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The shipwreck Nuestra Señora de las Mercedes (2017)

Presentation
Spanish Historical Heritage bears witness to the historical contribution that the Spanish
people have made to universal civilization and to their creative capacity today. In accordance to Article 46 of the Spanish Constitution, all public authorities are formally bound to
protect and enrich heritage sites.
Based on this mandate emanating from our Magna Carta, one of the fundamental
duties of the Ministry of Culture and Sport is to promote all facets of historical heritage
with the absolute conviction that culture is an excellent instrument with which to achieve
social cohesion.
In this regard, the Spanish Government’s ratification of the International Convention
on the Protection of the Underwater Cultural Heritage in June 2005, adopted by UNESCO in
2001, placed underwater archaeological heritage in the category of Underwater Cultural
Heritage making it an integral part of the cultural heritage of humanity and an element
of particular importance in the history of peoples and nations and their mutual relations
with regard to their common heritage. Ratification of this Convention by the Spanish Government obliges the Ministry of Culture and Sport to take action in this connection and
encourage a spirit of cooperation with other countries and institutions to protect, engage
in research, preserve and disseminate Spain’s underwater cultural heritage.
In this regard, on 30 November 2007 Spain’s Council of Ministers approved the National Plan for the Protection of Underwater Archaeological Heritage with the aim of defining the basic lines of action and implementing an effective policy for the protection of
underwater heritage.
The Spanish Underwater Cultural Heritage is an integral part of our history and that
of many countries, and is one of the most important in the world insofar as it is found
in all seas, from the Mediterranean to the Pacific, and has been randomly disseminated
down through the centuries along the coasts of America, Africa and Oceania.
The pillaging of Spanish underwater cultural heritage by the US treasure hunting
company Odyssey, specifically of the wreck of the frigate Nuestra Señora de las Mercedes
which sunk in international waters, and the international repercussions of that action,
sparked the need to undertake a Scientific-technical oceanographic mission in situ to
objectively assess the state of the remains of the wreck and of the dispersion zone of the
archaeological site. The first operation was in August 2015 and lasted for five days. That
campaign marked the first time in history that an archaeological prospecting mission was
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carried out at a depth of over 1100 meters under the sea. This was a milestone in underwater archaeology and put Spain at the forefront of this discipline. An archaeological map
of the site was drawn up, the state of the wreck was analysed and a series of artefacts were
extracted with a view to documenting and investigating what was left of the frigate Nuestra Señora de las Mercedes. The recovered artefacts are currently being treated at the
laboratories of the National Museum of Underwater Archaeology (ARQVA).
In 2016, the Ministry of Culture and Sport saw the need to conduct another survey at
the archaeological site of the shipwreck. The purpose of that campaign was to report on
the status of the archaeological site, accurately position the cultural assets still left at the
site for subsequent documentation and study, and extract archaeological material provided it could be properly conserved outside the aquatic environment. This survey included
a scientific-technical study of late 18th and early 19th century Spanish naval history and
underwater archaeology in Spain.
After the national and international success of the underwater archaeological campaigns of 2015 and 2016, the Ministry of Culture and Sport now presents its report on
the third campaign conducted in August 2017 and directed, like the previous two, by the
National Museum of Underwater Archaeology (ARQVA).
As in previous years, collaboration with other Institutions has been very fruitful. The
Marine Technology Unit of the Spanish National Research Council joined forces with the
Navy and the Spanish Institute of Oceanography contributing with its teams of researchers and the ship Sarmiento de Gamboa.
As the reader will soon learn, the methodology and results of this campaign were as
brilliant as those of the previous two and have allowed Spain to continue to be an international benchmark in underwater scientific archaeology, the source of great satisfaction
for all of us.
The Ministry of Culture and Sport’ commitment to preserving our rich heritage was
further enriched this time thanks to the participation of those responsible for underwater archaeology from the Governments of Portugal and Mexico who were invited to
embark with the expedition members for part of the expedition. This was Spain’s way of
highlighting the importance of Underwater Cultural Heritage as a tool for international
cooperation insofar as this heritage bears unique witness to the history of societies and
their relationship with the seas and oceans.
Ministry of Culture and Sport
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Introduction to the 2017 campaign

This campaign was organized and conducted according to the same archaeological parameters as the previous two carried out in the summers of 2015 and 2016. Its objectives
and development adhered to the project that I presented in February 2014 to the Directorate-General of Fine Arts of the Ministry of Culture and Sport. A more developed version
of that project was later presented in early Spring of 2015.
The rationale I presented in 2014 to the Directorate-General of Fine Arts was simple:
we had won the legal battle against the treasure-hunter Odyssey and the coins were here;
they arrived to Madrid in February 2012 and to Cartagena in December of the same year.
Now it was essential to wage and win the scientific battle, i.e. to implement an archaeological project over several campaigns at a depth of 1100 m where the shipwreck was located
with a view to documenting the state of the wreck even though we were well aware that
no project of its kind had ever been undertaken before.
The Directorate-General of Fine Arts approved the proposal and put me in charge of
the Project. The key to its success was the collaborative framework set up with another
institution, the Spanish Oceanographic Institute (IEO), which had never been involved in
underwater archaeology. The enthusiasm of its director, Eduardo Balguerías, and the fleet
chief, José Ignacio Díaz, when I proposed the project made everything much easier than
I had expected. From the very beginning the collaboration between colleagues from two
national institutions, the IEO and the National Museum of Underwater Archaeology (ARQVA), so close but so far apart until then, was not only very solid and serious, but I would
dare say extremely exciting for both parties.
In addition to an extraordinary team of researchers, the IEO contributed with the
ship Ángeles Alvariño and the Liropus 2000 ROV. These three factors made the 2015 and
2016 campaigns possible, and their success was widely reported on in Spain but received
even greater attention abroad.
In the Spring of 2017, with the preparation of the August campaign well under way,
we were pleasantly surprised to learn that the directors of the Spanish National Research
Council (CSIC) had contacted the Ministry of Culture and Sport about the interest of its
Marine Technology Unit (UTM) in participating in the National Museum of Underwater
Archaeology’s project. Not only did the collaboration of the UTM brilliantly round out the
institutional participation in the archaeological project “Mercedes” (IEO, UTM, ARQVA),
it also made another extremely positive contribution: The UTM enhanced the 2017 campaign with its ship the Sarmiento de Gamboa of 70.5 m in length, significantly larger than
the IEO’s Ángeles Alvariño. This was excellent news as one of the objectives of the 2017
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campaign was to locate, excavate and extract two huge cannons from the seabed: the two
16th century culverins that we had located in the previous campaigns. These cannons are
more than three and four meters in length and weigh over two tonnes each and we had
to bring them up from a depth of over 1000 m.
Thus, the difference between this campaign and the previous two was the replacement of the Spanish Oceanographic Institute by the CSIC’s Marine Technology Unit and
the Ángeles Alvariño by the Sarmiento de Gamboa. And I would like to take this opportunity to note that the collaboration with the UTM colleagues was as extraordinary as it
had been with those of the IEO.
Thanks go out to the IEO, UTM and ARQVA teams for their total dedication to this
campaign which, like the previous two, were a great success.
Below you will find the archaeological and oceanographic details of the campaign.
Dr. Iván Negueruela,
Nuestra Señora de las Mercedes underwater archaeology project
Director
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1. Background information
and general project details
1.1. Project objectives
The proposal for the underwater archaeological research project “Nuestra Señora de las
Mercedes” was made by the director of ARQVA to the Directorate-General of Fine Arts in
February 2014. It was later approved by the Directorate-General of Fine Arts in the Spring
of 2015. The project director, Dr. Iván Negueruela, immediately contacted the Spanish
Oceanographic Institute and the Spanish Navy. This resulted in the two Summer campaigns of 2015 and 2016.
Now we present the August 2017 campaign. Following are the main objectives of the
project:
A. Document the current state of the remains of the wreck lying on the seabed,
the aim being to discover what elements survived the 5 October 1804 sinking of the ship and what their status is following the intrusions by the US
treasure-hunting company called Odyssey Marine Exploration. Based on the
US Supreme Court decision of January 2012, the shipwreck and all its contents
belong to Spain in accordance with the United Nations Convention on the
Law of the Sea (UNCLOS) (Montego Bay) and the United Nations Educational,
Scientific and Cultural Organisation (UNESCO) Convention on the Protection
of the Underwater Cultural Heritage.
To that end, it was necessary to:
• become as familiar as possible with the entire archaeological site;
• draw up a bathymetric map of the site;
• locate as many artefacts as possible on the seabed;
• identify the artefacts that best contribute to identifying the wreck as the
Mercedes frigate based on documentation found in the archives;
• clean those parts of the wreck that are of greatest scientific interest;
• extract a selection of artefacts that prove the link between the wreck
and documentation in the archives;
B. Document the “works” and “operations” performed by the company Odyssey.
C. Excavate the wreck selectively based on the interests of the historical documentation.
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1.2. Project timeline
The two previous archaeological campaigns at the site of the Nuestra Señora de las Mercedes shipwreck were conducted in August 2015 and September 2016. The same institutions participated in both: the National Museum of Underwater Archaeology (ARQVA),
the Spanish Oceanographic Institute (IEO) and the Navy as an observer.
These same three institutions took part in the third campaign in August 2017, along with
the Maritime Technology Unit (UTM) of the Spanish National Research Council (CSIC)
which contributed with the ship Sarmiento de Gamboa and its specialized scientific staff.

1.3. Location and depth of the shipwreck
The August 2015 campaign confirmed that the ship sank 34 nautical miles off the southern coast of Portugal (adjacent to the city of Faro) and lies at a depth of 1131-1138 metres.
Hence, it lies beyond Portuguese national waters (12 nautical miles) and the contiguous
zone (the next 12 miles). Nevertheless, Portugal’s Ministry of Culture was informed of the
dates and objectives of all the campaigns.

