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Abstract

The Manila galleon San Francisco sank off the coast of Japan in 1609 after almost two
months of sailing through storms and hurricanes that damaged the ship to the point
that it was carrying more than two metres of water in its hold. This article provides
an account of the final journey of San Francisco according to primary and second-
ary sources. It also proposes a set of theoretical dimensions for the galleon based on
its tonnage, contemporary vessels of similar tonnages, hull ratios provided in late
sixteenth- and early seventeenth-century shipbuilding treatises and ordinances, and
archaeological parallels. In addition, the authors estimate possible distances from the
wreck of the galleon to the shore, using the distances provided in accounts of wreck
and contemporary marine leagues, and the theoretical draft of the vessel.
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THE WRECK OF THE GALLEON SAN FRANCISCO (1609) 29
Introduction!

On 25 July 1609, the day of the Apostle Saint James, the galleon San Francisco
set sail from the port of Cavite in the Philippines with 400 people on board.
San Francisco was a 1,000-ton galleon and the flagship (capitana) of a small
fleet of three vessels, including the vice-flagship (a/miranta) San Andrés from
Perti and the nao (ship) Santa Ana. The destination of the fleet was the port of
Acapulco on the Pacific coast of New Spain (Mexico).2 The general of the fleet
was the former governor of the Philippines, Rodrigo de Vivero (1564-1636),
who travelled on board San Francisco, while Juan Ezquerra acted as admiral,
and Juan de Cevicos was the shipmaster (maestre).3 Only San Andres and
Santa Ana managed to reach their destination, although under different cir-
cumstances. San Francisco was lost off the east coast of Japan on the night of
30 September near the village of Yubanda (Iwawada = #1H, Chiba Prefecture
TF#E 1, Japan), after an ill-fated journey (Figure 1).4

1 This research was supported by the Institute of Nautical Archaeology (INA) and contributes
to the ERC AdG project TRANSPACIFIC, which has received funding from the European
Research Council (ERC) under the European Union’s Horizon 2020 Research and Innovation
Programme (Grant Agreement No. 833143).

2 Archivo General de Indias (hereafter A1), Filipinas 193, N.3; Vivero mentions Santa Ana but
refers to the galleon San Andrés as Santiago. Relacién y Avisos in Monbeig (1972), 122-123, 160;
Gil (1991), 150; Relacién y Avisos in Gil (1991), 193-194; Relacién y Avisos in Uchmany (2016),
223-234; Colin et al. (1904), 195.

3 Agl, Filipinas 193, N.3; Juan de Ezquerra was seventy years old and retired. Relacién y Avisos
in Monbeig (1972), 122; Gil (1991), 150; Relacion y Avisos in Gil (1991), 193-194; Relacion 'y Avisos
in Uchmany (2016), 108, 223—-224; Gil (2014), 89.

4 AG], Filipinas 193, N.3; Santa Ana remained stranded for thirteen days on the coast of Japan.
It was an old and unsafe ship. Relacion y Avisos in Monbeig (1972), 66, 70, 123, 135; Monbeig
(1972), 302; Relacion y Avisos in Gil (1991), 178, 186, 194; Relacion y Avisos in Uchmany (2016),
87, 111, 120, 224; Gil (2014), 92. Iwawada is a residential area in the municipality of Onjuku
{iIf& in Isumi District FEFEER, modern Chiba Prefecture. The old village of Onjuku was
located to the west of modern Onjuku, while Iwawada was on its eastern side at the time of
San Francisco was wrecked. Onjuku became a municipality in 1914, and Iwawada was inte-
grated within the municipality of Onkuju in 1955.
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FIGURE 1  San Francisco’s journey from Cavite (Philippines) to Iwawada (Japan)

Sources

The main sources for the wreck of San Francisco are two independent late
eighteenth-century copies of Vivero’s accounts, texts and letters, and an anon-
ymous account of the wreck included in a letter dated to 1610. One of these
copies, the most extensive, is located at the Library of the British Museum in
London (UK), while the other is at the Real Academia de la Historia in Madrid
(Spain).5 The title of the manuscript in London Relacion y noticia del Reino

5

The copy preserved at the British Museum has the signature Mss. Add. 18287 Ps/5366, an

inscription in the title frame that says that it was written (copied) by Manuel Mora, and
a stamp on the first and eighth pages with the name of Antonio de la Rosa, probably the
penultimate owner of the manuscript. Uchmany identifies Antonio de la Rosa (1775-1835)
as the priest of the cathedral of Puebla (Mexico), while Monbeig indicates that he was
Friar Antonio de la Rosa Figueroa (1698-1776), the librarian and archivist of the Convent of
San Francisco in Mexico City (Mexico). The copy in Madrid is in the Coleccién Muifioz, vol. X,
f.2r ss. with a note in f. 1 indicating that this copy came from a “bad copy” that belonged to
Colonel Don Diego de Panés. However, according to Uchmany, the document in Madrid is a
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THE WRECK OF THE GALLEON SAN FRANCISCO (1609) 31

del Japon con otros Avisos y proyectos para el Buen Gobierno de la Monarchia
Espariola, de Don Rodrigo de Vivero, quien la dedica a la Serenisima Real
Magestad del Rey Nuestro Senor. [Afio] 1609 (Report and news of the Kingdom
of Japan with other Notices and projects for the Good Government of the
Spanish Monarchy, by Don Rodrigo de Vivero, who dedicates it to the Serene
Royal Majesty of the King Our Lord). The manuscript is divided into three
parts (Relacidn, Aviso, and Cartas) and consists of different accounts and texts
that were dispersed among multiple notebooks and papers of Don Rodrigo
de Vivero. According to a note in the last chapter of the Avisos (Notices), it
was his grandson, Nicolas de Vivero (1618-1686), who organized these docu-
ments chronologically and ordered them to be copied in the 1680s because
he believed that his grandfather had wanted them to be published.®¢ However,
the compilation was done carelessly and with minor editions, and, there-
fore, some parts might have been modified to justify Vivero’s past actions or
points of view.”

