicates that not all of the positions of the large features
such as cannons are accurate
• Two large timbers remain on the site
9

6.3.

The Future

6.3.1.

Whilst the site has been subject to investigation for over two decades the nature of the
work was first focus on the recovery of relatively small complete small objects, then
large features such and cannon and the rudder / sternpost and in the 2000s the total
excavation of discreet areas of the site. This has meant that whilst a considerable volume
of material has been recovered this has not been complete and many of the more
mundane objects such as concretion and pottery sherds remain on the seabed. Whilst
this at first inspection may appear unimportant they do form part of the site and the
work conducted by Irini Malliaros on the ceramic fragments recovered during the 2000s
shows the wealth of information that can be obtained from such objects.

6.3.2.

The site is of sufficient importance to justify a research excavation / it was been worked
for 2 decades but the material recovered does not represent the full range of material
of the site / Sufficient information is now available to plan and cost an excavation &
analysis, conservation, curation and research / this can be refined with the work
suggested above. This work should not include the cannons unless conservation &
museum money can be found/ publication

6.3.3.

Given the size of the site the project would probably be in the small to medium range
(c£100-£500,000) and would need the infrastructure of a larger project and / or to make
it economically viable to allow the sharing organisational capital costs.

6.4.

Funding

6.4.1.

The funding of such work is very problematic. Archaeology Underwater is relatively
expensive and has a high degree of project risk (rather than physical risk) due to the
usual problems or operating at sea and the considerable problems offered by the site
will enhance these. Excavation produces such a wealth of material that it has
considerable conservation, curation and analysis costs associated with it.

6.4.2.

Historically in the UK such projects have been very rare and funding for underwater work
has been supplied by government heritage agencies, the European Union and charitable
foundations, although many of the later are unwilling to engage in such work because
of the cost involved and the project risks described above. Research Councils and the
Heritage Lottery fund have funded conservation and research work but do not fund
underwater work. Organisations like UK Government heritage agencies, European
Union, the Heritage Lottery fund and many charitable foundations do not fund heritage
work in the Channel Islands

6.4.3.

Because of these problems in 2014 Bournemouth University Maritime Archaeology and
fund raising teams in association with and the Maritime Archaeology Sea Trust (MAST)1
set up a program designed to raise money for underwater archaeology work. To date
this has raised c£3.6 million since 2014, c£1.2 million on long term investments which
provide an annual return, c£2.1 million on a specific project (from the UK Governments

1

See www.thisismast.org
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LIBOR fund) and c£300k on other projects and asset purchase. The program is
developing relations which a broad range of funding contacts has detected an appetite
for the funding of such projects amongst some organisations.
6.4.4.

Once the Invincible project has finished it may be possible to approach the funders of
this project to see if they were willing to fund work on the Alderney site. Experience
would suggest that this process would lead to some success in the short to medium
term, but it would be important to keep a level of activity on going on the site whilst this
was done.

7. Conservation
7.1.1.

In 2013 it was discovered that a considerable number of finds that have been recovered
during the various 2000s diving seasons remained in the dive shack in various kinds of
passive storage. Funding has now been received from the Robert Kiln Charitable Trust
(£1,500) and the John and Ruth Howard Charitable Trust (£5,000) to complete this work
and return the material to Alderney Museum.

8. Museum Display
8.1.1.

Concerns have been raised about the condition of several of the artefacts recovered
from the Elizabethan shipwreck off Alderney and currently displayed in the island’s
museum. In particular, one of the three cast iron cannons, as well as the iron pintles
attached to the wooden rudder have been observed to be actively corroding. As a result
an assessment of the condition of these artefacts, along with the remainder of the finds
on display, including some in storage, was made on the afternoon of the 11th September
2018, in the company of Dave Parham, Director of Archaeology for the Alderney
Maritime Trust (AMT) and Mike Harrisson, Coordinator Trustee for AMT. The results of
this assessment are detailed in Appendix 2

9. Archive Location
9.1.1.

10.