Figure 1. Study area (IEO).
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2. Overview of the 2017 campaign

2.1. Campaign objectives
A. Continue with the work undertaken in the previous two campaigns as concerns
collecting information about the shipwreck:
• size of the site;
• state of conservation of the artefacts;
• dispersion of the ship’s remains;
• further develop archaeological mapping;
• make progress in the interpretation and analysis of the shipwreck;
B. Intensify and focus work on the eastern side of the wreck where we were
unable to document any artefacts during the 2015 and 2016 campaigns. As a
result, there was a lacuna in the archaeological documentation as regards this
area which we did not have time to document or explain.
C. Extract a small number of artefacts (following the recommendations of the 2001
Paris Convention to which Spain is party), meeting the following requirements:
• artefacts documented in the General Archive of the Indies (AGI) in line
with the criteria of the 2016 campaign. Here there are two objectives
that we consider very important:
1. establish the “archaeology-archive” nexus;
2. definitively prove that this is the archaeological site of the sunken
frigate Nuestra Señora de las Mercedes.
• unique and unrecognisable artefacts, not found or found in very small
numbers in museums, that could provide new insight into that period
of history, all based on historical-cultural, museographic, conservation
and legal grounds.
D. Finish mapping the area where the frigate Nuestra Señora de Las Mercedes
went down. Further details can be found in the reports of the Spanish Oceanographic Institute and the CSIC’s Marine Technology Unit.
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2.2. Participating institutions and technicians
The following institutions and technicians participated in the 2017 campaign:
A. Deputy Directorate-General for the Protection of Historical Heritage,
now the Deputy Directorate-General for the Management and Coordination of
Cultural Property of the Ministry of Culture and Sport. Institution responsible
for financing the campaign:
–– Elisa de Cabo de la Vega. Deputy Director-General Silvia Miralles Ortega.
Assistant Deputy Director
–– María Agúndez Lería. Head of the UNESCO Convention Area.
–– Sergio Ortega Muñoz. Museum technician.
–– Ana Isabel Rodríguez González. Head of the Economic Service.
B. National Museum of Underwater Archaeology (ARQVA, Cartagena) of
the Ministry of Education, Culture and Sport. Organizing institution and the
one responsible for the Campaign:
–– Dr. Iván Negueruela Martínez. Project Director.
–– Patricia Recio Sánchez. Museum curator.
–– Rocío Castillo Belinchón. Archaeologist and diver.
–– Juan Luis Sierra Méndez. Chemist in conservation and diver.
–– Antonio Fuentes Paniagua. Museum administrator.
–– Abraham Ramírez Pernía. Librarian
–– Soledad Pérez Mateo. Museum curator.
–– Luis Ángel Torres Sobrino. Museum technician
C. Spanish Oceanographic Institute (IEO) of the Ministry of Economy and
Competitiveness which provides its own technicians and those of two external
support companies:
–– José Ignacio Díaz Guerrero. Fleet coordinator.
–– José Ignacio Bermejo Martín. IEO Technician. Survey post.
–– Jorge López Sixto. Computer and acoustic technician of the company
Remolcanosa.
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–– Marco Antonio Gómez Mato. ROV supervisor of the company ACSM.
–– Joaquín Caamaño Luhia. ROV Supervisor, ACSM.
–– Alberto Romero García. ROV Technician, ACSM.
–– Rubén Calderón Martínez. ROV Technician, ACSM.
D. Spanish National Research Council (CSIC) and its Marine Technology
Unit (UTM), of the Ministry of Economy and Competitiveness:
–– José Ramón Urquijo Goitia. Vice-president of the CSIC, observer. Arturo Castellón Masallés. Head of deck as concerns the UTM.
–– Pablo Rodríguez Fornes. Head of the data collection system, UTM.
–– Manuel Paredes Alonso. Technician of the data collection system, UTM.
Héctor Sánchez Martínez. Technician of the data collection system,
UTM. Susana Díez Tagarro. Head of data processing, UTM.
–– Antonio Saldoval Díaz. Computer Technician, UTM.
–– Dulce Afonso Rodríguez. Computer Technician, UTM.
E. Spanish Navy, Ministry of Defence. A Navy officer was invited to participate as an
observer based on the current Interdepartmental Agreement between the Ministry
of Defence and the Ministry of Culture and Sport for cooperation in matters of
Underwater Cultural Heritage. The Navy requested to send two officers instead
of one, changing in the middle of the campaign. The officers appointed by the
Navy were both from the Marine Hydrographic Institute (IHM, Cadiz):
–– Frigate Captain Juan Rengel Ortega. IHM. Observer.
–– Frigate Captain Salvador Espinosa González-Llanos. IHM. Observer.
F. Madrid Scientific Films S.L., external filming company:
–– Javier Trueba. Director and producer of photography and video. David
Gutiérrez. Drone operator technician.
G. National Institute of Anthropology and History (INAH), Mexico. Within
the framework of the collaboration agreement between Spain and Mexico, two
technicians from the Deputy-Directorate of Underwater Archaeology of the
INAH participated in the campaign as observers:
–– Roberto Junco Sánchez. Deputy Director General of Underwater Archaeology of the INAH. Observer.
–– Flor Trejo Rivera. Technician from the Deputy-Directorate of Underwater Archaeology of the INAH. Observer.
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2.3. Technical equipment available to the project
As in previous campaigns, ARQVA provided the usual archaeology and restoration-conservation equipment, together with the specific IT, restoration and transport elements necessary for this campaign. It also made arrangements with the National Police to escort the
extracted archaeological artefacts from the port of Cartagena to the museum laboratories.
The IEO provided the “Liropus-2000” ROV designed to descend to a depth of 2000 meters, and the technical team to operate it.
The CSIC provided the oceanographic vessel named Sarmiento de Gamboa which is
equipped with dynamic positioning and other oceanography equipment (multibeam
probe and parametric probe). In addition, the Marine Technology Unit (UTM) provided a
high-depth side scan sonar that is installed in a towed unit (TDI).
Arrangements had initially been made for a Navy ship to sail from a nearby port (Ayamonte, Huelva, Rota or Cadiz) to the site in order to transfer a group of journalists from different media organizations and several heritage technicians from Spain, Mexico and Portugal
to the wreck. However, due to unforeseen circumstances, the visit took place in the port
of Huelva and that ship was not needed.

Figure 2. The CSIC’s oceanographic vessel Sarmiento de Gamboa with the ROV lowered and working at the wreck site.
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2.4. Media and institutional visits
As in previous campaigns, the Directorate-General of Fine Arts took the initiative to promote the dissemination of the project to society and encourage collaboration with other
international institutions. To that end, it was agreed to hold press conferences at the
beginning and end of the campaign, and to invite some members of the media to visit
the ship while it was ongoing. Several technicians from the Directorate-General of Cultural Heritage (DGPC) of Portugal and the National Institute of Anthropology and History
(INAH) of Mexico were also invited to this visit, as were Spanish representatives of the
Civil Guard and the Directorate-General for the Protection of Historical Heritage. They all
spent a day on board the ship to learn about the equipment, the work performed and the
preliminary archaeological results.
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3. Campaign log (August 2017)

3.1. Campaign dates
• 16-17. ARQVA team travels by train Cartagena-Madrid and Madrid-Cadiz.
Boarding in Cadiz.
• 18-20. Preparations in the port of Cadiz, press conference and journey to the
site.
• 21-27. Archaeological works.
• 27-29. Journey from the site to Cartagena (La Curra dock).
• 29. Disembark in Cartagena. Material unloaded and loaded onto a truck for
subsequent transfer to the Museum’s laboratories (ARQVAtec).
• 30. Press conference.

Figure 3. Itinerary of the 2017 Campaign (IEO).
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3.2. Preparations
• 16-17. Museum staff travel from Cartagena-Madrid and from MadridCadiz
The 16th and 17th are spent getting the technicians from Cartagena to Cadiz,
via Madrid.
• 17. Press conference with the authorities.
Press conference on board the Sarmiento de Gamboa on the 17th with the
following authorities:
–– The government delegate in Andalusia, Mr. Antonio Sanz Cabello.
–– The Director-General of Fine Arts and Cultural Heritage, Mr. Luis Lafuente
Batanero.
–– The vice president of CSIC, Mr. José Ramón Urquijo Goitia.
–– The director of the IEO fleet, Mr. José Ignacio Díaz Guerrero.
–– The director of ARQVA and of the project, Dr. Iván Negueruela Martínez.

Figure 4. Participants in the initial press conference at the port of Cadiz.
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• 18-20. Manoeuvres and preparations in the port of Cadiz
The ship remained in the port of Cadiz from the 17th to the night of the 20th.
These days were used to finish preparing the technical equipment and to perform practice runs in the port to prepare for the culverin extraction manoeuvre which, as we will see later, was technically very challenging. The ship set
sail for the site on the night of the 20th.

Figures 5 and 6. Preparation work and culverin extraction exercise in the port of Cadiz.

3.3. Campaign at sea
We worked 24 hours a day during the 2017 campaign. Daytime hours were mainly devoted to archaeological work with the ROV while nights were spent on oceanographic
study with remote sensing equipment. However, some exceptions needed to be made as
explained below.
• DAY 21
The ROV was lowered to the site first thing in the morning. The first culverin
was immediately located.

Figure 7. The first culverin found half-buried on the seabed (2015 campaign).
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The goal was to extract culverin number one which was located in the 2015
campaign when photographs were taken of decorative motifs and a sketch
drawn up.
Based on the success of the water jet in the 2015 and 2016 campaigns, it was
decided to use this same technique to remove the silt from around both sides
of the culverin allowing it to be removed with damage. Once the sides of the
culverin were free of silt, the water jet was also used to “excavate” the muzzle
of the culverin so that the loop in the high-strength (Dyneema®) synthetic
rope could be placed around it. It was initially believed that the only real challenge would be raising the culverin (calculated at between 1800 and 2500 kg)
and the 1140 m of cable and the concrete ballast (approximately 1200 kg) a
distance of 1136 metres from the seabed to the ship.

Figures 8 and 9. Seabed map. The large brown shadow is the ship Sarmiento de Gamboa.

Once the ROV was properly positioned next to the artefact, the water jet was
switched on to dig a trench parallel to each of its long sides. Each trench needed to be approximately 50 cm wide along the entire length of the artefact.
However, we ran into a major problem we had not counted on: soon after we
started to carve out the first trench with the water jet, we discovered that the
clay sediments were very compact and proved to be extremely resistant to the
water jet.
We decided to keep at it for several hours. Progress was extremely slow and in
some spots we were hardly making any headway at all due to the hardness of
the clay deposits.
By early afternoon, after eight hours of work with the water jet, only one of the
two lateral trenches had been dug, extending from the mouth of the culverin
to the trunnion.
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We decided to start digging the trench on the opposite side and met with the
same difficulty, that is, the sediments along the culverin were extremely hard.
The UTM survey team conducts its oceanographic studies during the night.
They began to work with the multibeam to develop a bathymetry of a broader
area and used the bottom profiler to analyse the substrate of the seabed.

Figures 10 a 13. Different snapshots of the cleaning of the first culverin.

• DAY 22
The ROV was sent back down first thing in the morning to continue the work
from the previous day. When the ROV reached the muzzle of the cannon, we
began to realize that the water jet, designed in a straight line, would not be
able to remove the compact sediment under the muzzle face. We therefore
decided to add a 90° elbow to the tip so that we could aim the water jet directly
at maximum pressure below the muzzle face of the culverin.
We brought the ROV back up on deck in the early afternoon to perform this
modification. We then built a new jet with an elbow in order to reach the lower
part of the culverin.
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As soon as that was accomplished, the ROV was sent back down to the site and
got back to work. However, due to the hardness of the sediment embracing
the culverin, work continued to progress much slower than expected.
At 10:00 p.m. the campaign director met with the ACSM technicians, and they
decided that the ROV would have to keep working all through the night.
Shifts were organized and two ROV operators at a time took turns working
throughout the night. For their part, each of ARQVA technicians worked twohour shifts, so that the operation was always supervised by one of them.

Figure 14. Close-up view of the angled piece welded on to the water jet to dig out under the culverin.

• DAY 23
The culverin was finally free after 38 hours of work with the water jet to excavate the sediment surrounding it.
First thing in the morning, a 1200 kg concrete counterweight was lowered to
ensure perfect verticality in relation to the ship’s gantry crane.
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Figures 15 and 16. Preparation of the concrete counterweight on the deck and commencement of its descent.

Figures 17 and 18. Manoeuvres to hook and secure the loop around the muzzle of the first culverin.