The manuscript in the British Library is composed of 95 numbered
folios.® The first 23 folios correspond to the first part of the document (Relacion
del Japon). The second part (Avisos y proyectos) occupies folios 23 to 75 and it
was probably composed of at least 46 chapters, though only 30 are preserved,
lacking chapters 12 to 26, while the last chapter is unfinished. According to
Eva A. Uchmany, the manuscript in London is complete because it has all its
folios; therefore, the supposedly missing chapters may actually be the result of
incorrect numbering while it was being copied from the original document.®
The last section (Cartas) of the manuscript contains copies of Philip 111’s
(r. 1598-1621) royal decrees appointing Rodrigo de Vivero to different offices
during his life, rights of encomienda, nobility titles granted by Philip 1v (r. 1621
1665), a long letter that Vivero addressed to Philip 111 dated to 1610, and even a
letter from Philip 111 to the shogun J¥E. of Japan, Tokugawa Ieyasu 1% [ 5ZF
(1543-1616).10

In 1972, Juliette Monbeig published a full transcription, including the let-
ters (Cartas), of the manuscript in the Library of the British Museum and its

copyofthemanuscriptin the British Library, although Gil indicated that the two documents
were independent copies. Monbeig (1972), 1-5; Gil (1991), 157-158; Uchmany (2016 ), 13-16.
6 Monbeig (1972), 2; Relacion y Avisos in Monbeig (1972), 131; Uchmany (2016 ), 13-15; Relacion
y Avisos in Uchmany (2016), 240.
7 Gil (1991), 151-152.
Uchmany (2016), 14.
Monbeig (1972), 1—2; this copy was made by Manuel Mora, who, according to Uchmany,
probably got distracted while copying the manuscripts and numbered chapter 20 as 30.
Uchmany (2016), 14.
10  Monbeig (1972), 1-2.

© @
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32 CASABAN AND KIMURA

translation into French.! In 1991 Juan Gil published the Madrid manuscript,
which is divided into two accounts (relaciones). The first account corresponds
to the Relacion delJapon, the second one to Chapters 44 to 46 of Avisosy proyec-
tos, which also appear in summarized form.!? In 2016, Uchmany also published
the latest transcription of the manuscript in the British Library, although it
only included the first and second sections of the original (Relacidn de Japon
and Avisos y proyectos).13 The references to the journey and wreck of the gal-
leon San Francisco appear mainly at the beginning of the first (Relacicn de
Japon) and second (Avisosy proyectos) parts of the manuscript, with only a few
mentions in the third part (Cartas).

In addition to Vivero’s text, there is also a letter located at the Archivo General
de Indias in Seville (Spain), which provides a short but detailed account of the
circumstances regarding the journey and loss of the nao San Francisco.*
The document is anonymous and undated, but it was included together with
other documents in a letter from the marqués de Salinas (1539-1617), dated
to October of 1610, in which he informed the Consejo de Indias about issues
related to Japan. Therefore, this account was written between 1609 and 1610,
almost immediately after San Francisco was wrecked. This account provides the
most detailed information regarding the galleon’s journey and sinking.

The Jesuits Gregorio Lopez (1561-1614) and Francisco Colin (1592-1660)
also provided secondary accounts of the ill-fated voyage of the galleon San
Francisco.!® These accounts focused on the storms that hit the galleon after its
departure from the Philippines, although they mentioned interesting details
about the wreck itself and how the survivors arrived on the coast, which some-
times differ from Vivero’s account.

San Francisco’s 1ll-Fated Journey

According to the letter in the Archivo General de Indias, San Francisco’s
problems began almost immediately after the departure of the three vessels

11 Monbeig (1972), 47-165.

12 Gil (1991), 151152, 157-158; Relacion y Avisos in Gil (1991), 160—207.

13 Uchmany (2016), 17; Relacién y Avisos in Uchmany (2016), 81-240.

14  AgI, Filipinas, 193, N.3. This letter is cited by Gil, who also published the paragraph
describing how the ship ran aground and how the survivors reached the shore. Gil (2014),
89—9o0.

15  Blair and Robertson (1904), 133-137; Gil (2014), 9o; Colin describes the voyage of Father
Pedro de Montes, who was on board San Francisco when it sank, Colin et al. (1904),
194—206.
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THE WRECK OF THE GALLEON SAN FRANCISCO (1609) 33

from Cavite. San Andrés was able to sail closer to the wind than the other two
ships and got ahead of them, becoming the first of the three ships to round
the Maribelez (Mariveles) point at the entrance to Manila Bay (Figure 2).
San Francisco and Santa Ana, on the other hand, had to anchor close to the
shore because the wind had calmed down and it was getting dark. The ships
weighed anchor the following morning, and San Francisco soon lost sight of
Santa Ana, which also got ahead because it was a lighter vessel. They did not
see each other again.16

San Francisco was having difficulties clearing one of the islands at the
entrance to the Bay of Manila when a storm broke out, and the galleon was
forced to turn around to Cavite Bay, although it finally anchored in Bataan, four
leagues away from Cavite.l” During this short voyage, the crew realized that
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FIGURE 2  San Francisco’s journey from Cavite to El Embocadero (San Bernardino Strait) in the

Philippines

16 AGI, Filipinas, 193, N.3.
17 Ibid.: See article’s section on the estimation of the distance from the wreck to the coast
and Table 2 for the equivalence of leagues in metres.
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34 CASABAN AND KIMURA

the galleon was taking on water, although the leaking had been noticed for the
first time two days before the departure, while the galleon was still in Cavite.!8
However, the leaking appeared to be located above the waterline, and there-
fore Juan de Silva (died 1616), the new governor of the Philippines, decided
not to take any action to prevent further delays to the galleon’s departure. In
addition, it was also noticed that there were not enough experienced sailors to
man the galleon. A ship of the size of San Francisco required at least 55 sailors,
but there were no more than twenty experienced mariners on board. When
Rodrigo de Vivero asked Juan de Silva for more sailors, the governor replied
that there were none available.!® The galleon finally departed in this condition,
and on its way to El Varadero hit several submerged rocks. The pilots tried to fix
the rudder at El Varadero, due to the ship’s poor steering, although the repair
proved to be short-lived because after only four days the steering became even
worse (Figure 2).20

On 10 August 1609, the day of Saint Lawrence, San Francisco resumed its jour-
ney and left the Philippines through El Embocadero (San Bernardino Strait),
pushed by a strong gale that rapidly took it out of sight (Figures 1 and 2).2!
That was the first of a series of storms that the galleon went through until
its sinking off the east coast of Japan on September 30.22 Since the first gale,
the passengers on board the San Francisco had feared the worst because of
the galleon’s leaks and poor steering, which prevented the ship from altering
its course.?? In fact, Rodrigo de Vivero mentioned that San Francisco was a
strong galleon of more than 1,000 tons, but its construction was flawed, and
sometimes it was impossible to steer the vessel even with thirty people at the
rudder.2* As the ship was unable to change its course, the force of the wind
shredded the sails because the captain did not dare to lower them. The pilots
decided then to jettison the longboat and the merchandise, including boxes
and bales, being carried above decks. At that point, the galleon was carrying
half an estado of water above decks due to the continuous pitching and rolling
that kept submerging the sides of the ship.2> The high waves were also flooding

18  Ibid,; according to Gregorio Montes, passengers feared this galleon because it was leaking
and had poor steering. Blair and Robertson (1904), 132.

19 AGI, Filipinas, 193, N.3.

20  Ibid.

21 Ibid.

22 Relacién y Avisos in Monbeig (1972), 123; Relacién y Avisos in Gil (1991), 194; Relacién y
Avisos in Uchmany (2016), 224.

