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Several thousand artefacts have been recovered from the site up to now and all have been successfully conserved by S.Valentine. He has been assisted by Dr Andras Morgas during 1999 season and by Deon Smit of the East London Museum who has helped with the monitoring and ongoing conservation.

Accepted principles of on site conservation were applied from the start of the excavation. The artefacts were grouped by their material type and placed in wet storage at Port Grosvenor. At the end of each season the items were brought to Cape Town to be conserved before being returned to the East London Museum for display.
All costs of conservation were covered by Tyroon in accordance with the Heritage agreement. Once in Cape Town the items were further treated in batches according to material type. Most of the items recovered were removed from conglomerate and were fairly well preserved in particularly from erosion corrosion. Fragile, composite and historically important items were separated but for the most part items were treated in batches. The majority of the artefacts were removed from the conglomerate carefully using hammers and the remaining concretion mechanically removed using dental picks. This was followed by chemical cleaning where necessary. The chloride was removed using simple washing techniques over varying periods depending on the material type but up to as long as two years for items made from cast iron.
The artefacts were then dried and coated where necessary for display.

Artefacts were divided into the following types:

· Glass and ceramics

· Bone and ivory

· Wood

· Metals: cast iron; wrought iron: bronze, brass and copper: lead and pewter; silver and gold.

· Composite artefacts
On site conservation:
We had a conservationist on site at all stages of recovery as it is vital that material types are identified and that conservation can begin as soon as the artefacts are removed from the sea. This is particularly important with wood, cast iron and wrought iron.

Most of the mechanical cleaning was done on site as there was time especially when the sea was rough which on that site is 4 out of 5 days.

One of the most important processes in marine conservation is the removal of chloride ions present in the artefacts from sodium chloride in sea water. This is usually achieved by immersing in distilled or deionised water. In our case we used spring water from the Tesani stream the same one which sustained the shipwreck survivors. This water although not mineral free does not contain significant chloride ions so is suitable for desalination.

On site the items were sorted and completely immersed in spring water and stored in sealed white plastic bins. The water was changed periodically and monitored to see there was no growth of algae. This is particularly important for the organic items where the biocide Dithane was added to the wash solution..

At the end of each season the items were transported wet back to Cape Town for further conservation.

Glass, ceramics, bone and ivory:

These included ivory fan, bone handles and lice comb and many shards of porcelain, earthenware and glass.

These just needed to be rinsed in deionised water but there is a tendency for algae to grow on the artefacts so a biocide (Dithane) was added. These items were washed for 2-3 months then allowed to dry out slowly.
Wood:
Most of the wood found was left on site. A few samples of rosewood and the ships timbers were removed to determine the type of wood and in the case of the ships timber attempt dendrochronology. The wood was rinsed for about one month in deionised water and allowed to dry out slowly over 30 days. When it was dry the samples were treated with Tang oil.

Although there was a little shrinkage the samples are stable.

A number of wood tool and sword handles were also recovered from conglomerate and the lignin in these has not been leached out so they were easily stabilised.

Metals:

All metals need to be free of encrustation. This was achieved using mechanical methods and chemical cleaning where necessary. The items were rinsed with deionised water to get rid of chloride ions. (After rinsing, metal items were always handled with cotton gloves to ensure no sweat from fingers or palms is transferred to the artefact which would interfere with the patina.)This was followed by a drying process using solvents, heat and/or vacuum desiccation with silica gel.

Once dried the items were coated to keep out oxygen and moisture which encourage corrosion.

All metals were treated differently so we will deal with the different processes we used by metal type.

Cast Iron:

Cast iron deteriorates very rapidly when removed from the sea. These items were immediately immersed in fresh water. They were only removed to clean them mechanically and immediately placed back in the deionised water solution. 

These items included many cannon balls of different calibres, (many cannon balls were left on the site) bar shot, ballast blocks and ships tools such as a hammer and small pry bar.
These items were mechanically cleaned using wooden and nylon mallets, then a vibratool and dental picks. Once completely cleaned of concretion they were completely immersed in a 2% sodium hydroxide solution. This solution was regularly changed over a period of 24 months. The items were removed, rinsed and solvent dried using Methylated spirits with 3% Tannic acid. Then they were immersed in molten microcrystalline wax to fill any cracks and pores. For this purpose we used Mobilwax 300 which is a biologically inert wax with a melting point of 70-90 degrees celsius. The items were then removed and allowed to cool. The excess wax was wiped off and from this point all items were handled using cotton gloves to prevent chloride ions from sweat from fingers contacting the items. Once cool, the items were coated in shellac to preclude oxygen. (50g dissolved in 100mls methylated spirits)

Once this hardened several layers of acrylic lacquer were applied to seal them.

These items are continually monitored by Deon Smit of East London Museum and annually checked by Stephen Valentine.