When the counterweight reached the bottom, the ROV began the operation of connecting the culverin to the counter-weight with a synthetic rope. Once the various stages
of this process were completed (managing to place a loop around the neck of the
culverin after passing it over the end of the muzzle in order to lift it and attach it to the
counterweight), the ascent began. The ROV remained on the seabed during this process to monitor the lifting process and calibrate the force exerted so as not to damage
the culverin. Once the artefact was on its way, the ROV followed it up to the surface.

Figure 19. Starting to lift the first culverin from the seabed.
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At 5:00 p.m. the concrete counterweight and the rope attaching it to the culverin arrived on deck. Once the counterweight was on the deck of the ship, it
was untied from the artefact and the latter was secured by means of a side crane (stern to starboard). The counterweight was then removed from the deck
of the ship to make room and the culverin was lifted out of the water.
Finally, at 5:35 p.m. on the 23rd, the culverin was placed on the deck of the
ship on a previously prepared bed of highly resistant rubber material to ensure
that neither the culverin nor the deck of the ship would be scratched.

Figures 20 and 21. Arrival of the first culverin to the ship’s deck by means of two cranes and safety lines.

Figure 22. Placing of the first culverin on a padded support prepared
on the deck of the ship.
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For thirty minutes the artefact was analysed, observed and photographed by
the team members. That was when they discovered its name, “Santa Bárbara”,
the year it was cast and other very interesting information to be analysed at a
later date.
Once these initial observations were completed, the “Santa Bárbara” was
transferred to one of the two large boxes that had been designed and prepared for this purpose and were brought by truck from ARQVA to Cadiz where
they were loaded onto the ship. The culverin was placed in its box and wrapped in material specifically designed for conservation. The box was then
screwed shut.

Figure 23. Wrapping of the cannon in barrier film before placing it in the transport box.

During the night of August 23rd and the following early morning, the UTM
team began to collect data with the side scan sonar (SSS) enclosed in a multi-purpose container called TD1. The SSS prospection areas were the site itself
and the areas to the east and north of the wreck, the aim being to determine
the extension of the archaeological site.
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Figure 24. Preparation of the multi-purpose container (TD1) used to house the UTM’s side scan sonar.

• DAY 24
The ROV was launched early in the morning to locate the second culverin.
Once located, the same method was used to pry away the silt along the sides
of the artefact so that it could be lifted from the seabed.
Fortunately, the sediment was easier to remove with the water jet than in the
case of the first culverin.
Another factor in favour: while the first culverin was on the seabed in a completely horizontal position, the second was inclined at approximately 25º. In
other words, the muzzle of the cannon was raised above the seabed and therefore there was less sediment to remove.
Thus, it was decided to begin the process of slipping the rope around the
muzzle of the cannon early that same afternoon. As was done in the case of
artefact 1, the ROV remained on the seabed “observing” the lifting manoeuvre.
Once the ascent began, the ROV followed.
Finally, at 7:00 p.m. the second culverin was lifted out of the water; an operation that took only one working day.
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Figures 25. Control centre from which the campaign
director orchestrated the ROV operations.

Figures 26. Loop placed around the muzzle of the culverin “Santa Rufina”.

Figures 27 and 28. Arrival of the second culverin and manoeuvres to place it on deck.

When the ROV arrived back on deck, ACSM technicians detected a failure in a
LARS pulley (Launch and Recovery Systems) probably due to the heavy work
it had performed over the last few days. The part needed to be repaired immediately, otherwise the ROV would be rendered useless.
The campaign director immediately summoned the following crew members
to the bridge: Arturo Castellón (CSIC-UTM), Ramón Urquijo (vice president of
CSIC), José Ignacio Díez (IEO), Salvador Espinosa (Navy) and the captain of
the ship, to take a decision in this regard.
In addition to the seriousness of the situation itself, the next day, August 25th, a
navy shuttle craft was scheduled to come to the site carrying a group of Mexican
and Portuguese archaeologists, observers from the Civil Guard, the president of
the IEO and several officials from the Ministry of Culture’s Deputy DirectoratesGeneral of State Museums and the Protection of Historical Heritage.
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However, the decision was clear and unanimous: the priority was to continue
working on the campaign with the least possible delay and therefore the ship
was ordered to set sail that same night to Huelva, where there are workshops capable of repairing the ROV the same day. Visitors would need to see the installations and the two culverins in the port while the ROV crane was being repaired.
Once this decision was taken, they went back on deck for initial observations
and analysis of the second culverin. Once the technicians had a look at the
culverin, it was placed in the box specially brought for that purpose just like
the first one.
Meanwhile, the Ministry, the guests waiting in the port of Huelva and the Navy
were informed that they would not be able to travel out to the Sarmiento
de Gamboa. Arrangements were made to dock the Sarmiento at the port of
Huelva where the scheduled visit would take place.

Figure 29. The second culverin, the “Santa Rufina”, on deck.
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• DAY 25
In the port of Huelva, at 10:30 a.m., visitors boarded the ship.
Throughout the morning they were shown around the ship and saw the ROV,
sonar and profiler equipment and the control room. In the afternoon they were
shown several videos and pictures of the operations performed thus far and, finally, they were shown the two culverins, the boxes being opened from the top.

Figures 30 a 32. Different moments of the visit in the port of Huelva.

At 6:30 p.m., the guests left the Sarmiento de Gamboa, the culverins were
repacked and their boxes closed. Crew changes were also made at that time:
• CF (frigate captain) Salvador Espinosa González-Llanos disembarked
and CF Juan Rengel Ortega embarked, both from the IHM.
• David Gutiérrez Torres from Madrid Scientific Films disembarked.
• Flor Trejo Rivera and Roberto Junco Sánchez from INAH, Mexico embarked.
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At 8:00 p.m., the ship set sail again for the archaeological site where it arrived
early the next morning. The damaged part of the ROV’s LARS had been repaired and reinstalled.
Now that the two culverins had been extracted, while the ship was heading back
to the site, the director called a meeting of the ARQVA team to inform them of
the next objectives. Different options were analysed since, thanks to the two
previous campaigns, several articles of interest had been identified on the seabed.
They decided that the first target would be a bronze sheave positioned next
to the ship’s south anchor which was identified in the 2015 campaign, and
which could provide new information about the ship. The next objective was
to locate a bronze pestle that was also found in 2015, since this could provide
additional information complementary to that provided by the gold pestle and
the mortar base extracted in the 2015 and 2016 campaigns.
• DAY 26
The ROV was sent down early in the morning. As decided the previous evening, the first target was the sheave positioned next to the ship’s iron anchor
on the southern side of the site. We first examined the area and documented
the different elements found there, including a coin that was caught in the
iron concretions of the anchor.

Figures 33 and 34. Location of the two bronze sheaves lying next to an anchor and two iron kedges.

Figure 35. A silver coin embedded in the iron oxide
exudations of a large anchor.
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Figures 36 and 37. Documentation of the two sheaves with their bronze pulleys and some wood remains.

The two sheaves were then cleaned with the water jet and photographed.
After studying their position, it was decided that one of them could not be
extracted and we therefore turned our attention to the one situated under the
anchor shaft.
As in previous campaigns, the ROV was equipped with padding on its titanium
hands to protect the artefacts whilst being removed.
The sheave was cleaned with the water jet and extracted without incident. It
was then deposited in the ROV’s transport box.
After completing this objective, we focused on the bronze pestle. The ROV was
repositioned to the coordinates recorded in 2015. However, after an hour and
a half of searching, the pestle could not be found, our conclusion being that it
may have been buried under sand on the seabed.
However, a different object was found while we were searching for the bronze
pestle. The ROV took several close-up photographs and we discovered that it
was a small brass tap. We decided to recover it. Fortunately, the tap was lying
on a very hard section of seabed and was therefore not buried. Possibly the
same ocean current that appears to have buried the bronze pestle, uncovered
this tap which was briefly cleaned with the water jet and placed in the ROV’s
transport box.
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Figure 38. Bronze tap.

Soon after that, we located another item. We cleaned it with the water jet and
saw what appeared to be a very thin, rectangular plate, full of roughly made
perforations with no particular pattern. We finished cleaning it and placed it in
the ROV’s transport box.

Figures 39 a 42. Discovery, cleaning and removal of a perforated plate. Note that the titanium fingers of the ROV are
padded with neoprene to protect recovered artefacts.
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After securing this last artefact, the ROV was sent up and was back on deck
by 2:00 p.m. The campaign director then opened the ROV’s transport box
to register the artefacts brought up. Throughout the afternoon, the Museum technicians did an inventory of the artefacts, took measurements,
and then photographed and packed them in the boxes brought for that
purpose.
In the meantime, the ROV was sent back down to the site, this time to find
a howitzer, like the one extracted in 2015. To do this, it was equipped with
the rope and loop needed to bring it up. The size and weight of the howitzer made it much easier to handle than the culverins and the operation was
performed as in 2015. The ROV cleaned the howitzer, fastened the loop
around the muzzle and barrel and brought it up itself hooking on with its
titanium arms.
The operation proceeded exactly as planned and the howitzer and ROV arrived on deck at 10:30 p.m. The artefact was then immediately transferred to the
wet laboratory for cleaning and packing.

Figures 43 a 46. Cleaning, extraction and arrival on board of a size 3 bronze howitzer.
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• DAY 27
The ship had to depart for Cartagena in the early afternoon of the 27th in order
to reach its destination early on the 29th. This meant that we could only work
in the morning. We decided to spend the whole morning working with the TD1
collecting data with the side scan sonar and checking new areas with the ROV.

3.4. End of the campaign
• DAY 28
The journey from the archaeological site to Cádiz and on to Cartagena continued.
• DAY 29
The Sarmiento de Gamboa arrived at Curra dock in the port of Cartagena at
9:30 a.m. on the 29th. The ship was met at the port by a truck to transport the
artefacts, the police and a vehicle from ARQVA. All the material was taken to
the Museum’s conservation and restoration laboratory, where they unpacked
the archaeological artefacts and arranged the press conference.
• DAY 30
The press conference was held at 12:00 noon on August 30th. In attendance
were the
– Director-General of Fine Arts and Cultural Heritage, Mr. Luis Lafuente
Batanero.
– The Chief Admiral of the Cartagena Arsenal, Mr. Aniceto Rosique.
– The spokesperson for the Government of the Region of Murcia, Ms.
Noelia Arroyo.
– The IEO director, Dr. Eduardo Balguerías.
– The director of the National Museum of Underwater Archaeology and
the “Mercedes” Project, Dr. Iván Negueruela.
At the conclusion of the press conference, the journalists and other attendees
proceeded to the main hall of ARQVAtec where they were permitted to take
photographs of the artefacts.
At 1:30 p.m., the press conference and the 2017 campaign at sea drew to a close.
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Figure 47. Final press conference at which the results of the campaign were presented.

Figure 48. Presentation of the archaeological artefacts recovered in 2017.
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4. Work performed

4.1. Work zones
Excavation work with the ROV focused on two zones in the 2017 campaign:
• Zone A, northwest of the site, in the vicinity of one of the two large iron anchors.
• Zone B, southeast of the site, in the area where the two large culverins were
located.
However, prospecting work with acoustic remote sensing equipment (multibeam echosounder, parametric echosounder or bottom profiler and side scan sonar) covered a
much wider area.