23 Blair and Robertson (1904), 132.

24  Relacién y Avisos in Monbeig (1972), 123; Relacidn y Avisos in Gil (1991), 194; Relacion y
Avisos in Uchmany (2016), 224.

25  According to Terreros, one estado equals the height of a man. Diccionario castellano, 108.
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THE WRECK OF THE GALLEON SAN FRANCISCO (1609) 35

the cabins at both bow and stern, and one wave took away a large portion
of the ship’s gallery together with four little slave girls who were in it.26

The gale calmed down when the galleon was fifty leagues from Los Ladrones
(Mariana Islands) at 15 degrees north. It was decided then to change the
course of the galleon to reach a higher latitude in a search for fresher winds
(Figure 1).27 In his account, Vivero mentioned that they did not experience
more than four days of fair weather during their journey right up until the
sinking of the galleon.?8 The crew tried to repair the ship and unfurl new sails
after the first storm, but the galleon was so damaged that its sides kept dipping
under water even in fair weather, and despite its high freeboard. As a result, the
waves kept washing the upper deck, and water started entering into the berths
of the wealthier passengers. This situation led some of the people on board to
try convince the others to return to Manila, but the ship continued its journey
through the storms.2?

On September 1, the foul weather forced the crew of San Francisco to lower
the topmasts and remove the bonnets. The following day, the galleon was hit by
a hurricane (huracdn) that lasted for a week, with only one day of fair weather
in between, during which an inhabited islet surrounded by reefs was sighted
at 18.5 degrees north. The islet was thought to be part of the right-hand chain
of Los Ladrones (the Mariana Islands), although it was left behind after a few
hours (Figure 1).3° Soon afterwards the storm broke out again so violently that
courage on board the galleon almost failed because the ship was carrying 13
palmos (2.7 m) of water in the hold above the mast step.3!

26  Blair and Robertson (1904), 134.

27  AGI, Filipinas, 193, N.3.

28  Relacién y Avisos in Monbeig (1972), 123; Relacidn y Avisos in Gil (1991), 194; Relacién y
Avisos in Uchmany (2016), 224.

29  Itis unclear if this means that the side of the galleon was under water due to the rolling
of the vessel. Blair and Robertson (1904), 134-135.

30  According to the latitude indicated in the accounts and the reference to the right-hand
chain of Los Ladrones, this islet could correspond to the island of Agrihan, in the Northern
Mariana Islands chain, which is located at the same latitude, or even the Farallon de
Media, located at 16 degrees north, because it was inhabited. However, this is a work-
ing hypothesis due to the inaccuracy of the latitudes cited in the document and the fact
that the pilots were unsure about the real latitude due to the storms. AG1, Filipinas, 193,
N.3; The tropical cyclones that occurred during the ill-fated voyage of San Francisco are
referred in the Spanish accounts of the wreck as huracdn (“uracan”), which translates into
the English term “hurricane”.

31 AGl, Filipinas, 193, N.3; Vivero mentions in his account that the galleon was carrying
14 palmos (2.9 m) of water; Relacién y Avisos in Monbeig (1972), 123; Relacion y Avisos
in Gil (1991), 194; Relacion y Avisos in Uchmany (2016), 224; One palmo equals 20.9 cm.
Casado-Soto (1988), 60—61.
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The account of the wreck also provides a heroic portrayal of Vivero’s behav-
iour on board San Francisco during the storm. According to the letter, the
galleon would have been lost with all hands one night if Rodrigo de Vivero had
not sent the pilots Melchor Ome and Palacios below decks to check the cabins
and the pump well. During their inspection they discovered that the galleon
was taking on water through portholes that the Jesuits, the schoolmaster
Salinas and Friar Diego del Aguila had opened in the side of the vessel. The
flooding was barely contained using mattresses and blankets, and the men had
to work the pump day and night.32 This story only appears in the anonymous
letter about the wreck of the galleon and is not mentioned in Vivero’s account.

Rodrigo de Vivero, his servants and the “most decent” passengers also
helped to make up for the lack of experienced sailors on board the galleon,
despite the dangerous conditions caused by the ship’s rolling, which also con-
tributed to opening the hull seams. Moreover, the sailors had to swim along
the ship’s waist because the water reached the main mast due to the heeling
of the galleon. The ship’s rigging was broken, the sails shredded, the provisions
jettisoned, and only the foremast remained in a good condition. Therefore, the
pilots and officials decided to head for Japan, and while the ship was on this
course, they sighted a few islands at 28.5 degrees north, which were identified
as Las Hermanas, although later this was proved to be wrong.3 Some of the
passengers, and especially the main pilot and the boatswain (contramaestre)
who was carrying 150,000 pesos, feared that their money would be seized upon
arrival in Japan. Therefore, they tried to convince the rest of the passengers
against this decision, arguing that, from their current position, it was impos-
sible to sail to Japan, and that it would be easier to head for New Spain. They
succeeded in convincing everybody, so the General ordered a change of course
for New Spain despite the contrary winds, and despite it seeming that “neither
God nor the wind” wanted the galleon to go to New Spain (Figure 1).34

The galleon kept sailing with great difficulty, with the sails shortened, until
September 28, when another, stronger hurricane broke out. The rough seas
put out the galleon’s lantern, filled the cabin in the sterncastle with two palms
(0.42 m) of water and raised the water level inside the vessel. The bowsprit was
broken and, when the bow of the galleon began to open, it was decided to cut
the main mast. According to the author of the letter, the ship was in such a bad
condition, with the seams of the hull planks opened up, that he believed that

32 AGl, Filipinas, 193, N.3; Blair and Robertson (1904), 135.
33 AGI, Filipinas, 193, N.3; Las Hermanas Islands might correspond to the Ogasawara Islands
INE IR

34  AGl, Filipinas, 193, N.3.
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the galleon would have sunk with all hands in less than two hours if the wind
had not calmed down and kept blowing from the stern.3> The situation was so
desperate that the sailors brought the Jesuits to the sterncastle, the safest place
on the ship, to hear the confessions of those passengers who could get there.36
Gregorio Lopez also mentions that during this last storm the waves were tear-
ing the ship apart and carrying people away from inside the ship, although
this sounds dubious, since it probably occurred after the ship ran aground.
Nevertheless, the constant leaking of the galleon forced everybody, includ-
ing Rodrigo de Vivero, Father Pedro de Montes and other religious persons, to
work the pumps continuously.3

