Consider the conservation and preservation issues of a specific UNESCO designated site of built heritage
Port Royal, Jamaica
The sunken remains of what was once dubbed the wickedest city on earth has been immortalized and preserved in contemporary fiction, film, games and documentaries. Unfortunately for the artefacts of Port Royal that have not been excavated and the remains of the city there are a plethora of complicated conservation and preservation issues to consider. For the purposes of understanding the present situation and the factors that continue to be a threat to the site a short history of Port Royal’s past will be recounted including its seismic and climatic history before discussing some of the issues regarding the preservation and conservation of this site that remain in the future. 
[bookmark: _Hlk9291540][bookmark: _Hlk9873210]The sunken city of Port Royal is located off the south coast of Jamaica. Originally, the whole city was part of the sand spit called Palisadoes. Prior to the city’s construction, there is artefact evidence that the Taino, who were part of Arawak people who were indigenous to the area, inhabited the island by sometime after 1000 AD. However, the artefacts that were found during the excavation cannot confirm if the settlement was permanent or if the Taino used the area merely as a fishing camp (UNESCO, 2009). By the 1500s the Spanish had discovered that the Palisadoes were perfect for careening and named the area Cayo de Carena. It could be said that the Spanish never quite seemed to recognize the strategic importance of the area or how it could be used for more than just a place to refit, service and clean their ships. This is indicated due to the fact that under Spanish administration, nothing more than a few warehouses were built. In hindsight perhaps the Spanish had observed the instability of the areas weather and seismic activity and knew that Cayo de Carena was not a good place to build. The point is debateable, as in 1655 the British captured the island of Jamaica from Spain and immediately recognized the importance that the cay had in defending the island not only from recapture by the Spanish but also against the threat of French invasion. In the space of two years they built six forts in order to defend the island. It was perhaps in part due to this protection that the land between the forts became so densely populated. However, the flat topography and the ease of access to ships were other factors that made the land of the cay a desirable place to set up businesses and by 1692 it has been estimated that the population grew to between 6 500 to 10 000 people who inhabited over 2000 buildings. This was achieved on just fifty-one acres of land (UNESCO, 2019).  In hindsight, the bustling metropolis of Port Royal in this form was doomed from the start. 
[bookmark: _GoBack]On 7th June 1692 an earthquake with a magnitude of 7.7 (Public Seismic Network, 2019) creating three shocks each one stronger than the last followed by a tsunami resulted in thirty-three acres of the city being lost to the sea (UNESCO, 2013). Following this, Port Royal was stuck by further disasters. In 1703, a fire destroyed the remainder of the town. The authorities tried to force a situation where the centre of commerce would move to Kingston and this did suit many of the merchant inhabitants. However, the sailors and seamen remained in Port Royal as they felt that it was more conducive for their ships to access. The result was that both cities developed according to their different needs (UNESCO, 2019). Unfortunately, disaster did not end there and the island was hit by hurricanes in 1712, 1722, 1726, and 1744. Every time Port Royal started to recover, another disaster hit and the result was that it never fully recaptured its previous economic status and became more important as the British naval centre in the Caribbean (UNESCO, 2019) 
As the sinking of the city occurred very quickly, the site is what is referred to as a catastrophic site. This means that the inhabitants and visitors to the city had no warning that the disaster was going to occur and they would have been going on about their normal everyday lives. In the short time, that the city took to be devastated, the wares of everyday life, the contents of shops, warehouses, churches and homes slipped into the sea. What remains are down there are especially valuable as they are a snapshot of various activities in daily life in what was considered to be one of the most corrupt places to exist. The insights that the archaeological remains can give us are in many ways unique, and UNESCO has conceded that there is in fact “no comparable site” to Port Royal. This is why the protection and conservation of this site is of the utmost importance and why UNESCO has accepted the site onto their “Tentative Lists” while they await further information for the site to be nominated as a world heritage site (UNESCO, 2019).
Excavations have been taking place over the last six decades at Port Royal starting in 1959 with Edwin Link’s first archaeological excavation carried out in conjunction with the National Geographic Society and the Smithsonian Institution. Further excavations have been carried out by Robert Marx in association with Institute of Jamaican Culture and Donny Hamilton in conjunction with the Institute of Nautical Archaeology, Texas A&M University, and The Jamaican National Heritage Trust (Hamilton, 2006). More recently Jon Henderson in conjunction with Nottingham University and the National Geographic Society has undertaken a new survey of the site with the latest 3D technology and equipment available in order to create a detailed photogrammetric representation of the site so that the remains of the city that lie underwater could be virtually drained. The results of this were then included into a television documentary called Drain the Pirate City (National Geographic, 2017).
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Figure 1 – Map showing tectonic plates, fault lines and volcanos, (ArcGIS, 2019)