Figure 49. Map of the wreck with the location of the objects extracted. August 2017.
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4.2. Archaeological study
4.2.1. Excavation with water jet

In this Campaign we followed the same archaeological procedure used in the
August 2015 campaign, i.e. excavation with a water jet with excellent results
(Negueruela et al., 2015: 48-49).
However, as described above, in the 2017 campaign the water jet was improved
by the ACSM and ship technicians. This campaign’s water jet was new and a
90º elbow extension was later added to enable access and cleaning under the
muzzle of the culverin.

Figure 50. Close-up of the simple water jet.

Figure 51. 90º elbow extension added to the water jet.
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4.2.2. Recovery of artefacts

One of the objectives of the 2017 campaign was to excavate and extract the two
large heavy bronze culverins, and to that end a complex and precise manoeuvre
was designed.
The IEO prepared two 25-meter loops of Dyneema®, a high molecular weight,
extremely strong polyethylene fibre with a maximum working tension of 20 tonnes
which minimized any abrasion caused by chafing against the cannon barrels. It was
ideal in preventing scratches or any other damage while bringing the cannons up.
The ROV was used to place the loop around the muzzle of each of the culverins.
The other end of the loop was then attached to a counterweight of approximately
1200 kg lying on the seabed near each culverin and attached by a steel cable to
the ship’s main crane.
Once this operation was concluded, the hoisting manoeuvre to the ship began by
means of steel cables and a combination of winches and cranes that ensured the safety
of the operation. The lifting manoeuvre to the ship was critical given the danger of
suspending a nearly three-tonne cannon like a pendulum over an unstable surface, i.e.
the deck of a ship shifting under the waves on the high sea. To precisely control the
movement of the suspended cannon, several stabilising ropes were tied to it as it was
being hoisted by two cranes until it was placed in a horizontal position on the ship.
On the afterdeck of the Sarmiento Gamboa, a polyethylene foam bed or cover
was arranged on a flexible structure to secure the cannon barrel on the deck of
the ship, to prevent bumps or scratches that could damage it, and to prepare it for
packaging and transport.

Figure 52. Placing of the second culverin on a padded support prepared on the deck of the ship.
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The premise underpinning the extraction of these artefacts was that, far from being
in a stable environment where deterioration processes are reduced to a minimum,
the cannons were lying in an aggressive, erosive and oxidizing environment and
would have ended up dissolving, progressively and irreversibly, in the sea water, and
ultimately disappearing leaving only mineral concretions. This process was observed
in the artefacts recovered in previous campaigns which were highly deteriorated
by corrosion and had lost their original finish due to oxidation.
4.2.3. Preliminary archaeological documentation

Before taking the necessary measures to guarantee the preservation of the archaeological artefacts recovered, they were preliminarily documented: assigned
an inventory number (from NSM17_00001 to NSM17_0006); initial photographs
taken of the artefacts and their decorative motifs, and prepared for a pre-inventory
with basic data (see Annex 1).
In the 2017 campaign a total of six objects were recovered: two large bronze Renaissance culverins that formed part of the cargo the ship was carrying; a small
bronze howitzer type-3 cannon which was part of the ship’s artillery; a bronze tap;
a perforated copper plate, and a pulley block with three bronze pulleys and some
structural wooden remains.
The complete description, analysis and appraisal of these archaeological artefacts can be found in section 5.

Figures 53 and 54. Initial photographic documentation of the first culverin.
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Figures 55 and 56. General documentation and close-up of a perforated copper plate.

Figures 57 and 58. Initial documentation of the remains of a pulley block with three bronze pulleys and wooden remains.

Figures 59 and 60. Initial documentation of a type-3 howitzer cannon and a bronze tap.
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4.2.4. Preventive conservation

As soon as the culverins reached the deck, external sediment samples were
taken for analysis in order to identify the mineral composition of the sediments on the seabed. Samples were also taken of small crystalline forms with
a metallic lustre that had grown inside the culverins.

Figures 61 and 62. Sampling of sediment from inside the first culverin.

The culverins were wrapped in aluminised polyester and polyethylene barrier
film (Moistop® Barrier Foils) to protect them from water vapour permeation and
ambient oxygen and hence minimise oxidation between recovery and arrival at
the ARQVA conservation and restoration laboratory. The culverins were then
placed in wooden boxes lined with polyethylene foam and immobilized inside
with ratchet tensioners. The rest of the objects were carefully packed and protected with polyethylene foam.
The howitzer was protected in a similar way but, owing to its smaller size, was
placed in a sturdy polypropylene chest (Pelicase) with foam trays. The rest of
the smaller objects were packed in envelopes made to measure with Escal®
sheets which were then thermosealed.
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Figures 63 and 64. Arrival on deck of the second culverin, the “Santa Rufina”, and packaging with an aluminised
polyethylene and nylon barrier film (Marverseal®).

Figures 65 and 66. The box was screwed shut after first securing the culverin with ratchet tensioners to the box base.
Later, the box could be opened from the top.
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Figure 67. Moving the box with the culverin to stow it and secure it on deck.

4.3. Oceanographic study
On this occasion, the CSIC’s Marine Technology Unit (UTM) was in charge of conducting
the oceanographic studies. Following is a summary of the work performed taken from the
report submitted by the UTM.
4.3.1. Data acquisition

The times when the ROV was not working were devoted to this task, especially
nights and the final day of the campaign. The following equipment was used:
First, an expendable bathythermograph (XBT) profiler was used in the work
area to compile a sound velocity profile with which to correct the bathymetry
obtained with the multibeam echosounder and introduce it into the USBL.
These were then performed in several topographic surveys with the Atlas Hydrosweep DS deep multibeam echosounder. This is a state-of-the-art multi-beam echosounder designed to perform bathymetric surveys of the seabed
to depths of over 10,000 meters. As we had a previous bathymetry from 2015,
we could scan with a reduced beam and at low speed in order to obtain a highresolution mosaic.
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Data were also gathered with the Atlas Parasound P-35 parametric echosounder. This is a high resolution seismic sub-bottom profiler with a parametric effect. It is mainly used to develop high-resolution seismic profiles of
superficial sedimentary layers and to detect elements buried in the seabed. It
provides information on the sedimentary structure of the wreck area.
Lastly, an underwater vehicle or multipurpose towing container DT1
was deployed by means of the stern gantry and housed several pieces of equipment. On this occasion, the main piece of equipment was an Edgetech DT1
deep-tow side scan sonar with 2 frequencies, high 410 KHZ and low 75 KHz.
Other equipment was also housed in the DT1, including: an Edgetech 216 bottom profiler (2-16 KHz), an Ixsea acoustic positioning system, a temperature
and salinity meter, a depth sensor and an altimeter.

Figure 68. New bathymetry obtained with the multibeam and bottom profiler paths.
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Figure 69. Bottom profiler recording.

Figure 70. Multi-purpose container (TD1) used to house the UTM’s side scan sonar.
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Figure 71. First recordings of the side scan sonar on the 2017 bathymetry (UTM).

Figures 72 and 73. Side scan sonar (SSS) data acquisition and processing.
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4.3.2. Data processing

Throughout the campaign, one of the UTM specialists was processing the data
obtained from the multibeam echosounder and the side scan sonar.
Multibeam data were processed with CARIS HIPS&SIPS 10.3.1 software using
the coordinate system: WGS84 / UTM zone 29N. Raw data were filtered and
interpolated, and the velocity profile and necessary corrections were applied.
As a result, two bathymetries (with a cell size of 1 m and 5 m) and a reflectivity
mosaic (with a cell size of 1 m) were generated. It was surprising that in multibeam reflectivity no change in intensity was observed at the site of the wreck.
Side scan sonar data were processed with SonarWiz 5.08 software using the
coordinate system: WGS84 / UTM zone 29N. Raw data were imported to obtain
acoustic images and the necessary corrections were made to improve images
and project them.

Figure 74. Reflectivity with the site area superimposed in blue.
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Figure 75. First recordings of the side scan sonar of 2007, with the site area superimposed in red (UTM).

Figure 76. Side scan sonar recording in the site area. The anomalies detected coincide
with the dispersion of documented archaeological material.
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4.4. Documentation and filming of the campaign
The underwater work performed during the course of the campaign was documented
with the ROV’s four video cameras and one still photography camera.
Also, all work was filmed by the company Madrid Scientific Films with several professional
still photography and video cameras, a 360º panoramic camera and a drone.

Figure 77. 360º panoramic camera and drone.

49

The shipwreck Nuestra Señora de las Mercedes (2017)

5. Archaeological artefacts

5.1. Two Renaissance culverins
5.1.1. Background documentation

The main interest in these two artefacts is that they are specifically mentioned
in two documents: one from the General Archive of the Indies (Archivo General de Indias—AGI) and another from a private archive (Negueruela et al.,
2017: 173-174). The well-known Cargo Manifesto of the frigate upon its departure from the port of Callao in March 1804, lists “two defunct bronze cannons” (“State of the funds, fruits and stocks of the frigate”, AGI, Lima 1440, No
25). And the document on the “Condition and seaworthiness of the frigate”,
signed in Montevideo in August 1804 which, in the first note on the reverse
side, mentions “two excluded bronze culverins” (“General State of the royal
frigate”, Collection of Manuel Ruiz Luque, Montilla, Córdoba). Hence, these
cannons were cargo on-board the frigate and not artillery in use.

Figure 78. “State of the funds, fruits and stocks that, according to the Registry, the war frigate named
Mercedes and its ship-master Vicente Antonio de Murrieta sailed to Cadiz” (Spain, Ministry of Culture
and Sport, General Archive of the Indies, LIMA, 1440, No. 25).
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Figure 79. Close-up of the previous document. The third line reads: “2 defunct bronze cannons”.

Figure 80. Obverse side of the document “General status of the royal frigate Nuestra Señora de las Mercedes, with
38 cannons that, commanded by Captain José Manuel Goycoa, sails from the port of Montevideo”, signed in Montevideo on August 7, 1804 (collection of Manuel Ruiz Luque, Montilla, Córdoba).
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Figures 81 and 82. Flip side of the previous document and close-up thereof, the first line of which reads: “Two excluded bronze culverins” (collection Manuel Ruiz Luque, Montilla, Córdoba).