The Wreck

The pilots lost track of the ship’s latitude during the last hurricane and
believed it to be at 33.5 degrees north. On September 30, at ten o’clock at night,
they sighted land and some large hills about a quarter of league off.38 The
pilots were trying to round these hills when, shortly afterwards, the galleon
suddenly ran aground on the rocks, judging from the loud noise that the hull
made (Figure 3). The galleon listed to one side, leaving the crew and passen-
gers hanging from the rigging and asking for confession and God’s mercy.3®
They remained in this situation from half past ten at night till dawn, and fifty
people were carried away by the waves and drowned.#® According to one of
the Jesuits’ accounts, San Francisco still had the foresail set, and therefore the
wind kept pushing and breaking the hull against the rocks.#! The ship finally
broke in half at dawn, and the bow, together with part of the ship’s waist, sank
immediately with all those who had their berths there. Rodrigo de Vivero saved

35  Ibid.

36  Colin etal. (1904), 196.

37  Blair and Robertson (1904), 135.

38 AG1, Filipinas, 193, N.3; Rodrigo de Vivero, however, provides two more distances from the
wreck to the coast in Chapter XL1v of the second section (Avisosy proyectos) of his manu-
script. At the beginning of the chapter, he mentioned that San Francisco ran aground two
leagues from the coast, but later he specified that the galleon sank only a league and a half
from Yubanda (Onjuku). Relacion y Avisos in Monbeig (1972), 123, 126; Relacién y Avisos in
Gil (1991), 194, 200; Relacién y Avisos in Uchmany (2016 ), 224, 231.

39  Agl, Filipinas, 193, N.3.

40 Relaciony Avisos in Monbeig (1972), 53; Relacidn y Avisos in Gil (1991), 160; Relacion y Avisos
in Uchmany (2016), 88; Colin et al. (1904), 196.

41 Colin et al. (1904), 196.
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FIGURE 3  Proposed area for San Francisco’s wreck in Japan based on historical records

his life miraculously because the pilots decided to take him to the bow, but the
ship broke up before they reached the forecastle.#?

The waves carried the stern section to a small cove on the shore, not much

larger than the nao itself. The author of the letter believed that this was
another miracle, since there was no other cove for many leagues along the

high cliffs on the jagged coast.*3 The stern section included the main cabin and

42
43

Ibid.

Ibid. The name of the cove is not clearly mentioned in any of the seventeenth-century
accounts of the wreck, although it has been traditionally associated with Tajiri [ 7. cove,
located 1.21 km east of the modern town of Onjuku. Kimura (2019), 180. Tajiri is a small
cove with a sandy beach surrounded by coastal cliffs. The two kanji characters of the
cove’s name refer to the border of rice-paddy fields, recalling the description in the his-
torical records that the survivors of the San Francisco sighted rice-paddy fields when they
climbed to the top of the cove. However, it not possible to investigate past uses of the land
in this area since the modern Tajiri is currently occupied by the facilities of the Marine
Ecology Research Institute. Tajiri cove is mentioned for the first time in relation to the
wrecking event in the early nineteenth-century account Bosa shiryo 54858 (1822), but
the Tokugawa jikki 111524 (1843), the chronical records of the Tokugawa Shogunate,
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THE WRECK OF THE GALLEON SAN FRANCISCO (1609) 39

the smaller ones, and even a portion of the ships’ first deck.** The waves
and currents pushed this section of the stern to shore until it ran aground
on the small beach or cove.#5 All but 37 people arrived at the cove on board
the stern section, swimming or holding on to timbers from the galleon.*6
However, not everybody managed to jump from the stern section on to land
because the survivors were exhausted, and the surf carried them away from
the shore. Forinstance, Father Montes sank three times while trying to reach the
shore before the sailors rescued him. The survivors noticed that the current
of the small river which flowed into the cove stopped the waves. This was there
where the sailors managed to pull Father Montes out of the water, and they
therefore advised the rest to do the same.*”

The figures given for the total number of survivors and drowned vary
depending on the source. Neither Vivero nor the letter about the wreck men-
tion how many people were on board the galleon. The account of Father
Montes’ journey, on the other hand, clearly states that there were 400 people
on board, and Gregorio Lépez also mentioned that almost 400 people arrived
safely on the coast after the wreck.#® Rodrigo de Vivero indicated that fifty
people drowned during the night, after the galleon ran aground but before it
broke into pieces.*? However, in Chapter 33 of Avisos y proyectos he estimated
that a total of 76 people drowned during the wreck, although the number is
reduced to 56 in Chapter 44.5° The letter about the wreck mentioned that all
but 37 people reached the coast, while Father Gregorio Lopez said that about
twenty-five to thirty people drowned.5! Finally, the account about Father

also mention that the wreck drifted to the cove of Onoura A ¥f)g, which has not been
identified in any other archival records either. A government investigation in 1903-1904
concluded that the survivors of the San Francisco could have landed in Tajiri cove since it
is one of few coves with a path giving access inland. However, apart from Tajiri’s topogra-
phy and the descriptions in the nineteenth-century records, there is no evidence that the
survivors could actually have landed there. Nevertheless, the beach and cove of Tajiri are
currently designated a historical site. Otaki Chéshi Hensan linkai (1991), 414—417.

44  Colin et al. (1904), 196.

45  Ibid.

46 AGI, Filipinas, 193, N.3.

47  Colin et al. (1904), 196.

48  Colin et al. (1904), 195; Blair and Robertson (1904), 135.

49  Relaciony Avisos in Monbeig (1972), 53; Relacidén y Avisos in Gil (1991), 160; Relacion y Avisos
in Uchmany (2016), 88; Colin et al. (1904), 196.

50  Relacién y Avisos in Monbeig (1972), 103, 123; Gil only includes the reference to the 56
people who drowned. Relacion y Avisos in Gil (1991), 194; Relacion y Avisos in Uchmany
(2016), 184185, 224.

51  AGI, Filipinas, 193, N.3.; Blair and Robertson (1904), 136.
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Montes mentioned that 300 people survived the wreck.5? This is probably the
most plausible number of survivors, despite the discrepancies between the dif-
ferent accounts of the wreck. However, none of the documents state how many
people drowned when the bow section of the galleon sank.