The pre-2000 project archive is held by the Alderney Museum. The digital copies and
new data generated since 2013 is currently held at Bournemouth University. Upon
completion of the project the entire archive will be deposited with the Alderney
Maritime Trust and the Alderney Museum.

Recommended Work

10.1.1.

Compete the Photomosaic, it is estimated that this will take approximated 5 days,
allowing relocating the site.

10.1.2.

Subject to the approval of Alderney Museum funding for this work is sought and that
this opportunity is used to refresh the display with updated information gained over the
last 2 decades.
11
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Appendix One – English Warship lost 1509-1660
Name

Type

John Baptist

Geographical position

Manner
of loss

Date
lost

unknown

unknown

1534

Mary Rose

carrack

Portsmouth

sunk

1545

Henri Grace a Dieu

carrack

Woolwich

burnt

1553

Edward Bonaventure

ship

Aberdeen

wrecked

1556

Greyhound

galleon

unknown

wrecked

1563

Jesus of Lubeck

ship

sunk

1568

Lion's Whelp

ship

lost at sea

lost

1591

Revenge

galleon

Azores

run aground

1591

Advantage

4th rate

Scotland

burnt

1613

Speedwell

3rd rate

Vlissingen, Netherlands

wrecked

1624

Lion's Whelp (6th)

5th rate

Brittany, France

lost

1628

Lion's Whelp (7th)

5th rate

Unknown

burnt

1630

Lion's Whelp (5th)

5th rate

Dutch coast, Netherlands

wrecked

1637

Swan

6th rate

Guernsey

wrecked

1638

Lion's Whelp (9th)

5th rate

River Clyde

wrecked

1640

Lion's Whelp (4th)

5th rate

St Aubin's Bay, Jersey

sunk

1649

Charles

2nd rate

Harwich

wrecked

1650

Increase

6th rate

Cardiff

wrecked

1650

Tresco/ex Michael

5th rate

St Aubin's Bay, Jersey

wrecked

1651

Antelope

3rd rate

Hellovoetsluis, Netherlands

burnt

1653

Bonaventure

3rd rate

Livorno, Italy (Battle of Leghorn)

burnt

1653

Fairfax

3rd rate

Chatham

burnt

1653

Hunter

fireship

Texel, Netherlands (Battle of Texel)

burnt

1653

Lily

6th rate

Weymouth

wrecked

1653

Sampson/ex Samsun

5th rate

Portland, (Battle of Portland)

scuttled

1653

Swan

5th rate

Sound of Mull

wrecked

1653

Sussex

4th rate

Portsmouth

explosion

1653

Islip

5th rate

Inverlochy

wrecked

1655

Arms of Holland

5th rate

en route to UK from Jamaica

explosion

1656

Fox

5th rate

Malaga, Spain

burnt

1656

Greyhound

5th rate

Farne Islands

burnt

1656

Pelican

4th rate

Portsmouth

burnt

1656

Primrose

5th rate

Seven Stones rocks

foundered

1656

Laurel

4th rate

Great Yarmouth

wrecked

1657

Happy Entrance

3rd rate

Chatham

burnt

1658

Princess Maria

4th rate

Goodwins

wrecked

1658

Acadia

6th rate

English Channel

foundered

1659

Veracruz, Mexico
(Battle of San Juan de Ulua)