In the first campaign (August 2015), we had the good fortune of locating both
culverins and were able to mark their location with sub-meter accuracy. This
enabled us to proceed directly to their location in the third campaign. In the
2015 campaign we also observed with sufficient clarity that one of the two
culverins (the one we subsequently identified as “Santa Bárbara”) lay on the
seabed in a conspicuously horizontal position, while the other (the one identified as “Santa Rufina”) was inclined such that the muzzle was facing upwards
while the breech was slightly buried under sand deposits.
In the 2015 excavation we were able to document several iconographic fields
on the horizontally positioned “Santa Bárbara” culverin, including:
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A. A coat of arms featuring a sign with five lines in high relief with square capital
letters but we were only able to distinguish single letters (Negueruela et al.,
2016: 51, photo 49).
B. A mythological heraldic motif formed by two beings with a human torso and
head but with fish tails for legs. Both characters, typical of the ancient marine
thiasos, lean symmetrically on a large central amphora, possibly representing
abundantia, juventus, copiae, or similar. In that 2015 campaign we made a
pencil sketch (Negueruela et al., 2015: 52, fig. 21).
C. Another decorative field was formed by a continuous band in which the emblems of the Crowns of Castile-Leon are juxtaposed: castle-lion rampant-castlelion rampant ...
D. The two handles of the culverin, in the shape of an animal head, protruded
from the seabed.
–– Unfortunately, none of this detail could be seen in the case of the
“Santa Rufina” culverin where only the end of the muzzle was visible
(Negueruela et al., 2015: 41, photo 24).
–– Both culverins were extracted in the 2017 campaign and are described
below.
5.1.2. The “Santa Bárbara” culverin (NSM17-00001)
Description

Bronze culverin-type cannon with the following features:
• Dimensions
–– Maximum diameters: breech, 48.57 cm; muzzle, 34.88 cm; trunnion,
11.65 cm.
–– Other diameters: bore, 12.3 cm; chamber, 0.72 cm.
–– Maximum length: 434 cm.
–– Total length not including knob: 398.2 cm.
– Weight: 2663 kg.
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• Initial state of conservation
– In general, the cannon is in a fairly good state of conservation.
– The entire piece is covered in greenish spots that are presumably copper carbonates (malachite and azurite).
– Intense emerald-green spots appear under the copper carbonate, possibly oxychlorides. These are found at different spots: next to the handles, on the trunnions, part of the muzzle and other areas.
– There are generalised iron inclusions, in the form of ochre spots, especially on the breech, the first section of the barrel and occasionally on
the rest of the barrel (coat of arms). In some of these areas (breech and
first section), there are ferric chloride stains with a pH of 2.0.
– Calcium carbonate concretions were found on the muzzle, the handles,
the upper part of the barrel that was exposed and in a few spots in the
middle of the barrel.
– There are also indefinite whitish inclusions in the decoration, especially
in the first section. These could be seabed sediments (concretions).
• Decoration
This culverin-type bronze cannon is highly decorated with various inscriptions
and heraldic and figurative motifs. The most frequently occurring are two decorative bands found around the perimeter of the barrel:
– One is decorated in relief representing the lions and castles of the
Crown: lions rampant looking to the left and castles with three towers
each crowned with an embattlement.
– The other consists of pairs of male mythological figures seated around
an amphora. Instead of legs, they have fish tails which make them look
like tritons. They appear in seven places: once next to the vent field
astragal; four times framing each of the two sides of the Castile-Leon
decorative bands; and two more on the muzzle, on both sides of the
band where the details of the foundry are found.
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Figure 83. Distinguishable elements on the “Santa Bárbara” culverin.

Figure 84. Decorative elements on the “Santa Bárbara” culverin.
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Figure 85. Other decorative elements on the “Santa Bárbara” culverin.

Analysis of the artefact

• Muzzle of the culverin. The muzzle features a pronounced swell surrounded by two fillets. From the fillets towards the bore the diameter is reduced by
means of a half-torus moulding. And from the fillets towards the barrel there
is a moulding similar to the aforementioned half torus but in the form of a column capital typical of the Tuscan order. This bundle of juxtaposed mouldings
forms the aforementioned swelling around the mouth of the culverin. From
there and until the end of the barrel, the diameter of the culverin progressively
widens.
• Name of the gun-founder. Adjacent to the aforementioned swelling of the
muzzle we find the first epigraphic field that ends with a small bull on a fillet
the two ends of which appear on either side of the bull. In this field we find
square raised capital letters forming a perimeter sign featuring the name of the
Sevillian founder that made this exceptional piece:
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BERNARDINO DE TEXEDA ME FECIT

Figure 86. Muzzle of the “Santa Bárbara” culverin.

• Date of the culverin. Following the bull that marks the limit of the
name of the gun-founder we find the date in high relief: 1586.
• Barrel of the culverin. Moving down from the date along the barrel of
the culverin there is no further decoration until the coat of arms before
the trunnions in the central part of the barrel that fit in the gun carriage.
• Requisitioner’s coat of arms. Located in the third section or barrel
is a coat of arms in relief surrounded by curled sheets of parchment. In
this field there are five lines of raised text separated by fillets with the
following inscription:
PORMAN
DADODE
LECXoSRCON
DEDELVI
LLAR
This identifies the person who commissioned the cannon: Fernando de Torres
y Portugal, count of Villardompardo, who was viceroy of Peru between 1585
and 1589.
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Figures 87 and 88. Requisitioner’s coat of arms on the “Santa Bárbara” culverin.

• Three decorative borders. Immediately following the coat of arms we come
to a large decorative field formed, in turn, by three fields. The first contains
the mythological motif of the tritons reclining on the amphora which we had
seen on the seabed in 2015 and made a drawing of. It is followed by a fillet
that separates it from another epigraphic field formed by the juxtaposition
of the aforementioned motifs of the Crown of Castile-Leon, a field that is also
framed by a second fillet identical to the previous one. And then we find the
same epigraphic field of the Thiasos tritons leaning against the amphora but
now inverted.
• Name of the culverin. Before reaching the two animal-shaped handles,
there is a sign in relief in two lines framed between two rhombi featuring the
name of the cannon (“Santa Bárbara”) and is in the second section of the cannon behind the handles:
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SANTA BÁR BARA

Figures 89 and 90. Name of the culverin “Santa Bárbara” and central handle with the head of a carnivorous animal.
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• Central handles in the shape of the head of a carnivorous animal. It
is followed by the two handles, not in the typical shape of a dolphin head, but
rather a carnivore. It could be the head of a lion or a wolf, probably the former
judging from the mane.
• Two trunnions to support the barrel in the gun carriage. These are
found on the sides of the barrel, composed of two solid cylinders.
• Repetition of the decorative borders. We find the same decorative ensemble described above, i.e. the decorative borders of tritons leaning against an
amphora and the motifs of the Crown of Castile-Leon.

Figures 91 and 92. Motifs of the decorative borders: two tritons reclining against a large amphora; lions and castles.
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• Coat of arms of Castile-Leon. Next we come to the coat of arms in four
squares, all under a crown. In this case, from left to right and from top to bottom, we find: a lion and a castle at the top; and a castle and a lion along the
bottom, exactly the opposite of the typical arrangement which the coat of
arms of the second culverin does adhere to. There is no more decoration from
there down to the breech of the culverin.

Figure 93. Coat of arms of Castile-Leon on the first culverin.
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• Breech of the culverin. Just as the widest part of the culverin’s muzzle is
marked by two fillets, the maximum diameter of the breech is likewise marked
by another two, from which point the width diminishes completely up to the
final decorative motif described below.
• Weight of the artefact. The inscription on the breech: 58 Q ZA. Indicates the
weight of the cannon (58 quintals: 2663 kg) and is located between the two
upper bands of the breech.
• Knob. At the end of the culverin we find a highly decorated knob, formed by a
powerful central stem surrounded by four “buttress” like motifs representing
the heads of a carnivorous animal.
Typically, the heads of animals that appear on culverins are thought to be dolphins. But in this case they are clearly “carnivores”. Two unmistakable features
support this hypothesis: ears are clearly visible and hair around the eyes. It is
not clear whether they are lion or wolf heads, although the explicit representation of the mane leads us to believe that they are lion heads.

Figures 94 and 95. Breech and knob of the “Santa Bárbara” culverin. Close-up of the knob: the head of the animal
does not represent a dolphin, but rather a carnivorous animal.

Appraisal

This is an exceptional artefact both in terms of its dimensions and weight, its
numerous decorative motifs, and the amount of information it provides us
regarding aspects on this subject and period that until now were unpublished
or simply not studied.
Following is a basic summary: “The Count of Villar commissioned the foundry
Bernardino de Tejeda to manufacture this culverin which was completed in
1586. Its weight 2663 kg and it belongs to the Crown.”
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The iconographic motifs chosen by the viceroy to decorate this enormous culverin clearly express his desire to make it clear that it belongs to the Crown. Evidence
of this is the pre-eminent location of the coat of arms of the Crown of CastileLeon. Secondly, the perimeter border, repeated twice, in which the lion and the
castle of the coat of arms are juxtaposed in uninterrupted continuity. And thirdly,
the fact that he did not put his own family coat of arms on the cannon (count of
Villardompardo and a maternal descendant of the king of Portugal), but rather
limited his protagonism to the words “by order of ”. All of this makes it clear that
the viceroy’s intention was far from having the piece made for his own glory but
rather to make it clear that this weapon belonged to the State.
The border decoration, a circular frieze with the mythological motif of two hybrid
human-fish beings reclining on a large amphora stands out. This is a clear mythological allusion to Neptune’s marine entourage, to the marine thiasos, an ode to
the sea. This decorative band is repeated seven times.
The repetition of the two iconographic motifs, lion rampant, coat of arms and marine
mythological beings, suggests that the viceroy and the gun-founder gave equal importance to the two borders in terms of the iconographic code. It seems clear there
must be an explanation for this: the same importance given to the border decoration
representing the Crown of Castile-Leon and the one depicting this specific classical
mythology and no other. This is an aspect that we will continue to research.
There is another singular decorative element that is repeated on the handles of
the culverin and on the knob. Culverin handles are often shaped like the head
of a dolphin. However, in the case of these two pieces by Bernardino de Tejeda
they are not. This is unmistakable because both handles have ears on either
side of the heads represented. This same element (the ears) is repeated in the
four “buttresses” that decorate and reinforce the knob. So, we have to accept
that what Tejeda has selected is not a dolphin, but rather a wolf or a lion head;
in any case, the head of an aggressive and threatening carnivore. The very explicit representation of the mane leads us to believe that they are intended as
lion heads. The same is true for the two handles of the “Santa Rufina” culverin.
Another unusual detail is the arrangement of the motifs on the Castile-Leon coat
of arms on this culverin, just the opposite of how they appear on the second
culverin which is the standard arrangement on this type of Castile-Leon coat of
arms. There was probably some confusion when ordering the moulds for the four
squares of the coat of arms.
The rest of the aspects of the culverin are quite standard, except for the exceptional quality of the piece which has already been mentioned several times. The
two lateral trunnions that fit into the gun carriage so as to be able to aim the culverin; the rear end of the culverin, the breech, which may be more (as in this case)
or less decorated.
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Lastly, not much is known about the gun-founder Bernardino de Tejeda. His
transfer to the viceroyalty of Peru was apparently requested by Fernando de
Torres, and very possibly is related to the document that we have just reviewed.
We would note that that this Bernardino de Tejeda, from Seville, was also the
gun-founder who cast the second culverin extracted during this campaign, the
“Santa Rufina” dated 1601, i.e. 15 years later.
5.1.3. The “Santa Rufina” culverin (NSM17-00002)
Description

Bronze culverin-type cannon with the following features:
• Dimensions
– Maximum diameters: breech, 43.92 cm; muzzle, 31.64 cm; trunnion,
11.77 cm.
– Other diameters: bore, 12 cm; chamber, 0.58 cm; knob, 8.1 cm.
– Maximum length: 390.5 cm.
– Total length not including knob: 364.5 cm.
– Weight: 2214 kg.
• Initial state of conservation
– The cannon is in good general condition.
– It has greenish spots over the entire surface that presumably are copper carbonates (malachite and azurite). Beneath these copper carbonates there are intense emerald green patches that spread over the entire surface, possibly oxychlorides.
– There are iron inclusions in the form of ochre spots, especially on the
breech, muzzle and in the lower part of the third section or barrel of
the cannon. In some of these areas there are ferric chloride stains with
a very acidic pH.
– It has corrosion holes, i.e. a large number of small perforations in the
upper part of the muzzle and barrel, and to a lesser extent in the midsection and breech.
– There are calcium carbonate concretions from living organisms (Pomatoceros triqueter and others), especially near the muzzle and the part
of the barrel that was protruding from the sand.
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• Decoration. This second culverin, “Santa Rufina” is not as elaborately decorated as the “Santa Bárbara”. Its main decorative element is acanthus leaves. It
also features heraldic motifs rather than mythological ones.