The galleon San Francisco sank off the east coast of the Boso 542 Peninsula
on Japan’s main island of Honsha AJl|, near the village of Yubanda, on
30 September 1609, the day of Saint Geronimo, after 65 days of sailing.53 The
ship was lost at a latitude of 35.5 degrees despite the fact that nautical charts
located the Boso Peninsula at 33.5 degrees north (Figure 3). The pilots did not
know where the galleon had been wrecked because Japan was thought to be at
a lower latitude, and even the survivors feared that they were on an inhabited
island.5* Rodrigo de Vivero mentioned that the five pilots aboard San Francisco
committed an error of one degree when they estimated the latitude, while there
was a two-degree error in the nautical chart. Therefore, the pilots thought they
had cleared the Boso Peninsula when the galleon ran aground on the rocks.>%
However, in 1610 Juan de Cevicos and Don Juan de Silva blamed Rodrigo de
Vivero for the wreck saying that the ship was so close to the Boso Peninsula
because the galleon’s real destination was Japan.5¢ Finally, Gregorio Lopez’s
account suggested that the pilots were unable to identify the island because it
was dark when the ship ran aground.>”

Despite the different versions of the cause of the wreck, the survivors’ main
concern was being stranded on an inhabited island. However, they soon real-
ized they were in Japan, although there are different versions about how they
did so. In his own account, Rodrigo de Vivero claimed that he sent two sailors
to climb to the top of the cove, from where they sighted rice paddy fields which
could provide food for the survivors. Some Japanese people appeared about
fifteen minutes later, told Rodrigo de Vivero that they were in Japan and took
them to their village, Yubanda, which was a league and a half away from the

52 Colin et al. (1904), 200.

53  The correct year for the sinking is 1609, despite the Relacion initially saying 1608; AGI,
Filipinas, 193, N.3; Relacion y Avisos in Monbeig (1972), 53, 126. See note 4 in Monbeig
(1972), 301; Relacion y Avisos in Gil (1991), 160, 200; Relacion y Avisos in Uchmany (2016),
87, 231

54  AGI, Filipinas, 193, N.3; Relacion y Avisos in Monbeig (1972), 53; Relacién y Avisos in Gil
(1991), 160; Relacion y Avisos in Uchmany (2016), 88.

55  Relacidn y Avisos in Monbeig (1972), 123; Relacidn y Avisos in Gil (1991), 194; Relacion y
Avisos in Uchmany (2016), 224.

56  AGI, Filipinas 20, 4, 35 in Gil (2014), 91-92.

57  Colin et al. (1904), 197.
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cove.’® The anonymous letter provides the same version, except that in this
case the distance to Yubanda was only half a league.5®

The account about Father Montes, on the other hand, mentions that
two fishermen from Yubanda told the survivors they had arrived in Japan.
These fishermen had been following the galleon from the shore while it was
riding the storm to find out where it would land. They took Rodrigo de Vivero
and the other survivors to their village and provided them with shelter and
food. When the weather improved and the sea calmed down, the survivors
returned to the cove to look for provisions and food among the remains of the
galleon’s hull. They found more cargo and provisions than they expected and
tried to salvage as much as possible before the waves carried everything away.
However, the Japanese gathered in large numbers when they saw all the goods
from the galleon and told the Spanish that they belonged to them because the
ship had been wrecked in their kingdom and that was the custom. It was at
this point that the Japanese kept all the merchandise and provisions rescued
from the galleon and imprisoned the Spanish. Nevertheless, Rodrigo de Vivero
was able sent two captains to ask the Japanese emperor for help, although he
and the remaining survivors were imprisoned for about thirty days in Yubanda
until he was able to travel to the Japanese court.5°

The Ship

San Francisco’s construction date and shipyard are still unknown. The most
probable hypothesis is that the keel was laid in the Philippines at the end of
the sixteenth or early seventeenth century, although this hypothesis needs to
be confirmed through archival research. During the first decades of the Manila
galleon trade, ships were built in the shipyards of the Philippines, as well as
in Acapulco (Mexico) and Realejo (Nicaragua). However, the better quality
and quantity of the different types of wood available in the Philippines and
the lower construction costs led to the construction of vessels for the trans-
pacific route being relocated to the Philippines. In addition, ships for the
transpacific route could also be built or purchased from other locations, such
as Cambodia, Sumatra, Japan and India.6!

58  Relacién y Avisos in Monbeig (1972), 53-54; Relacién y Avisos in Gil (1991), 161; Relacidn y
Avisos in Uchmany (2016), 88.

59 AGI, Filipinas, 193, N.3.

60  Colin et al. (1904), 197; AGI, Filipinas, 193, N.3; Gil (2014), 93—94.

61 Schurz (1939), 196; Junco (2016), 107.
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The documentation on San Francisco only indicates that it was a galleon of
more than 1,000 toneladas (tons), although the tonnage of the Manila galleons
had been restricted to 300 toneladas in 1593 and to 200 in 1604 to protect the
economic interests of the Sevillian merchants in the American trade.5? This
restriction, however, was never enforced effectively, and the size of the Manila
galleons increased from 300 and 500 to 1000 toneladas before 1614, because the
merchants in Manila and Mexico refused to limit their trade volumes in order
to maximize their profits.53 Although the main dimensions of San Francisco
are unknown, it is still possible to propose a set of theoretical measurements
based on contemporary vessels of similar tonnages, hull ratios provided in
late sixteenth- and early seventeenth-century shipbuilding treatises and ordi-
nances, and archaeological parallels (Table 1).

The wreck of San Diego is probably the best-preserved archaeological
evidence of late sixteenth-century Spanish shipbuilding in the Philippines.
San Diego was a merchant galleon built in Cebu at the end of the sixteenth cen-
tury, that was modified to serve as a flagship against a Dutch incursion in the
Philippines in 1600. The ship, which was overloaded and poorly commanded,
sank near Fortune Island (Batangas) during a naval engagement against
Oliver van Noort’s (1558-1627) ship Mauritius.5* San Diego’s hull remains were
studied by Michel L'Hour, who determined that the ship’s actual keel length
measured 23.73 meters, which, according to him, equalled 42 codos (cubits).55
L'Hour also proposed a set of theoretical dimensions for San Diego based on
its keel length, the rake of its sternpost (6o degrees) and contemporary ship-
building contracts and treatises. For San Diego he proposed a length of more
than 65.5 codos (37 m) at the upper deck, a breadth of 20 codos (11.3 m), a
depth of hold of 10 codos (5.6 m) with the upper deck located at 13.5 codos

62 A1, Filipinas, 193, N.3; Relacion y Avisos in Monbeig (1972), 123; Relacion y Avisos in Gil
(1991), 194; Relacién y Avisos in Uchmany (2016), 224. In another document it is suggested
that the galleon may have been overloaded. However, this document provided a tonnage
for the galleon of only 375 tons and mentioned that although the ship had been loaded
with almost 500 tons of cargo, it was still not fully loaded. AG1, Filipinas, 20, 3, 26 in Gil
(2014), 90; Schurz (1939), 194; Junco (2016), 106; Valdez-Bubnov (2019), 562—563.

