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Setting the scene
Welcome to the 2021 edition of the International Workshop On the Origin and Evolution of the
Nautical Chart. This meeting aims to further the discussion opened in two previous workshops
held in Lisbon in 2016 and 2018, and attended by leading experts on the History of Cartography.
Since the preceding workshops, considerable progress has been made on critical questions
pertaining to the origins of European nautical cartography. Therefore, the theme of this third
workshop has been broadened to encompass a greater chronological and topical scope.
Similarly to the previous editions, the workshop primarily focuses on key issues pertaining the
genesis and evolution of the medieval portolan chart, but it will also emphasize new methods for
the study of old nautical charts in general, including cartometric techniques of geometrical
analysis and material examination.
Owing to the current Sars-Cov-2 pandemic situation, the workshop will be held fully online via
the Zoom platform. All sessions will be live-streamed on the Medea-Chart YouTube Channel and
there will be space for questions and online networking.
We hope to provide a good experience to the participants by enjoying the sessions and engaging
on fruitfull discussions.
Yours sincerely,
Joaquim Gaspar, Tony Campbell, Ana Nunes and Ricardo Vaz
The Organizing Commitee
September 15th, 2021
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Anabelle Kriznar
Anabelle Kriznar is an art-historian dedicated to the analysis of artworks. With a PhD in Art History,
Faculty of Arts from the University of Ljubljana in Slovenia, Dr. Kriznar specialized in materials and
techniques of medieval paintings and other artworks. She currently works as researcher and professor at
the Faculty of Fine Arts, University of Seville, as well as research fellow at the Faculty of Arts, University of
Ljubljana. Furthermore, Dr. Kriznar specialized through several international courses on artistic materials
and analytical techniques and carried out analytical work in museums, restoration workshops and churches
in different European countries (Slovenia, Spain, Germany, England, Italy, Austria, Slovakia, Hungary,
Croatia), being a guest researcher in institutions such as The British Museum (London), Opificio delle
Pietre Dure (Florence), Bundesanstalt für Materialforschung- und prüffung (Berlin), among others. Some of
these stays were sponsored by recognised scholarships such as the Alexander von Humboldt Foundation.
Dr. Kriznar is an ICOM, ICOMOS, IIC and Slovene art-history Association member, as well a member of
different research groups. She participates in several research projects, has presented results in many
national and international conferences, has published two books on mural paintings, several book chapters
and has over 50 scientific articles dedicated to analysis material and technical aspects of artworks.
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Pigments and inks applied in Juan Vespucci’s
portolan chart (1520)
Anabelle Kriznar (1,2), Francisco Áger (2,3), Luís Robles Macías (4), Miguel Ángel Respaldiza (2,5)
[1] Departamento de Escultura e Historia de las Artes Plásticas, Facultad de Bellas Artes, Universidad de
Sevilla, C/ Laraña 3. 41003 Seville. Spain.
[2] Centro Nacional de Aceleradores, (Universidad de Sevilla-CSIC-Junta de Andalucía), C/ Thomas A.
Edison 7, 41092, Seville, Spain.
[3] Departamento de Física Aplicada I. Escuela Politécnica Superior, Universidad de Sevilla, C/ Virgen de
Africa 7, 41011 Seville, Spain.
[4] Université Libre de Bruxelles, Avenue Adolphe Buyl 87, 1050 Brussels, Belgium.
[5] Departamento de Física Atómica, Molecular y Nuclear. Universidad de Sevilla, Av. de Reina Mercedes
s/n, 41012 Seville, Spain.
This original manuscript chart made on parchment is signed by Juan Vespucci and dated 1520 by an
inscription. It was first reported in 1987 as being in a private collection, and it was acquired by the Spanish
Ministry of Culture in 1990. After its restoration, it was stored in the General Archive of the Indies (Archivo
General de Indias) in Seville where it remains. It is made on parchment (67x89 cm) and represents the
coasts and islands of Europe and Africa from the Azores on the west to the Black Sea and the
Mediterranean Levant on the east, and from Scandinavia and Iceland on the north down to Cape Roxo on
the south. A network of rhumb lines crisscrosses the map, in the tradition of Mediterranean nautical
charts, also known as portolan charts.
The lines, texts and images show the use of different colours – white, red, blue, green, black and gold. In
order to get information on pigments and inks applied, the map was analysed by different non-invasive
techniques, such as visible, infra-red and ultraviolet light, digital Dino microscope, as well as X-ray
fluorescence (XRF) to identify elemental chemical composition of materials applied. The main goals of this
study are to confirm current theories about portolan chart materials and to detect retouching or
restoration work.
Results showed that the entire parchment is covered with a white layer made of lead white (Pb), calcite or
gypsum (Ca) and probably a very low amount of vermilion (Hg) and a copper green pigment or azurite (Cu);
the presence of Hg and Cu can also represent contamination from other painted areas. The principal red
pigment is vermilion (Hg), although sometimes also iron oxide red was used (Fe). Blue pigment is made of
azurite (Cu), while the green one is a copper based pigment (Cu), probably verdigris, malachite or copper
resinate. Black pigment is an organic one but it cannot be identified using XRF. For letters, a ferrogalic ink
(Fe) with a low Cu content was used, probably combined with vermilion and organic black for thicker
capital letters. Gilded wind roses were confirmed to be made with very thin gold leaf applied on a waterbased and transparent mission glue. Several later retouches were found using zinc and titanium whites and
probably cobalt blue, all of the late 19th and early 20th centuries.