Figure 96. Identification and decorative elements of the “Santa Rufina” culverin.
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Figure 97. Other decorative elements on the “Santa Rufina” culverin.

Analysis of the artefact

• Muzzle. The muzzle features an inscription in capital letters between two
rhombi: “Bernardino de Texeda”, which is the name of the founder. This is
Bernardino de Tejeda, the Sevillian gun-founder who King Felipe II sent to
Peru and who, as was mentioned above, is the same person who made the
“Santa Bárbara”.
BERNARDINO DE TEXEDA
• Acanthus leaves. Just beyond the muzzle astragal we find decoration in the
form of large acanthus leaves around the perimeter. This is the main decorative element of this culverin with a clear classical influence.
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Figures 98 and 99. Identification elements of the “Santa Rufina”
culverin. Muzzle of the second culverin where we find the name of
the gun-founder (Bernardino de Tejeda) followed by decoration with
acanthus leaves.

• Requisitioner’s coat of arms. The coat of arms is chequered and is comprised of 15 squares and a border made up of 16 alternating representations of
a lion and a castle (representing Castile-Leon), crowned with an eagle’s head
whose wings wrap around the coat of arms. It is located in the third section or
barrel of the cannon, very close to the central handles. This is the family coat
of arms of Luis de Velasco y Castilla who was viceroy in Mexico and later in Peru
between 1596 and 1603.

Figures 100 and 101. Coat of arms of the viceroy Luis de Velasco
y Castilla, next to the name of the culverin “Santa Rufina”.
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• Name of the culverin. The name of the culverin appears next to the coat of
arms and after the moulding, (“Santa Rufina”) in capital lettering and between
two rhombi.
S. RUFINA
• Handles and trunnions. At the second reinforcement there are two handles representing a dragon, or monster or some sort of carnivore on the two
trunnions.

Figure 102. Central handles on the second culverin where we again find the heads of two carnivorous animals.

• Year casted. After the handles, between two bands of moulding, we find the
year of casting, 1601, again between two rhombi.
I 60I
• Coat of arms of Castile-Leon. In the first section of the culverin, after a
blank area, we find another Castile-Leon coat of arms with a pomegranate. In
the four squares, from left to right and top to bottom, there is a castle and a
lion along the top, and a lion and a castle along the bottom. This is the standard arrangement of the coat of arms of Castile-Leon, although in the first culverin they appear in the opposite order.
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Figure 103. Coat of arms of Castile-Leon on the second culverin.
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• Weight of the culverin. The inscription 46 Q ZA appears between two moulding rings on the breech which, as with the first cannon, refers to its weight in
quintals (2218 kg).
• Knob. The knob of the “Santa Rufina” is much simpler than the one on the
“Santa Bárbara”. It only has a thick central cylindrical stem ending in a simple
ball, without the four “monsters” that the first one had.

Figure 104. Knob and breech of the second culverin. The inscription “46 Q ZA” refers to the weight of the gun (46
quintals, 2218 kg).

Appraisal

The second culverin extracted from the wreck, the “Santa Rufina” is smaller
and not as heavy as the “Santa Bárbara”. To be precise, its total length is 3.90 m
and its weight, 2218 kg. Moreover, and even though it is the work of Bernardino de Tejeda in 1601, and therefore of superb quality, it features fewer decorations than the first one and these are heraldic as opposed to mythological.
In this case it was commissioned by Luis de Velasco y Castilla, viceroy of Peru between the years 1596 and 1604, whose family coat of arms is on the third sections
of the culverin. Luis de Velasco had a long diplomatic career. He began as viceroy
of New Spain between 1590 and 1595, and again later between 1607 and 1611,
after his term as viceroy of Peru. His career culminated with his being called back
to Spain by the king who appointed him president of the Council of the Indies.
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5.2. Other artefacts
5.2.1. Howitzer “type 3” cannon (NSM17_00006)
Description

Small bronze size “3” howitzer cannon. It is complete except for the knob. It
still has the notches or sights for aiming, as did the howitzer recovered in the
2015 campaign (NSM-2015/00001).
• Dimensions
– Maximum length: 72.5 cm.
– Diameters: muzzle, 14.1 cm; breech, 15.1 cm; bore, 7.6 cm.
– Weight: 55.7 kg.
• Initial state of conservation
In general, the piece is very corroded and superficially has sustained a great
deal of erosion. In addition to the knob, it is also missing some metallic mass,
probably from the explosion that the frigate suffered before sinking.
• Decoration
– It is decorated with three bulls: one next to the muzzle opening, another in front of the trunnions and the third in the middle of the last
section.
– On one of the lateral trunnions there is an engraved inscription (done
after casting) which reads “No. 114”.
Analysis and appraisal of the artefact

As already mentioned, in the 2015 and 2017 campaigns two small bronze howitzer “type 3” cannons were extracted. These are small cannons that were installed on the bow, stern and crow’s nest for use in direct close-range combat
and boarding. They are mentioned in various documents found in the archive.
For example, the so-called “condition and seaworthiness of the frigate Mercedes” signed in Callao on August 7th 1803, indicates that this vessel was carrying 12 “type 3 bronze howitzers”. During the three campaigns, of those 12
small howitzers, four were located and documented, among which these two
were extracted.
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Figures 105 and 106. Howitzer type 3 cannon on the deck of the ship and a close-up of the trunnion.

5.2.2. Bronze tap (NSM17_00006)
Description

Small bronze tap consisting of two elements: the stopcock and the body. The stopcock, in the central part of the tap, rotates freely aligning the hole with the axis of
the tap allowing liquid to flow; if it is turned 90º the hole is plugged and the tap
closed. It has a tapered seal that ensures watertightness and is riveted in the lower
part on the body.
The pipe fits on the end of the fixed body which curves downward at a 90º angle
and which is finished off with a solid stopper. The spout is broken and incomplete.
• Dimensions
– Maximum length: 10.5 cm.
– Maximum height: 9 cm.
– Outside Diameter: 1.3 cm.
– Weight: 213.64 g.
• Initial state of conservation
Despite some small loss not affecting the understanding of the object, the
artefact can be considered nearly complete.
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Analysis and appraisal of the artefact

It is a barrel tap. These types of taps work with a stopcock, opening and closing with
only half a turn. The barrel could have been storing water, wine or spirits. It has a
protrusion on one end to strike the tap and insert it into the wooden barrel and also
serves to hang a bucket or container with a handle below the mouth to collect drips.
It is a piece from which we can learn about plumbing and life on board a ship at
that time.

Figures 107 and 108. Close-ups of the tap.

5.2.3. Perforated plate (NSM17-00003)
Description

This is an unbroken rectangular copper plate with 113 holes arranged in no
particular pattern over the entire surface. Along its perimeter there is not even
the slightest trace of it having had a hinge, pin, latch or anything of the kind.
Nor does it have any type of decoration.
• Dimensions
– Maximum length: 42.8 cm.
– Maximum width: 29 cm.
– Maximum thickness: 0.3 cm.
– Drill hole diameter: 1, 1.2 and 1.4 cm.
– Weight after cleaning: 2018.61 g.
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• Initial state of conservation
An initial layer of very intense red cuprite can be observed, caused by corrosion. On top of that we find a second layer of copper carbonates (mainly
malachite and azurite to a lesser extent). And on top of that there is a third
layer of sediment and the remains of biological colonization (calcium carbonate concretions from barnacles and tubular filaments). The concretions
are labile, flaky and inconsistent and were easily removed with a simple
wash with water leaving the metal practically bare.
Analysis and appraisal of the artefact

The arrangement of the holes does not follow any strict pattern, i.e. circular, checkerboard or any other. The impression is that they were located “approximately”.
Moreover, none of the four edges has the slightest trace of having had a hinge,
pin, latch or anything of the sort.
Based on these two features (A. careless arrangement of the circular holes; and
B. no elements such as hinges...), our hypothesis is that this sheet of metal fit
into a wooden frame, much like the glass in a window frame, and that wood has
disappeared due to exposure to the seabed. This leaves us with two options: a)
that the missing wooden frame had hinges or similar so that it could be opened
and closed at will, or b) that the frame was permanently embedded in one of the
ship’s bulkheads.
We believe that it was a vent for one of the ship’s rooms: either a room with live
animals serving as food for the crew such as chickens, rabbits, etc., or some other
room requiring ventilation.
Given its total lack of decoration, we do not believe that it formed part of the
noble areas of the frigate such as the officers’ chambers, dining rooms, etc., but
rather belonged to the ship’s service areas.
In summary, these three features (the haphazard arrangement of the circular
holes, the lack of elements such as hinges and the lack of decoration) lead us to
the hypothesis that this metal plate could have been used to ventilate a service
area of the ship or its cargo bay; perhaps an area where live animals were kept
(Negueruela et al., 2017: 180).
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Figures 109 and 110. Front and back of the metal sheet being cleaned.
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5.2.4. Pulley block and Sheaves (NSM17-00004)
Description

Incomplete pulley block which still has three bronze pulleys and four wood fragments interspersed between them (Negueruela et al., 2017: 180-181). The bronze
pulleys or sheaves are disk-shaped, grooved (to accommodate the ropes), have a
round hole in the centre and four oval-shaped holes around it. In the central axis
of two of them the possible imprint of the rotating pulley shaft can be observed,
which may have been made of iron. The wood is what is left of the pulley block
where the pulleys were housed.
• Bronze Pulley Dimensions
– Maximum external diameter: 15.5-15.7 cm.
– Diameter of the centre hole: 3 cm.
– Current thickness of each of the pieces: 3.7-3.9 cm depending on
concretion.
• Initial state of conservation
The bronze pulleys are in good condition. The wood fragments are preserved
despite not having been buried in the sediment, thanks to the action of copper
and iron oxides which consolidated them and prevented their degradation
and disappearance.
Analysis and appraisal of the artefact

This pulley design is typical of 18th century Spanish ships. Their location in
the site (next to one of the wreck’s large anchors) suggests that this pulley
block could have been used to bring the anchor up and down.
It is very interesting that four fragments of wood from this pulley block were found
preserved in their original position, between the bronze pulleys, despite the fact
that they were lying exposed on the seabed with no sedimentation to protect them.
The conservation of these organic remains in an aerobic environment is due to the
fact that the wood has been mineralized by the precipitation of iron and copper
salts, mainly from oxidation of the pulley block shaft (made of iron, of which there
is no longer a metallic core) and the bronze pulleys. The iron acts as a consolidation
agent while the copper acts as a biocide, inhibiting the attack of macro-organisms
such as Teredo navalis and microorganisms such as fungi and bacteria. To a certain
extent, this has allowed for the conservation of these wood remains in situ.
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Figures 111 and 112. Incomplete pulley block which still has three bronze pulleys and four wood fragments.
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6. Assessment of the 2017 campaign.
Conclusions