63  Schurz (1939), 194; Junco (2016), 106; Valdez-Bubnov (2019), 562—563.

64  L'Hour (1996), 118,124-128; LHour (1998), 238—240.

65  L'Hour used a value of 0.565 m to convert the keel length into codos (cubits) because it
provided a round number of 42 codos, and because it also falls between the two main lin-
ear units used in Spain in the sixteenth century to measure vessels. LHour (1996), 118, 149;
L'Hour (1998), 240; The two main units at the time were the codo castellano (0.558 metres)
and the codo de ribera (0.575 metres), the latter which became the official linear unit for
shipbuilding and tonnage calculations in 1590. Casado-Soto (1991), 103-104.
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(7.6 m) and a tonnage ranging between 688 and 778 toneladas depending
on the formula applied (Table 1).66

The shipbuilding treatises of Juan Escalante de Mendoza (1529-1596)
and Diego Garcia de Palacio (1542-1595), published in the last quarter of the
sixteenth century, also provide a series of hull ratios that can be used to cal-
culate San Diego’s main dimensions based on its keel length. In his treatise,
Escalante advocated for the construction of multipurpose vessels with an ideal
tonnage of 500 tons to be used mainly for Atlantic Ocean navigation, while
Palacio proposed a 400-ton vessel to be used on both the Atlantic and Pacific
Oceans.%” It should be noted that Palacio had previous practical experience
in the construction of vessels for the transpacific route, since he directed the
construction of two of them, San Martin and Santa Ana, between 1578 and
1579 in the Realejo shipyard (Nicaragua).5® The resulting dimensions based
on Escalante’s hull ratios and a keel length of 42 codos (23.4 m) produce a
ship’s length of 58.8 codos (32.8 m) and a breadth of 18.3 codos (10.2 m). Garcia
de Palacio’s hull ratios, on the other hand, give a ship’s length of 63.6 codos
(35.5 m), a breadth of 19.8 codos (1 m), a depth of hold of 9.3 codos (5.2 m) with
the upper deck located at 12.3 codos (6.9), and a flat of the floor of 6.6 codos
(3.7 m) (Table 1). The ship’s tonnage also increased up to 836.6 toneladas if
Barros’ formula (1590) was applied.6® Although the tonnages are still slightly
lower than San Francisco’s, these values allow a preliminary approach to calcu-
lating the theoretical dimensions of the vessel.

The construction of vessels of more than 1,000 toneladas was unusual in
Spain during the sixteenth century, although there were some examples, such
as the four largest galleons of the series known as the Twelve Apostles, which
were built in northern Spain between 1589 and 1591. According to their design
specifications, these galleons had a length of 64 codos (36.8 m), a breadth of
20.5 codos (11.8 m), a depth of hold of 12.5 codos (7.2 m) with the maximum

66  The dimensions in metres are those provided by L'Hour based on a 0.565 m cubit. The
formulas for the tonnage calculations are the ones used by Cristébal de Barros
(1590), Bartolomeo Crescentio (1607), and Colbert (1681). U'Hour (1996 ), 149-150; LHour
(1998), 240.

67  In their treatises, Escalante de Mendoza and Garcia de Palacio provide the ship’s dimen-
sions in codos castellanos (0.558 m). Itinerario de navegacion, 33, 39—40; Instruccién
ndutica para navegar, 90—92.

68  Trejo (2009), 11, 19; Valdez-Bubnov (2017), 231.

Breadth | 2+ Depth of hold J %
2

8
GYM Leg. 96. Doc. 63 in Casado-Soto (1988), 287-288 and Casado-Soto (1991), 106.

Length(

69 = Toneles machos + 20% (Toneladas) in AGS
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TABLE 1 Ships ratios and dimensions, 1575-1618
Source L/B2 K/BP poH/Bc F/Bd Length
San Diego (1600) L'Hour (1996) 3.25:1  2.10:1  0.47:1F - 65.5
Escalante (1575) 3.18:1 2.27:1 - - 58.8
Palacio (1587) 3.21:1  2.13:1  0.47:1% 0.33:1 63.6
Large Apostles (1589) 3.12:1  2.05:1  0.66:1 0.34:1 64
Ordinances 1607 3.45:1 2.40:1 0.53:1 0.5:1 69
3.43:1 2431 0.52:1 0.5:1 72
3.41:1  2.41:1  0.52:1 0.5:1 75
Ordinances 1613 3.30:1 2.55:1 0.48:1 0.5:1 66
0.50:1
3.27:1 2.52:1 0.48:1 0.5:1 68.75
0.50:1
3.30:1  2.45:11  0.48:1 0.5:1 72.5
0.50:1
Ordinances 1618 3.15:1 2.45:1 0.48:1 0.5:1 63
3.14:1 2.43:1 0.48:1 0.5:1 66
3.009:1 2.41:1 0.47:1 0.5:1 68

Length/Breadth
Keel/Breadth

* o0 o

Depth of Hold/Breadth. This ratio was calculated at the level of the ship’s maximum breadth.
Flat of the Floor/Breadth
Calculated at the level of the main deck because the height of the ship’s maximum breadth is unknown.
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Keel Breadth Depth of hold Flat of Tonnage
the floor (Toneladas)
Main Maximum Upper
deck breadth deck
42 20 10 - 13.5 - 778 (Barros)
762 (Crescentio)
688 (Colbert)

42 18.3 - - - - -
42 19.8 9.3 - 12.3 6.6 836.6
42 20.5 12.5 13.5 16 7 1,159
48 20 10.5 10.5 13.5 10 1,033
51 21 11 11 14 10.5 1184%
53 22 11.5 11.5 14.5 11 1351%
51 20 10 9.5 13.25 10 858% (warship)

10 13.25 833 (merchantman)
53 21 10.5 10 13.75 10.5 985 (warship)

10.5 956% (merchantman)
54 22 11 10.5 14.25 11 1105%2 (warship)

11 1073% (merchantman)
49 20 10 9.5 13 10 8217%
51 21 10.5 10 13.5 10.5 946%
53 22 11 10.5 14 11 1074%
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breadth located at a height of 13.5 codos (7.8 m), the upper deck at 16 codos
(9.2 m), and a flat of the floor of 7 codos (4 m). These galleons also had row of
unplanked beams to reinforce the lower part of the hull that could also serve as
an orlop, and three decks. The height between decks was 3.5 codos (2 m), with
the unplanked beams located at the level of the scarfs between the first and
second futtocks below the lower deck, which was located at a height of 9 codos
(5.2 m).”0 The deck configuration of the large Apostles included one more
deck, the lower one, than the model proposed for San Diego based on archi-
val research.” The total tonnage for these galleons was 1,159 toneladas, similar
to the tonnage mentioned in the documents for the galleon San Francisco.”
These dimensions are also similar to the theoretical dimensions estimated by
L'Hour for San Diego and those based on Garcia de Palacio’s hull ratios except
the depth of hold (Table 1). The tonnage difference between San Diego and the
Apostles is due to San Diego’s proposed lower depth of hold.