Taken from the Royal Navy Loss List (www.thisismast.org/royal-navy-loss-list) Highlighted wrecks
have been found
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Appendix Two - Report on the condition assessment and conservation
proposals for the Elizabethan wreck artefacts on display in Alderney
Museum
Ian Panter
Head of Conservation,
York Archaeological Trust
September 2018
INTRODUCTION
Concerns have been raised about the condition of several of the artefacts recovered from the
Elizabethan shipwreck off Alderney and currently displayed in the island’s museum. In particular, one
of the three cast iron cannons, as well as the iron pintles attached to the wooden rudder have been
observed to be actively corroding. An assessment of the condition of these artefacts, along with the
remainder of the finds on display, including some in storage, was made on the afternoon of the 11 th
September 2018, in the company of Dave Parham, Director of Archaeology for the Alderney Maritime
Trust (AMT) and Mike Harrisson, Coordinator Trustee for AMT. The author is grateful for the funding
provided by Dave Parham and Mike Harrisson to facilitate the trip.
THE CANNONS (figures 1 and 2)
Previous Conservation:
Three cast iron cannons, mounted on wooden replica gun carriages, are on open display in the gallery,
and all were conserved by the York Archaeological Trust conservation team using electrolytic
reduction as the principal desalination technique.
The first cannon to be conserved (designated C2) was recovered in 1994 and sent to York where it was
de-concreted, recorded and electrolysed using a 2% w/v aqueous solution of sodium hydroxide with
an applied current density of between 0.1 - 0.3A/m2 for six weeks, after which the cannon was
immersed in further 2% sodium hydroxide solutions over a two-year period, with the solution being
changed on 6 occasions due to chloride build-up. Once dry the cannon was cleaned and coated with
four applications of 20% w/v Tannic Acid in distilled water to act as a corrosion inhibitor. The cannon
ball, wadding and powder remains were removed from inside the bore.
Cannons C1 and C3 were recovered during 2008 and de-concreted in front of the public at the Tower
of London and both cannons were stored in fresh water during this time due to constraints on using
alkaline solutions in the Tower. The cannons were transferred to York during late 2008 for recording
and filming for a documentary about the ship and its armament. It proved impossible to remove the
cannon balls from either of these cannons – immersion in water whilst at the Tower had resulted in
significant corrosion of the cannons balls and the surrounding bore of the cannons.
Initially electrolysis was carried out with the two cannons in the same tank using a single power source
and shared anodes (a Type 3 set up, Hamilton 2010). A 2% w/v Sodium Hydroxide electrolyte was
again used, at a current density of 0.1A/m2, with chloride removal peaking at 4500 ppm after six
months. The cannons were then transferred to separate tanks and immersed in 2% sodium hydroxide
for a further 18 months (with five changes of solution as chloride levels built-up) followed by six
months of immersion in tapwater. By October 2011 the chloride concentration in each tank was
45ppm and therefore it was determined that desalination was complete. Both cannons were dried
using a dehumidifier, then cleaned and coated with several applications of 20% w/v Tannic Acid.
During this stage C1 began to show signs of active corrosion and the decision was taken to re-immerse
the cannon in tapwater and re-test for chlorides. Levels were low but the cannon was washed for a
further 6 months before drying, lacquering and sending back to the island.
Current Condition:
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Cannon C1 has been exhibiting signs of active corrosion since 2013 (D Parham, pers comm) and
evidence for weeping was observed on the right side trunnion during this visit. The other cannons
remain stable.
All desalination techniques aim to remove as much of the chlorides as possible but rarely remove all
the harmful salts. Therefore, the probable cause of the ongoing corrosion are deep seated salts
migrating to the surface of the iron due to fluctuating environmental conditions in the open gallery
space. Cannon C1 was found to be more corroded than the other two when the concretion crust had
been removed – the softer graphitized zone was c. 15mm thick on C1, but only 1mm on C3, and hence
proving more problematic to display.
Recommendations:
Another campaign of electrolytic reduction is proposed for C1 with the aim of
1. reducing the corrosion products that are forming and
2. removing residual chlorides that have migrated to the outermost zones
Because of this ongoing corrosion the surface of the cannon is breaking up and becoming fragile, and
it is unlikely that the cannon would survive the move from the museum to either another location on
the island or back to York (access to the museum is tight and the surrounding streets are cobbled).
The proposal therefore is to re-treat the cannon in the current galley, effectively making it an exhibit
and using it as an educational resource to explain the conservation processes to the public. A purpose
built wooden tank with clear Perspex lid will be required (built on the island) and the cannon carefully
moved off its carriage and into the tank.
The process will involve the following stages:
1. The cannon will be transferred from its carriage into the treatment tank. The barrel
will be wrapped in bandages to prevent loss of surface during this process. A suitable
A-frame or gantry with block and tackle/strops cable of lifting c. 1 tonne will be set up
to lift the cannon carefully into its tank. One installed the tank, which will be on castors
will be wheeled into place, and the brakes applied to prevent movement of the tank
once in place.
2. Electrolytic reduction – using a 2% sodium hydroxide solution as the electrolyte with
mild steel mesh sheets around each side of the cannon as the anodes. Electrolysis to
run for 3 months and then reviewed. Samples of the electrolyte will be sent to York
for chloride content assay.
•
3. Washing – will start once the chloride content has been reduced to an optimum
concentration (usually taken as 50ppm) to remove traces of the caustic soda. Initially
washing will be carried out in tapwater but de-ionised water may be required for the
final wash, depending on the natural chloride content of the island’s water.
•
4. Drying – a dehumidifier will be installed in the display tank at this stage and used to
dry the cannon.
•
5. Surface protection – up to four coats of 20% tannic acid will be applied followed by a
final application of hot microcrystalline wax.
•
Equipment necessary for the process is listed in the RESOURCE section below. Access to water and a
drain will also be necessary.
15