6.1. General consideration regarding extracted artefacts
Except for the “type 3” howitzer that we were already familiar with from the 2015 campaign,
the rest of the artefacts extracted in this campaign have an importance that can only be
described as extraordinary in terms of the insight they give us into the Mercedes frigate.
Recovery of the howitzer did not contribute additional data to our knowledge of this type
of artefact, but it did help us to clearly explain to the public the port-starboard duality in
the museum exhibit.
However, the other artefacts extracted in this campaign provided unknown and extremely valuable data.
The unique and rare bronze tap and vent plate provide information on aspects that until
now had remained unknown in the study of our ships.
Also, it was fascinating to find four wood fragments from the pulley block conserved in
situ on the seabed and in their original position between the bronze pulleys. As already
explained, the conservation of these organic remains in an aerobic environment is due to
the fact that the wood was mineralized by the precipitation of iron and copper salts from
the metallic elements of the pulley block.
As for the two culverins, the “Santa Bárbara” and the “Santa Rufina”, this is a very fortunate case in the history of underwater archaeology insofar as both artefacts are cited
twice in historic documents. As explained when we first located these artefacts, i.e. in the
2015 campaign report, the two culverins are listed in the “Cargo Manifesto of the Mercedes frigate” (Callao, March 1804) as: “2 defunct bronze cannons”. They are also cited
on the reverse side of the “Frigate’s life and strength status” (Montevideo, August 1804)
as “two excluded bronze culverins”. In summary, it should be recalled that both were cast
between the late 16th and early 17th centuries by “Bernardino de Tejeda”, a gun-founder
from Seville whom King Phillip II transferred to Peru. The two share two identical decorative motifs: the Castile-Leon coat of arms and the handles on the middle of the barrel
which represent a carnivorous animal instead of the typical dolphins. Each also bears the
coat of arms with the name of the viceroy of Peru who commissioned them, together with
different decorative motifs.

78

The shipwreck Nuestra Señora de las Mercedes (2017)

It should be stressed that in both terrestrial and underwater archaeology, only in exceptional cases is it possible to perfectly link information gleaned from archives with tangible
archaeological evidence (especially the case of the two Renaissance culverins recovered
in the 2017 campaign and the scrap silver dinnerware recovered in 2015 and 2016). The
exact match between the artefacts recovered by the Museum in these three campaigns
and the equally precise data found in the cited General Archive of the Indies documents
and documents from other archives, definitively proves the identity of the wreck under
investigation as the frigate Nuestra Señora de las Mercedes. We were fortunate to recover
this evidence which is the most conclusive found to date in the history of Spanish underwater archaeology.

6.2. Multidisciplinary institutional cooperation
One of the successes of this project was the optimal coordination between the public institutions involved: the Ministry of Education, Culture and Sport through the DirectorateGeneral of Fine Arts and Cultural Heritage and the Deputy Directorate-General for the
Protection of Historical Heritage, which managed and financed the project; the National
Museum of Underwater Archaeology that directed the project; the Spanish Oceanographic Institute and the CSIC’s Marine Technology Unit which provided the oceanographic
vessels, equipment and supplies; and finally, as an observer, the Navy.
The optimal collaboration among research institutions made it possible to conduct three
deep-sea underwater archaeological campaigns leading to excellent results: the first European underwater archaeological excavation at a depth of more than 1100 m; the precise
location of hundreds of objects from the wreck; the photographic documentation and
excavation with a water jet of some of these artefacts; the extraction, among other materials, of two huge bronze cannons weighing nearly three tonnes each; the match with
archaeological and archival sources, etc.

6.3. International cooperation with Portugal and Mexico
The 2017 campaign was the first that included international cooperation. Several months
earlier, the project director and the Museum had invited their colleagues from the underwater archaeology departments of Portugal and Mexico to join the campaign.
In the middle of the campaign, we had the honour and pleasure of receiving on board
the ship the Deputy Director of underwater archaeology of Mexico, the archaeologist
Roberto Junco, and the second ranking official from the department, the archaeologist
Flor Trejo (3rd and 4th from the right in the attached photograph). They were on board
with us for three days and stayed on for a further three days after arriving at the port in
Cartagena.
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Also in the middle of the campaign, the underwater archaeology team of the Portuguese
Government travelled to Huelva: Dr. Jean-Yves Blot as head of the expedition (13th from
the right, wearing a hat in the photograph plus the three Portuguese colleagues to his left
in the photo). Fortunately, his visit coincided with that of our Mexican colleagues.
The sharing of experiences and work on future collaborative projects turned their
stay with us into a veritable cooperation seminar for the protection of underwater
cultural heritage.

Figure 113. Visit of the delegations from Portugal and Mexico.

Figures 114 and 115. Flags of Mexico and Portugal with the signatures of the respective colleagues.
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Figure 116. 2017 campaign team: Museum staff, IEO, CSIC, Navy, cameras and ship’s crew. Photo taken by a drone.
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Annex:
General inventory of archaeological artefacts

83

Photograph

NSM17_00001

Registration/
Inventory No.

23/8/2017

CULVERIN

Extraction Object
date

Bronze
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Trunnion. Ltrun = 11.5 cm

Maximum.
Lmax = Lk + Lt = 434 cm

Total.
Lt= L1+L2= 398,2 cm

Body 1/2 trunnion
to muzzle. L2 = 238.5 cm

Base body of breech
to 1/2 trunnion.
L1 = 159.7 cm

Knob. Lk = 35.8 cm

Length:

Bore. Db.= 12.3 cm

Maximum muzzle.
Dmm= 34.88 cm

Neck of the muzzle.
Dnm = 24.45 cm

Barrel immediately
after trunnions.
Dbt = 34.69 cm

Maximum trunnion.
Dt2 = 11.65 cm

Minimum trunnion.
Dt1 = 11.39 cm

Dvfa = 42.91 cm
Chamber. Dc= 0.72 cm

Knob. Dk = 8.7 cm
Breech. Db= 48.57 cm
Vent field astragal.

Diameters:

Material Dimensions (cm)

2663 kg

Weight

The entire piece is covered
in greenish spots that
are presumably copper
carbonates (malachite and
azurite).

Long knob surrounded by four decorated
figures, each with two heads facing one
another.

Band representing paired male figures
facing one another and leaning against an
amphora or jug, which is repeated seven
times: one next to the vent field astragal; four
times framing the Castile-Leon coat of arms;
and two times on either side of the muzzle
inscription.

Perimeter inscription in capital letters, next
to the muzzle astragal, indicating the date
of casting (1586) and the name of the gunfounder (Bernardino de Texeda).

Coat of arms 2: in 5 lines “POR MA/DADO
D-E/L ECX Sr Co/ D-E DEL VI/LLAR”,
(By order of His Excellency the Count of
Villar) located on the third section or barrel.
Indicates the person who commissioned
the cannon (Fernando de Torres y Portugal,
Count of Villardompardo).

Inscription between rhombi in two lines
“SANTA BAR / BARA” referring to the name
of the cannon (Santa Bárbara) appearing on
the second section of the cannon behind the
handles.

Handles decorated in the shape of the heads
of “carnivores” and not dolphins on the
trunnions.

There are also indefinite
whitish inclusions in the
decoration, especially in the
first section. These could
be the remains of concreted
sediments.

Calcium carbonate
concretions were found on
the muzzle, the handles, the
upper part of the barrel that
was exposed and in a few
spots in the middle of the
barrel.

inclusions, in the form of
ochre spots, especially
on the breech, the first
section of the barrel and
occasionally on the rest of
the barrel (coat of arms). In
some of these areas (breech
and first section), there are
ferric chloride stains with a
pH of 2.0.

Inscription “58 Q IA” indicating the weight of
the cannon (58 quintals), located between the
two upper bands around the breech.
Intense emerald-green
spots appear under the
Coat of arms 1: Lion and castle / castle and
copper carbonate, possibly
lion, located in the first section of the cannon. oxychlorides. These are
found at different spots:
Band with representation of lions rampant
next to the handles, on the
looking to the left and castles with 3 towers
trunnions, part of the muzzle
crowned by 3 battlements, repeated twice
and other areas.
around the perimeter on both sides of the
trunnion.
There are generalised iron

The cannon is in a good
state of conservation.

State of Conservation

Highly decorated culverin-type cannon with
various inscriptions:

Description
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CULVERIN

Registration/ Extraction Object
Inventory No. date

Bronze

85
Trunnion.
Ltrun = 11 cm

Maximum.
Lm = Lk + Lt
= 390.5 cm

Total.
Lt= L1+L2= 364.5 cm

Body 1/2 trunnion
to muzzle.
L2= 219 cm

Knob. Lk = 0.26 m
Base body
of breech to
1/2 trunnion.
L1= 145.5 cm

Length:

Bore.
Db.= 12 cm

Maximum muzzle.
Dm= 31.64 cm

Neck of the muzzle.
Dnm = 23.08 cm

Barrel immediately
after trunnions.
Dbt = 33.74 cm

Maximum trunnion.
Dt2 = 11.77 cm

Minimum trunnion.
Dt1 = 11.60 cm

Chamber.
Dc = 0.58 cm

Dvfa = 40.20 cm

Knob. Dk = 8.1 cm
Breech.
Db = 43.92 cm
Vent field astragal.

Diameters:

Material Dimensions (cm)

2214 kg

Weight

Inscription in capital letters and between
rhombi “Bernardino de Texeda” in the area
of the muzzle. This is the name of the gunfounder (Bernardino de Tejeda, a Sevillian
gun-founder whom King Phillip II transferred
to Peru).

Acanthus leaf decoration around the
perimeter and preceding, in the area of the
muzzle, the following inscription.

Coat of arms 2 is chequered and is
comprised of 15 squares and a border made
up of 16 alternating representations of a lion
and a castle (representing Castile-Leon),
crowned with an eagle’s head whose wings
wrap around the coat of arms. It is located
in the third section or barrel of the cannon.
This is the family coat of arms of Luis de
Velasco y Castilla who was viceroy of Peru
between 1596 and 1603.

Inscription in capital letter “S. RVFINA”
between two rhombi indicating the name of
the cannon (Santa Rufina), just behind the
handles.

Handles decorated in the shape of the
heads of carnivorous animals and not
dolphins on the trunnions.

–1601– in the band before the barrel
handles.

Inscription “I60I” between two rhombi
indicating the year the cannon was casted

There are calcium
carbonate concretions
from living organisms
(Pomatoceros triqueter and
others) near the muzzle
and the part of the barrel
that was protruding from
the sand.

It has corrosion holes, i.e.
a large number of small
perforations in the upper
part of the muzzle and
barrel, and to a lesser
extent in the mid-section of
the cannon.

There are iron inclusions
in the form of ochre spots,
especially on the breech,
muzzle and in the lower
part of the third section or
barrel of the cannon. In
some of these areas there
are ferric chloride stains
with a very acidic pH.

Intense emerald-green
spots appear under the
copper carbonate over the
entire cannon, possibly
oxychlorides.