Three different sets of shipbuilding ordinances (Ordenanzas) were in
Spain in 1607, 1613 and 1618. They specified the design, dimensions, tonnage
and construction of multipurpose Atlantic-going ships that could serve in
the Armada of the Ocean Sea (Armada del Mar Océano) and the Indies run
(Carrera de Indias), adopting military or commercial functions depending
on the circumstances.” Thus, particular ships built for commercial purposes
could be seized, adapted and incorporated into the royal navies or the escorts
of the fleets of the Indies run.”* However, only the ordinances of 1607 had been
drawn up before San Francisco sank in 1609, although they were never imple-
mented due to complaints from the House of Trade. Therefore, a new set was
issued in 1613, only to be replaced again in 1618. The ordinances of 1607 limited
the maximum size of the ships that could sail in the fleets of the Indies run to
16 codos (9.2 m) of breadth and 567 toneladas, although the breadths and ton-
nages increased to 17 codos (9.8 m) and 539% toneladas in 1613, and to 18 codos
(10.3 m) and 624Y5 toneladas in 1618.7> These size limitations were due to the
sandbar of Sanlicar de Barrameda, at the mouth of the Guadalquivir River,

70 The dimensions of these galleons are provided in codos de ribera (0.575 m) in the original
documents. AGS GYM Leg. 245 doc. 11 and AGS GYM Leg. 245 doc. 33 in Casaban (2017),
134, 161.

71 L'Hour (1996), 126.

72 Tonnages calculated with Barros’s formula (1590). AGS GYM Leg. 245 doc. 11 in Casaban
(2017), 134.

73 Doc. 47, fols. 288-297 in Navarrete (1971); AGI Indiferente. 2595 in Serrano Mangas (1992),
211-236; Recopilacion, 20-32.

74  Rahn Phillips (1994), 103, 108.

75  The shipbuilding ordinances provide the ships’ dimensions in codos de ribera (0.575 m),
and the tonnages are calculated based on a new set of formulas issued in 1613. Doc. 47,
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which limited the draft of ships sailing to and from Seville, the principal port
of the Indies Run.”® However, the chronic shortage of ships for the fleets of the
Indies run often made it necessary to employ any ship available independently
of its tonnage.”” The ordinances also provided the dimensions and tonnages
for ships from 20 to 22 codos (12 to 12.6 m) of breadth and tonnages between
1,159 and 1,351 toneladas, although these tonnages were reduced to 8217% and
1,074% toneladas in 1618 due to the modifications to the ships’ dimensions
(Table1).78

The shipbuilding ordinances modified the ships’ dimensions and hull
ratios in relation to the late sixteenth-century designs of Spanish vessels.
Ships became longer and narrower, at least initially, although their lengths
were shortened again in 1613 until the second half of the seventeenth century,
while the keel length also increased in relation to the breadth and length. At
the same time, the height of the hulls was lowered with a depth of hold and
a flat of the floor that became practically equal to half the breadth. Therefore,
according to the ordinances of 1609, the length of a 20-codo (11.5 m) breadth
ship, similar to the large Apostles, would measure 69 codos (39.7 m) and the
keel 48 codos (27.6 m), with a depth of hold of 10.5 codos (6 m) and a tonnage of
1,159 toneladas. In 1613, the length of the same vessel was shortened to 66 codos
(37.9 m) and the keel increased to 51 codos (29.3 m), while the depth of hold
equalled exactly half of the ships’ breadth. These ordinances also introduced a
distinction between merchant ships and warships based on the height at which
the ship’s maximum breadth waslocated. In the case of the merchant ships, the
maximum breadth was located at the same level as the main deck, while in
the case of the warships it was located %2 codo (0.29 m) below the main deck.
These minor changes in the ships’ dimensions reduced the tonnage of the
20-codo (11.5 m) ships to 833 toneladas for the merchantmen and 858% tonela-
das for the warships. Meanwhile, the tonnages for the galleons with breadths
of 21 and 22 codos (12 and 12.6 m) were 956%s and 1,073Y5 toneladas for the mer-
chantmen, and 985 and 1,105% toneladas for the warships. The ordinances of
1618 reduced the ships’ length and keel further and adopted a single design for
warships and merchantmen, but the ships’ tonnages remained almost identi-
cal to those of 1613 (Table 1). In addition, these vessels had only two decks, but
the galleons with breadths from 20 to 22 codos had also two rows, instead of

fols. 288—297 in Navarrete (1971); AGI Indiferente. 2595 in Serrano Mangas (1992), 211—236;
Recopilacion, 20-37.

76 Parry (1990), 54

77  Serrano Mangas (1992), 24.

78  Doc. 47, fols. 288—297 in Navarrete (1971); AGI Indiferente. 2595 in Serrano Mangas (1992),
211-236; Recopilacion, 20-37.
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one, of unplanked beams below the main deck which could also be planked to
become provisional decks.”

Although the dimensions and hull ratios from the different ordinances can
be used to propose a set of theoretical dimensions for San Francisco, it is still
more appropriate, based on chronological criteria, to use the actual length of
San Diego’s keel combined with the late sixteenth-century ship designs, such
those of the large Apostles. The shipbuilding ordinances were not only in effect
at the time when San Francisco was built, but they also introduced several mod-
ifications in the conception and design of the Spanish ships used in the fleets
of the Indies run and in the royal navies. These changes modified the ships’
hull ratios with respect to those of the sixteenth century, especially regard-
ing the depth of hold, the location of the ship’s maximum breadth and the
keel and floor lengths, in an attempt to solve the deep draft issues observed in
sixteenth-century vessels.8% In other words, two vessels with similar tonnages
would have different hull proportions and deck configurations depending on
whether they had been conceived in the sixteenth century or under any of the
early seventeenth-century shipbuilding ordinances. Therefore, it is reasonable
to suggest a set of dimensions for San Francisco that is more similar to the large
sixteenth-century galleons built in Spain, such as the large Apostles, than to
the early seventeenth-century designs proposed in the ordinances.

The Draft of San Francisco

The draft of a ship is determined by the height at which its maximum breadth is
located because it is always above the surface of the water.8! Sixteenth-century
Spanish ships normally had their maximum breadth at the level of the main
deck or even up to 1 codo (0.575 m) above it.82 However, this height was pro-
gressively lowered, together with the depth of the hold-to-breadth ratio, until
the maximum breadth was located %2 codo (0.29 m) below the main deck at
the beginning of the seventeenth century.83 This height was measured from

79  Ibid.

80  Casaban (2017),168-235, 243-294, 358—363.

81 Livro da fabrica das naos, 187.

82  See note 8o.

83  The 1613 ordinances placed the ship’s maximum breadth at the same height as the main
deck if the ship was designed as a merchantman and o.5 codos (0.29) lower if built as a
warship, while in the 1618 ordinances the maximum breadth was always o.5 codos below
the main deck, regardless of the function of the vessel. AGI Indiferente. 2595 in Serrano
Mangas (1992), 211-236; Recopilacion, 20-32.
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the flat of the floor and did not include the deadrise of the floor timber and
the thickness of the keel, which could amount to up to another codo (0.575 m),
depending on the size of the vessel. For instance, the designers of the Apostles
expected the largest galleons to have a maximum draft of 11 cubits (6.3 m). That
meant that the waterline would be approximately 3.5 codos (2 m) below the
ships’ maximum breadth, and 2.5 codos (1.4 m) below the main deck.84