The work will be supervised by Ian Panter, Head of Conservation for the York Archaeological Trust,
who conserved the three Alderney cannons in York. He will supervise the transfer of the cannon into
its tank and set up and initiate the electrolysis. Two webcams will be installed, one monitoring the
power supply unit, and one observing the cannon in its tank. This will allow for remote monitoring via
the internet, and the early identification and remedying problems that may arise. This will require a
designated point-of-contact at the museum, who will be given training in what to do if emergencies
develop.
A risk assessment method statement will be prepared before any work commences.
THE RUDDER (figure3)
Previous conservation:
The rudder, stern post and deadwood elements were conserved in York between 1997 and 2000, using
a two-stage PEG wax impregnation process and vacuum freeze-drying. The final concentration of
polyethylene glycol wax was 10% PEG 300 and 12% PEG 3350, with impregnation and soaking lasting
almost 32 months. At this point the rudder was placed into the drying chamber, frozen to -25° C, and
a vacuum of 100 millitorr applied for six weeks. The drying process was monitored via a combination
of temperature sensors inserted into the wood at selected areas as well as the amount of water
coming out of the wood and the vacuum within the drying chamber, and the end-point was
determined when all temperatures had reached ambient and very little water collected in the
condenser unit. The wrought iron pintles and associated straps were partially de-concreted prior to
PEG wax impregnation but kept in situ on the wood during the process. Desalination of the entire
structure was carried out by immersion in fresh water prior to the addition of the wax. Following
freeze-drying the iron work was mechanically cleaned and coated with 10% w/v tannic acid in a 1:1
mix of de-ionised water and Industrial Methylated Spirits. Detached small fragments of iron oxide
were adhered using HMG™ cellulose nitrate adhesive, whilst larger pieces were adhered with epoxy
adhesives.
Current Condition:
The rudder is displayed in a large glass fronted case in the gallery, and whilst the wood appears sound
(although the surface has a dry appearance) the presence of powdery deposits on the shelf beneath
the rudder indicates that the wrought iron attachments and/or concretion is unstable and corroding.
However, there were no visual indication of the surviving iron actively corroding – that is, there was
no evidence for “weeping iron”, as observed on the cast iron cannon.
Recommendations:
There are two options to consider for the remedial conservation of the rudder’s ironwork:
1. Retain the iron on the rudder but carry out remedial work to consolidate the remains, remove
more of the adhering concretion and re-coat with tannic acid, or
2. Remove all iron fittings and consider replacing with replica pintles fabricated from an inert
material such as Perspex™.
Option 2 is the preferred option, as the fittings can then be repacked and stored in more suitable
conditions. The display of composite objects such as the rudder will always be problematic as each
material requires different optimum environmental conditions – ideally PEG-treated marine wood
requires an RH of between 50/55% whilst iron needs much drier conditions, below 15% RH.
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It is highly unlikely that the ironwork will attain stability if kept in the current display case, where the
environment is controlled by a single dehumidifier, a MEACO DD8L Junior, which uses a desiccant
system to maintain humidity levels between 35% and 60%. The unit is currently positioned to the
right of the display, with a digital thermo-hygrograph recording temperature and relative humidity
positioned to the left. On the day of the visit the RH in the case was 47%, rising to 51% over a twohour period. Low level louvres imply the case is not hermetically sealed, therefore a low RH is unlikely
to be reached with the current system.
The success of this option however will be determined by the ease with which the iron/concretion can
be removed without causing damage to the underlying wood surface. This cannot be assessed until
the work commences though. The replica pintles will be fabricated by Dick Raines Designs, based in
York, working to formers made from the original pintles on the rudder. This means that the replicas