The entire piece is covered
in greenish spots that
are presumably copper
carbonates (malachite and
azurite).

Inscription “46 Q ZA” indicating the weight of
the cannon (46 quintals), located between
the two bands of the breech.
Coat of arms 1, in the first section of the
cannon: Castile-Leon coat of arms with
pomegranate, in the standard arrangement
(castle and lion / lion and castle).

The cannon is in good
general condition.

State of Conservation

Culverin-type cannon with various
inscriptions and decoration:

Description
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NSM17_00003

NSM17_00004

Extraction date

Registration/
Inventory No.

PULLEY
FRAGMENT

PULLEY
BLOCK or
TRIPLE
BLOCK

METAL
PLATE

Object

Wood

and
wood

Bronze

Copper
alloy

Inner hole
diameter: 3 cm

Minimum
thickness: 1.25
cm

Maximum
thickness: 1.40
cm

Maximum width:
13.05 cm.

Maximum length:
15.2 cm

Diameter-holes:
1, 1.2 and 1.4 cm

153.60 gr

Weight after
first cleaning:
2018.61 gr

Maximum width:
29 cm
Maximum
thickness:
0.3 cm

Initial weight:
2213 gr

Weight

Maximum length:
42.8 cm

Material Dimensions
(cm)

It has been preserved,
despite not being buried
in sediment thanks to the
copper and iron oxides that
consolidated the interior of
the wood keeping it from
disintegrating.

Wooden fragment
attached to bronze pulley
NSM17_00004/ 02.

These elements are from
the same set and are
catalogued under numbers
NSM17_00004_1 to
NSM17_00004_6.

It has scattered calcareous
concretions and its outer
surface has been attacked by
xylophages.

Hard wood (according to
needle test), fully saturated with
iron and copper oxides that
consolidated and preserved it.

The wood fragments are
preserved despite not having
been completely buried in the
sediment, thanks to the action
of copper and iron oxides which
consolidated them and kept
them from disintegrating.

The bronze pulleys are in good
condition.

Incomplete pulley or triple
block with three bronze
pulleys and four wood
fragments, three loose and
one attached to one of the
pulleys, which was separated
in the laboratory.

It could have been used for
ventilation on the ship.

It has an initial layer of
corrosion, a very intense red
cuprite. On top of that there
is a second layer of copper
carbonates (mainly malachite
and azurite to a lesser extent).
And on top of that there is a
third layer of sediment and
biological colonization (calcium
carbonate concretions from
barnacles and tubular filaments).
The concretions are labile, flaky
and inconsistent and were easily
removed with a simple wash
with water leaving the metal
practically bare.

State of Conservation

Complete, rectangular plate
with 113 perforations of
various diameters (mainly 1,
1.2 and 1.4 cm) distributed in
a non-uniform arrangement
over its entire surface. Along
its perimeter there is not
even the slightest trace of
it having had a hinge, pin,
latch or anything of the kind.
Nor does it have any type of
decoration.

Description
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NSM17_00004/03

NSM17_00004/02/1

26/8/2017

NSM17_00004/02

26/8/2017

Separation:
05/09/2017

Extraction
26/08/2017

Extraction
date

Registration/
Inventory No.

PULLEY

Bronze

Wood

Bronze
and wood

PULLEY
WITH WOOD
FRAGMENT

WOOD
FRAGMENT

Material

Object

Thickness:
3.7-3.8 cm,
depending
on the volume
of concretion.

Interior: 3 cm

Minimum exterior:
14.1 cm

Maximum exterior:
15.6 cm

Diameters:

Inner hole
diameter:
3 x 3.4 cm

Minimum thickness:
0.2 cm

Maximum
thickness: 4.25 cm

Maximum width:
13.3 cm

Maximum length:
15.6 cm

Thickness:
3.7-3.8 cm,
depending
on the volume
of concretion

Interior: 3-2.9 cm

Minimum exterior:
14.1 cm

3090.13 gr

129.35 gr

3108.22 gr

Diameters:
Maximum exterior:
15.7 cm

Weight

Dimensions (cm)

One of the sides of this pulley No. 2
was joined to the fragment of wood
that was extracted together with Pulley
1 (NSM17_00004/02/1) and the other
side was joined with another fragment of
wood (NSM17_00004_04).

On the axis, the possible imprint of
the rotating iron pulley shaft can be
observed.

Metal pulley or sheave with circular
central bushing and flat rim with four
oval-shaped holes. It is a wheel rotating
on a central axis (bushing) and with a
grooved edge through which the rope or
chain would slide.

It has been preserved, despite not being
buried in sediment thanks to the copper
and iron oxides that consolidated the
interior of the wood keeping it from
disintegrating.

On the axis the possible imprint of the
rotating pulley shaft can be observed.

Wood fragment from the block that was
attached to pulley 1 (NSM17_00004/02)
at the time of extraction and which was
subsequently separated from it in the
laboratory. Also connected to pulley 2
(NSM17_00004/03).

At the beginning of the conservation
treatment, the wood was separated from
the bronze pulley and was assigned a
new number linked to the original part:
NSM17_00004/02/1 (wood fragment).

One of the sides of this pulley No. 1
was joined to wood fragment (NSM17_
00004/01) while the other side still had
the wood fragment connected with
pulley 2 (NSM17_00004/ 03).

When it was removed, remains of
shapeless wood were adhered to it.

Metal pulley or sheave with circular
central bushing and flat rim with four
oval-shaped holes. It is a wheel rotating
on a central axis (bushing) with a
grooved edge through which the rope or
chain would slide.

Description

Significant amounts of
concretion adhere to the pulley
eyes (concretions composed
of iron and calcareous and
indeterminate masses of copper
corrosion).

It also has calcareous
concretions (skeletons of living
organisms) on the unburied
part.

Both surfaces of the pulley are
covered by copper concretions
of an indeterminate nature
(cuprite, carbonates, etc.) and
iron corrosion deposits.

It has scattered calcareous
concretions and its outer and
inner surfaces have been
attacked by xylophages.
The inner orifice is filled with
indeterminate masses of
corrosion.

Hard wood (according to
needle test), fully saturated with
iron and copper oxides that
consolidated and preserved it.

It also has remains of
shapeless wood adhered and
consolidated with iron and
copper oxides.

On the axis, the possible imprint
of the rotating pulley shaft can
be observed, which may have
been made of iron.

There are calcareous
concretions (skeletons of living
organisms) on the unburied
parts.

It is covered by copper
concretions of an indeterminate
nature (cuprite, carbonates,
etc.) and iron corrosion
deposits.

State of Conservation
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NSM17_00004/06

26/08/2017

NSM17_00004/04

NSM17_00004/05

Extraction
date

Registration/
Inventory No.

Bronze

Wood

WOOD
FRAGMENT

Wood

WOOD
FRAGMENT

PULLEY

Material

Object

Inner diameter:
2.85 cm

Thickness:
8.75 cm

Maximum width:
10.93 cm

Maximum length:
17 cm

Thickness:
3.7-3.9 cm,
depending
on the volume
of concretion

Interior: 3 cm

Maximum exterior:
15.5 cm

Diameters:

Thickness:
1.47 to 1.66 cm
outside
Diameter:
15.5 cm Inner
diameter:
2.9 cm

589.55 gr

2989.06 gr

211.42 gr

Maximum length:
15.5 cm
Maximum width:
13.2 cm

Weight

Dimensions (cm)

It has been preserved despite
not being buried in sediment
thanks to bronze and iron
oxides that formed a protective
layer on the wood.

Wooden fragment that formed
part of the block attached to
bronze pulley NSM17_00004/ 05.

A wood fragment
(NSM17_00004_04)
was attached to one
side of this pulley No. 3
(NSM17_00004_05) and wood
fragment (NSM17_00004_06)
was attached to the other side.

On the axis, the possible imprint
of the rotating iron pulley shaft
can be observed.

Metal pulley or sheave with
circular central bushing and
flat rim with four oval-shaped
holes. It is a wheel rotating on a
central axis (bushing) and with
a grooved edge through which
the rope or chain would slide.

It has been preserved despite
not being buried in sediment
thanks to bronze and iron
oxides that formed a protective
layer on the wood surface.

Wood fragment of the block
found between the two
bronze pulleys attached to
(NSM17_00004 / 03 and
NSM17_00004 / 05).

Description

It has scattered calcareous
concretions (remains
of skeletons of living
organisms) and its outer
surface has been attacked
by xylophages.

Hard wood (according to
needle test), fully saturated
with iron and copper oxides
that consolidated and
preserved it.

Furthermore, it has large
colourless crystals on the
outside of the pulley groove.

It also has calcareous
concretions (skeletons
of living organisms)
on the unburied part.

Both surfaces of the
pulley are covered by
copper concretions of
an indeterminate nature
(cuprite, carbonates, etc.)
and iron corrosion deposits.

It has scattered calcareous
concretions (remains
of skeletons of living
organisms) and its outer
surface has been attacked
by xylophages.

Hard wood (according to
needle test), fully saturated
with iron and copper oxides
that consolidated and
preserved it.

State of Conservation
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NSM17_00005

NSM17_00006

Extraction
date

Registration/
Inventory No.

CANNON

TAP

Object

Bronze

Bronze

Material

89
Between
trunnions = 23 cm

Maximum.
Lm = Lk + Lt = 72.5cm

Total. Lt= L1+L2+ L3=
69 cm

Section 3-Barrel L3 =
33.3 cm

Section 2. L2= 21.4 cm

Knob. Lk= 35 cm
Section 1. L1=14.3 cm

Length:

Breech. Db = 15.1 cm
Muzzle. Dm = 14.1 cm
Trunnion. Dt = 5.15 cm
Bore. Db= 7.6 cm

Diameters:

Outside Diameter:
1.3 cm

55.7 kg

213.64 gr

Maximum length: 10.5
cm
Maximum height: 9 cm

Weight

Dimensions (cm)

It preserves the notches of
the firing or aiming system on
bands 2, 3 and 4.

It has a partially eroded etched
inscription on one of the
trunnions which reads “Nº 114.

It is discretely decorated: a
band around the breech; two
bands marking the separation
between the first and second
sections of the cannon; a collar
or astragal at the beginning of
the muzzle; and a final band
around the neck of the muzzle.

Nearly intact howitzer type 3
cannon which is intact from the
breech to the muzzle to the two
trunnions but is missing the
knob.

Tap with an intact body, an
incomplete spout, stem and
handle or stopcock. The end of
the tap curves downward at a
90º angle solid stopper at the
end. The spout is broken and
incomplete.

Description

Biological colonization
covers the entire body
of the cannon: small
barnacles and calcareous
masses.

It is very corroded with
adhesions of copper
corrosion products: bright
red cuprite and copper
carbonates.

It is very eroded on the
surface and features old
material loss (perhaps
caused during the
explosion of the ship):
the knob is missing and
there are large grooves
(due to loss of material)
in the breech, barrel and
muzzle.

The inner part of the tap
is covered with concretion
while the inside of the
spout is partially filled with
concretions.

It has irregular copper
concretions over the entire
surface and occasional
stains, possibly of iron
contamination.

Good state of
conservation, although
the piece has two material
losses: an old one at one
end of the tap and an
apparently recent fracture
at the mouth of the spout.

State of Conservation
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