As is shown by the map above (Figure 1), the area surrounding the island of Jamaica has many features that can affect seismic activity. These factors could place the remains of the sunken city at risk. At first glance the amount of fault lines in the area are numerous. Added to this is the unique placement of the island with the separation of the North American Tectonic plate and the Caribbean Tectonic Plate just to the north. Further risks come in the form of the many volcanoes on the Northern American continent to the west and further volcanos to the east on the other islands. The distance of the volcanos are too far to pose a direct risk to the site, however the possibility of large eruptions, the subsequent ash fall and increased seismic activity of the surrounding areas could have indirect consequences for the submerged site. Off the Pacific coast of Tohoku, seismic activity in the form of earthquakes have been found to have made changes to the seabed. These changes have been in the form of sinking or deformation (Ozaki, 2011). 
The geology of the area consists mainly of alluvium which is very soft. On the day of the earthquake in 1692 the combination of groundwater, alluvium and the shaking of the earth caused a phenomenon called liquefaction. These elements combined had the effect of causing the buildings to either sink, tilt or slide off their foundations (Cohen, 2017, p 21; Seismic Resilience, 2019 & National Geographic, 2017). Due to the severity of the seismic activity many of the buildings sank and the sea claimed a good proportion of the cay and everything that was built on the affected land. The sudden nature of the disaster has resulted in Port Royal being considered a catastrophic site. Catastrophic sites are different to archaeological remains that have slowly fallen into disuse and been left to decay. Catastrophic sites are considered to be frozen in time and unless badly disturbed will remain that way until they are discovered. Examples of terrestrial sites that are considered to be catastrophic are Pompeii and Herculaneum. These sites were covered in pyroclastic flow awaiting the day that they would be discovered again. As these sites are frozen in time the information that can be garnered is unique in that it is an accurate detailed snapshot of what was occurring at the moment disaster struck. Additionally, sites like these can give detailed insights into daily life.
The area in which Port Royal is situated is afflicted with an abundance of features that cause increased seismic activity. In the last year alone Jamaica has suffered 4 earthquakes ranging from 2.6 to 4.7 in magnitude (Earthquaketrack, 2019). It is perhaps only a matter of time until the next big earthquake and tsunami. Given the changes seismic activity can effect on the seabed, it is likely that harm will befall the sunken remains of Port Royal.



Climate change, sea level rise and ocean warming are yet more factors that not only Port Royal is affected by, but also every other underwater cultural heritage site is exposed to. For Port Royal the sharp increase in hurricane activity and other factors are causing coastal erosion (Burgess and Johnson, 2016) in and around the area of the archaeological site. Increases of carbon dioxide in the ocean has led to a change in the chemistry of the seawater and has resulted in a state of ocean acidification where the ph. of the water is lower than it should be. Due to this acidification there is evidence that the chemically corrosive nature of the water is having an effect on marine life such as Mollusca, shellfish and coral reefs (WHOI, 2019).  Ultimately, as much effort is being made to protect the area, the sad fact is that given the nature of the environment and the challenges that are faced, there is a finite amount of years that the site will be able to survive in its current format.  
[image: ]Figure 2 - (Mona GeoInformatics Institute, the University of the West Indies, 2019)

[image: ]Sadly, there are still more threats to Port Royal which place it at risk. Kingston Harbour is extremely polluted from multiple sources, domestic and industrial. In April of 2019 a warning went out to local people that swimming should be avoided due to the levels of pollution in the area (Webber, 2019). The warning has come from Professor Mona Webber, a marine biologist and ecologist who is the director for the Centre of Marine Sciences at the University of the West Indies. One of the major issues is the gully system around Kingston which ultimately flows out into the harbour. Figure 2 shows the location of the gullies where storm water and other waste makes its way into the harbour. While Figure 3 shows satellite imagery of the locations surrounding the harbour that are made up of both residential and industrial land usage. The combination of the domestic and industrial land use coupled with the locations of the gullies have resulted in eutrophication.  This is a condition where the water becomes overly enriched with bacteria which produces an abundance of algae and plants (Webber, 2019). Added to this is the ever-present global problem of shipping pollution and plastic pollution. At the latest round of water testing Webber reported that there was plastic pollution of “2.6 million particles per kilometre square in the Kingston Harbour” which could take up to 450 years to break down (Webber, 2019). Figure 3 - Map showing residential and industrial land usage, (ArcGIS, 2019)

Looting to the site has been ongoing for many years and started straight after the city sank in 1692. It is difficult to say exactly how much information has been lost to the practice of “salvage” that took place in the immediate aftermath of the disaster. Currently the remains of the city are subject to a protection order and diving on the site is not permitted unless the required permits have been obtained (Thomas, 2014). While protection is in place, it is not fool proof and there can be no guarantee that further looting will not take place.
Given all of the risks that are facing this historic and unique site, it seems inevitable that this is one submerged site that may not have the luxury of being able to be preserved in situ without a way of isolating and protecting the area with some type of structure like the proposals for The Alexandria Underwater Museum Project or the already existing Baiheliang Underwater Museum in China (UNESCO, 2019). While there have been some amazing finds of shipwrecks and buildings under the waves, vastly older than the city of Port Royal, their surrounding environmental conditions have been completely different. However, nothing survives forever and even the sites that are in more stable environments will eventually require intervention of some description if they are to endure.
It seems more likely that the only way to ensure the survival of this site so that it is conserved and preserved for future generations is for it to be recorded in great detail. This can be done in a multitude of ways and the recent survey carried out by Jon Henderson has now created the most extensive photogrammetric study and survey of the site (National Geographic, 2017). As technology improves, more realistic ways of creating facsimiles of Port Royal will evolve such as virtual reality. The city itself has gained notoriety and will live on albeit in perhaps overly dramatic ways through the medium of film starting in 1953 with the movie City Beneath the Sea to more recently in the television drama Black Sails. Port Royal even features in computer games such as Assassins Creed IV: Black Flag. Added to this are a plethora of documentaries that have been made, books written and academic careers founded on “The Wickedest City”. The city, even now, over three hundred years later, has a way of capturing the imagination of young and old alike and perhaps due to the place it holds in peoples’ hearts there will always be an effort to find a way of preserving and conserving the remains of Port Royal.
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