A similar draft could also be applied to San Francisco, although the galleon
was carrying 13 to 14 palmos (2.7 to 2.9 m) of water in the hold, the weight
of which would have increased its draft. The dimensions estimated for
San Francisco based on the large Apostles would locate its main deck 12.5 codos
(7.2 m) above the flat of the floor, with its maximum breadth at 13.5 (7.8 m)
and the upper deck at 16 cubits (9.2 m) (see Table 1). Therefore, when it ran
aground on the rocks, San Francisco’s maximum draft was probably between
11 and 14 codos (6.3 and 8 m) measured from the lower surface of the keel, with
the waterline above the main deck. A deeper draft is not probable because
the ship’s buoyancy would have been compromised. Moreover, the ship listed
to one side without sinking completely and remained stuck on the rocks the
whole night, until the waves broke it into two pieces. Therefore, based on
San Francisco’s theoretical breadth and draft, the ship should have run aground
on a reef shallower than 14 codos (8 m).

Estimating the Distance from the Wreck to the Coast

Three different types of marine league were used in Spain during the sixteenth
and seventeenth centuries. The league of 20 per latitudinal degree began to
be used in Spain during the seventeenth century to replace the league of 17.5
per latitudinal degree, although the latter remained in use for a long period of
time. There was a smaller unit, the league of 52.5 per latitudinal degree (coastal
league), which was called a league by the men on the Indies run during the
sixteenth century and most of the seventeenth (Table 2).85

The accounts of the wreck of San Francisco provide different distances
from the rocks on which the galleon ran aground to the cove where the waves
carried the survivors on the galleon’s sterncastle (Table 2). According to the let-
ter describing the wreck of San Francisco, the galleon ran aground at a quarter of
aleague from the coast. Vivero initially states that the galleon sank two leagues
off from the coast but, later in the account the distance becomes one and a

84  AGS GYM Leg. 245 doc. 11 in Casaban (2017), 159.
85  Serrano Mangas (2012), 109111
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TABLE 2 Spanish leagues and estimated distances from the wreck to the coast

Distances League of 20 League of 17.5 per League of 52.5
per latitudinal  latitudinal degree per latitudinal
degree (Marine 16th-17th centuries  degree (Coastal
league) (6,349.2 m) league)
17th century (2,116.4 m)
(5,586 m)

One quarter league 1,396.5 m 1,587.3m 529.1 m

Two leagues 11,172 m 12,698.4 m 4,232.8 m

One league and a half 8,379 m 9,523.8m 3,174.6 m

half leagues from Yubanda.8¢ However, the accounts do not specify the type
of league used to measure the distance from the wreck to the coast, and this
is a crucial issue because this distance can vary greatly depending on the
type of league. Therefore, based on the distances provided in the accounts and
the different maritime leagues used in Spain in the early seventeenth century,
San Francisco would have run aground on rocks located between 1.4 km and
12.7 km from the shore. Nevertheless, this distance would have rarely exceeded
2 km for the galleon’s sterncastle to float to the shore, together with part of the
galleon’s cargo and the survivors being carried by the waves.

During their archaeological investigations carried out off the coast of Tajiri
HIJ7. cove between 2016 and 2017, researchers suggested, based on multi-beam
data, that the Mashione reef was a possible location for the wreck of San
Francisco, although this reef is located in deep water and approximately 6 km
from the coast (Figure 4).87 This hypothesis was also supported by the lack of
archaeological evidence related to the wreck of San Francisco in the shallower
areas closer to Tajiri cove, where ama /7 divers (female shellfish divers)
have been diving historically without reporting any finding. The underwater
archaeological surveys conducted in 2017 at depths of more than forty metres
in the Mashione reef located a spherical volcanic rock whose geological analy-
sis revealed a non-local origin. However, it was not possible either to determine
the link between the rock and the wreck of San Francisco. So far, the results
of the underwater archaeological surveys carried out on the Mashione reef
have concluded that it was unlikely that the wreck occurred in this area due

86 AGI, Filipinas, 193, N.3.
87  Kimura (2019), 179-182.
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FIGURE 4  Thelocation of Mashione reef and proposed areas for future
archaeological research

to the absence of related artefacts. Moreover, the absence of archaeological
remains in the seabed closer to the shore could also be explained by the impact
of the high waves and tsunamis that have occurred here in the past. Therefore,
the proposed areas for further archaeological investigation are the multiple
gullies stretching from the edge of the shallow rocky seabed closer to the coast.
It is estimated that the remains of San Francisco’s hull and cargo would be only
preserved beneath the sandy layers that have accumulated in these gullies.

Conclusion

The comparative analysis of the published accounts and archival documents
relating to the wreck of the galleon San Francisco reveals minor variations
between them, although portions of the accounts also complement each other
to some extent. Combining the information provided in the different sources
allows its last journey and the circumstances of its loss to be reconstructed,
and the distances from which the galleon ran aground to the coast near the vil-
lage of Yubanda to be estimated. It is also possible to suggest a theoretical set
of the galleon’s main dimensions, including its draft, based on late sixteenth-
century shipbuilding designs for galleons and the limited archaeological
evidence available thus far.

Examination of the available data shows that San Francisco was a large
vessel of more than 1,000 tons, whose theorical main dimensions might be
similar to or compatible with those proposed for the largest galleons of the
series known as the Twelve Apostles, built in Spain between 1589 and 1591
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Therefore, San Francisco could have an estimated length of 64 codos (36.8 m),
a keel length of 42 codos (24.2 m), a breadth of 20.5 codos (11.8 m) measured at
13.5 codos (7.76 m) above the flat of the floor, and a depth of hold of 12.5 codos
(7.19 m). It was also a three-deck galleon with a row of unplanked beams below
the lower deck situated at a height of 9 codos (5.2 m), and the upper deck at
16 codos (9.2 m) over the flat of the floor, whose length was 7 codos (4 m). The
theoretical draft for San Francisco was around 11 codos (6.3 m), although this
was probably increased to up to 14 codos (8 m) due to the weight of the water
that was in the hold as a result of the storms and the poor condition of its
hull. The galleon probably ran aground on rocks no deeper than 6.3—8 m based
on the theoretical dimensions and draft proposed for the vessel. These rocks
would be located between 1.4 km and 12.7 km from the shore, depending on the
type of maritime league used to convert the distances provided in the accounts
of the wreck, although this distance would have not exceeded 2 km for the
hull remains to reach the shore. Finally, based on the archaeological investiga-
tions conducted off the coast of Tajiri cove, the most plausible location for the
remains of the galleon’s hull and cargo would be the gullies that stretch from
the edge of the shallow rocky seabed closer to the coast.
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