cannot be made until the case is opened enabling access to the rudder. Therefore, a second visit to
the island may be necessary to fit the replicas, unless this can be done by one of the museum staff.
The conserved wood would also benefit from having another application of dilute PERG 6000 brushed
onto the surface – this will improve the appearance and help protect the surface. This can be done
following removal of the pintles etc.
COPPER ALLOY DISPLAY CASE (figure 4)
This case is environmentally controlled by a Mini Clima EBC09™ micro-climate generator (Long Life for
Art, Eichstetten, Germany), using a system that can dehumidify and humidify in order to maintain a
constant humidity inside the case. The majority of artefacts on display appear stable, although patches
of powdery blue/green corrosion were observed on the stirrups, and the wooden razor handle has
been recently cleaned to remove debris which has formed over the surface (D. Parham, pers comm.).
The case does not appear to be hermetically sealed - there are visible gaps between the side and front
panes of glass, and the digital read-out on the Mini Clima unit was 67% during the site visit.
Recommendations:
An RH of less than 35% should be maintained within the display case to prevent corrosion of the
copper alloy artefacts. The seals between the individual panes of glass should be checked and resealed where necessary.
OTHER ARTEFACTS (figure5)
A number of the conserved artefacts, currently located in the museum store, were examined and
found to be stable. Examined artefacts include chest plate armour (mainly concretion), an iron star
shot (A92/S/55/10), and a wooden powder flask with silicone rubber mould of its metal spout
(2007/477).
Recommendations:
Continue with regular monitoring, replacing/regenerating silica gel as and when necessary.
REFERENCES
Hamilton, D. 1998. Methods of Conserving Underwater Archaeological Material Culture. Conservation
Files: ANTH 605, Conservation of Cultural Resources I. Nautical Archaeology Program, Texas A&M
University, World Wide Web http://nautarch.tamu.edu/CRL/conservationmanual/
Accessed 14th September 2018
IMAGES
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Figure 1: images of Cannon C1. Upper left – general view of cannon on its replica carriage.
Lower left – evidence of active corrosion –“weeping iron” - on trunnion.
Upper and lower right – two views of the muzzle showing fractured iron surface. This area will need
support during transfer from carriage to tank
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Figure 2: Upper left – general view of cannon C2, the first cannon recovered from the wreck and
conserved at York from 1994.
Upper right – general view of cannon C3 conserved in York at the same time as C1.
Centre – muzzles of cannons C2 and C3 are sealed with replica wood tampions with pipe heaters
inserted into each muzzle to maintain some heat to prevent corrosion.
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Figure 3: Upper – overall view of rudder in main large display case.
Lower left: powdery deposits on the shelf below the rudder and pintle 2. Some of this may be
concretion falling off the remains of the gun carriage cheek, and both will be assessed once the
display is opened to allow for remedial work.
Lower right – close up of pintle 2, note powdery concretion deposits on shelf.
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Figure 4: Upper left – general view of copper alloy display case. The large cauldron appears stable,
no signs of active corrosion.
Upper right – stirrup, patches of powdery blue/green corrosion visible on otherwise stable dark
green patina.
Lower left – the Mini Clima microclimate unit, reading 67%.
Lower right – the wooden razor handle which was recently cleaned to remove possible salt
efflorescence.
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Figure 5: one of the conserved iron star shot, in a very good condition, no signs of active corrosion
but would benefit from being wrapped in acid-free tissue and stored in a desiccated environment
where the RH is below 15%.
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RESOURCES
The following table lists the equipment, consumables, and staff costs necessary to carry out the work
described above. In addition, consumables such as silica gel and regenerating ovens are also included
in order to maintain the ideal storage conditions for conserved metalwork from the Elizabethan wreck.
Process