Wrought Iron:

Wrought iron is not as susceptible to breaking up as cast iron but treatment must begin immediately as removing the item into a high oxygen environment accelerates corrosion. As soon as the wrought iron objects were removed from the sea they were mechanically cleaned and then placed into a wash solution of 1 % sodium hydroxide. They remained in the solution and were transported back to Cape Town where the solutions were changed. The solutions were changed several times over two years with the final wash/ rinse solution being deionised water. These items included; nails, tacks, pen knife blades, a sword blade and a large rudder pintle. The small items were solvent dried then treated by immersing object in molten microcrystalline wax. On the larger items like the rudder pintle dissolved microcrystalline wax in white spirits was painted on 3 or 4 times allowing drying between coats. This was followed by an application of an oil based varnish to finally seal it from moisture and oxygen.
The wrought iron and cast iron objects have been the most challenging and ongoing monitoring has been necessary. It was decided at the last meeting with East London Museum to store and display these items in a cabinet kept dry using silica gel. This display will be funded by Tyroon.

Copper and alloys:

There were over a thousand artefacts made from copper, brass and bronze. Especially the bronze items tend to be porous and trap chloride ions which attract moisture and lead to bronze disease. 

As soon as these items were recovered they were treated on site by immersion in a sodium sequicarbonate wash solution (20g sodium carbonate, 20 g sodium bicarbonate in 1l spring water) to prevent bronze disease from developing.
Once taken back to Cape Town they were removed from the solution and chemically cleaned by complete immersion in a stripping solution (5% citric acid with 1% thiourea to protect the metal). This process took about 7 days and brushing with a bristle brush daily helped remove loose corrosion product deposits.
These items included coins, navigation instruments, ships bell pieces, pistol barrel as well as many ornate items and everyday items such as bowls, candlesticks, handles and pins.

Once these items were chemically cleaned they were immersed in a fresh sodium sequicarbonate solution for about 4 months with the solutions changed periodically. The final wash solution was deionised water. The items were dried and immersed in microcrystalline wax and coated with incralac (a nitrocellulose lacquer). Some bronze items were treated with 3% Benzotriazole in methylated spirits prior to coating with wax and lacquer. This stops corrosion particularly in porous bronze items.
These items have been monitored and where small areas of bronze disease have appeared particularly in pits and fissures they were irrigated with deionised water , cleaned out using dental picks and a bristle brush  and filled with silver oxide paste and re lacquered. 

Lead and pewter:

The main problem with these items is that they are soft and fragile, particularly those made from pewter. On site they were stored separately in deionised water. These items included musket balls, a lead seal, a lead box, pewter pieces and lead pipes.

These were simply rinsed, dried and coated with microcrystalline wax and stored away from organic materials which can lead to corrosion.

Silver:

On site these items were stored in deionised water. Mostly silver rupees and Spanish silver dollars,but there were a few cast and ornate pieces of jewellery and other personal items.

Most of the coins were covered in a black conglomerate of corrosion products made up of silver chlorides, oxides and sulphides. The coins were frozen at minus 20 degrees and then dropped into boiling water. The contraction and expansion of the metal loosened the corrosion product and was less likely to damage the coin than mechanical means. The coins where then chemically stripped using 20% hydrochloric acid. The coins still had black staining on the surface and were electrochemically treated using aluminium anodes and ammonia solution. They were then rinsed and dried. No coating was applied as it is desirable to allow a patina to start forming. The jewellery and other items were immersed in microcrystalline wax.

Gold:

Several hundred gold artefacts were recovered. These included a pocket watch, several gold buckles as well as personal jewellery. But most were gold coins; star pagodas, Venetian ducats and Indian mohurs.  Many of these were in conglomerate and stained. They were cleaned by dissolving the concretions and stains using an inorganic acid (20% hydrochloric acid) followed by rinsing and solvent drying.
Composite artefacts:

A number of significant artefacts were recovered that were made from more than 1 material type. Wherever possible the materials are separated.

Some examples were:

· 3 iron forks with bone handles. The handles were removed without damaging and separately treated for bone and iron separately and then reassembled.

· 1 pocket knife with brass handle and wrought iron blade was successfully separated and treated for iron and brass.

· A dagger with wood and silver handle and a wrought iron blade. The blade and handle were treated separately.

In some cases such as the gold fob watch with brass workings this had to be treated as brass as this is the most succeptable to corrosion damage. On the wood and silver dagger -the handle had to be treated for the wood part of the handle.

Conclusion and proposed future conservation:

The conserved artefacts have been monitored over the past 10 years and in almost all the treatments have been successful and to the satisfaction of myself and East London Museum. Only one or two cast and wrought iron artefacts have presented problems hence the decision to build a display cabinet to combat this.
Plaster casts have been made for two significant display items; hammer and key which were made up almost entirely from corrosion product.

There are several exciting items still on site which have been identified for recovery; a pristine ballast block, a 9 pounder cannon and an anchor on the outside site. East London Museum would like these items for display and we propose to make the conservation of these items a part of the museum display. This will involve the electrolysis treatment of the cannon and the ballast block, using mild steel anodes in a sodium hydroxide solution inside the museum.

This display and the treatment of the wrought iron anchor in concrete baths already built on the museum ground to treat the “Atalaya” cannons should provide an exciting challenge for the future..