Item

Supplier

Cost

Notes

Cannon
electrolysis

Tank:
wood
construction, clear
Perspex lid to
enable public to
view process.

To be made on Alderney.

£250.00

Removing
/
refitting Windows
from Case
Re
modelling
display
Interpretive
Posters
Anodes – mild
steel weld mesh,
8ft by 4 ft panels, 1
inch square mesh
size

To be conducted on Alderney

£150.00

Will
require
ventilation
as
small quantities
of hydrogen and
oxygen
generated
during process
Channel
Windows

To be conducted on Alderney

£500.00

To be conducted by BU

No Cost

Maybe already available on the island? If
not there are web suppliers such as these:

£71.00

Bench
power
supply unit, with
adjustable output
of 0-30V DC and 010A

Widely available on internet eg:

Sundries; crocodile
clips and cables.
Multimeter – to
measure
DC
current and DC
voltage
during
process.

All hardware shops, rated for 10A current

£50.00

All hardware shops or online at:

£20.00

Sodium hydroxide,
2% solution in
water
as
the
electrolyte

Available from specialist suppliers:

Web-cam
to
enable
remote
monitoring

Dehumidifier
to
dry cannon after
electrolysis

https://www.themetalstore.co.uk
£35.21 per sheet, ex VAT and ex delivery
charge (may not deliver to Alderney)

£115.00

http://www.circuitspecialists.eu/p
ower-supplies/bench-powersupplies/switch-mode-dc-benchpower-supply-adjustable-0-30v-020a-csi-3020sw/

https://uk.rsonline.com/web/p/digitalmultimeters/1231938/
£226.00

https://mistralni.co.uk/products/s
odium-hydroxide-caustic-sodanaoh
£113 per 25Kg sack, suggest buying 2 x 25Kg
Widely available on web, such as the
Logitech C270HD webcam.

£44.00

https://www.vikingdirect.co.uk/en/p/5401314
Buy 2 cameras, one focused on the power
supply unit, and one on the cannon.
e.g. Meaco DD8L, identical model to the
one in the large display case, widely
available from the web
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£170.00

One sheet can
be cut into 2 to
fit around both
sides of the
cannon.
Recommend
buying
two
sheets.

Rudder:
removal of
pintles and
concretion

Storage of
conserved
metalwork

Tannic acid and
microcrystalline
wax
Sundry materials
including PEG 6000
to apply to wood
surface
Replica pintles

Silica gel drying
oven

Silica gel: 100g
non-indicating,
stitched bags
Humidity indicator
Strips
Air-tight boxes

To be provided by YAT

£20.00

To be provided by YAT

£50.00

To be made by Dick Raines using Perspex,
using formers made from the original
concretions on the rudder
e.g. Genlab general purpose oven, 100 litre
with circulation fan (OV/100/DIG).
https://www.genlab.co.uk/61-ov-generalpurpose-ovens
Geejay Chemicals

£520.00

£1200.00

£300.00

http://www.geejaychemicals.co.uk
/
Bulk buy, 500 x 100g bags @60p/bag
Conservation by Design

£85.00

http://www.cxdglobal.com
Code SUCARD0020, 5 x pack of 10
e.g. Stewart boxes, meat/poultry 7.8 litres

£90.00

https://www.nisbets.co.uk
10 @ £9 each
Labour

I Panter

5 days’ work on island to oversee move of
cannon, set up electrolysis, carry out
remedial work to rudder, £350/day
1 day prep work – RAMs, tank design etc.
Travel/accommodation/subsistence
TOTAL
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£1750.00

£350.00
£1000.00
£6,961.00 + TBC ex VAT