-

0 3

-

M E D E A - C H A R T

P R O J E C T

|

P O R T M E E T I N G

2 0 2 1

Andrew Blackler
After studying Classics at school, Andrew Blackler graduated from the London School of Economics,
specializing in the Economics of Industry and Trade and has worked in manufacturing and commercial
organizations throughout the world. In 2020, he obtained his Ph.D. at the Centre for Byzantine, Ottoman
and Modern Greek Studies at the University of Birmingham and the medieval tower, its role in society and
use for communication became his main research interest.
Dr. Blackler also published several articles and presented research papers on late medieval cartography.
Some titles include ‘Testing the practical application of the 13th and 14th century portolan charts within
the historical framework of the Late Medieval period’ - Lisbon (2018), ‘Mapping Frankish Euboea: Tracing
the Depiction of the Island by the Portolan Charts and Early Maps from the 13th to 17th Centuries’ (2013),
‘Medieval Mapmaking and the portrayal of the Mediterranean: fact or fiction?’ (2014), ‘Conference Review
– First International Workshop on the Origin and Evolution of Portolan Charts - Lisbon, June 2016’ (2017).
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The pyrgari, the qibla and the astrolabe –
thoughts on the pre-history of the portolan
chart
Andrew Blackler, Hellenic Society for near Eastern Studies
A level of consensus seems to exist that the earliest portolan charts of the Mediterranean Sea were
probably constructed from smaller regional maps yet there is disagreement as to whether the underlying
data had an ancient or medieval origin, with Joaquim Alves Gaspar (2018) arguing for the use of both
traditional astronomical methods and the newly-invented magnetic compass in their preparation.
To date, most contributions, however, were based on examination of the surviving charts or manuscript
portolans (periploi or routers), thus limiting analysis to the beginning of the 13th century. The present
paper takes a different approach. Using as my guide Ramon Pujades (2007) who noted that research has
often been ‘on the fringe of any kind of historical contextualisation’, and a recent article by Livieratos and
Boutoura (2018), I investigate the four hundred year period between the 9th and 12th centuries. In effect,
this paper studies the pre-history of the portolan chart.
Taking account of major historical developments and utilising surviving archaeological, instrumental and
documentary evidence, it is argued that the genesis of the portolan chart probably occurred much earlier
than considered to date and that, whilst cartographers drew heavily on evidence from mariners, we should
also investigate potential state involvement in a period when there was a close linkage between trade and
the political leadership.
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Anton Gordieiev
Dr Gordieiev has a PhD in the Science of Geography. As a Marine Cartographer he specialized in the
History of Marine Cartography; he is also an Oceanographer. As a specialised shipbuilding engineer Dr
Gordieiev, in 1980-1992, participated in the development and took part in the construction of ships.
Between 1994-1997 he was the deputy director of the State enterprise "Ukrnauchflot" and took part in
several marine scientific expeditions. Between 1996-2001 he was the director of “Ukrmorcartography”, the
State Hydrographic Service of Ukraine. In 2000 he defended his Ph.D. thesis on the creation of marine
cartography in Ukraine. In 2009 he defended his doctoral dissertation on the portolan charts and taught at
the National Aviation University, Kyiv. Since 2017 as an oceanographer, he was appointed as the deputy
director of the Hydrophysical Centre of the National Academy of Sciences of Ukraine and, since then, has
taken part in sea and river scientific expeditions. Dr Gordieiev has authored more than 70 publications on
the theory and practice of creating and using nautical charts, the history of marine cartography, and
oceanography.
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A statistical method for the analysis of
portolan charts
Anton Gordieiev, Hydrophysical Centre of the National Academy of Sciences of Ukraine
The author proposed a method of determining the date or place of manufacture of the prototype of the
chart, depending on the statistical list of toponyms found generally on the portolan charts. Statistical
methods are mathematical formulas, models, and techniques that are used in the statistical analysis of raw
research data. The application of statistical methods extracts information from research data and provides
different ways to assess the robustness of research outputs.
The most important indicator in comparative analysis, both subjective and objective, is the identity of the
comparison elements. And the more identical the elements, the closer the map, and any other complex
object, by origin. The identity of the elements underlies the hypothesis discussed in this work. This
algorithm is based on an intuitive process: in the assessment the date and place of creation are applied in a
conventional subjective analysis of each researcher, naturally as learning and data comparison.
The concept of identity can be assessed quantitatively in statistical analysis. This principle was used for
the analysis of place names along the Black Sea coast.
For statistical analysis, all toponyms, when comparing one portolan chart with the others, were divided
into three groups - identical, different and new. 'Identical' refers to place names that are written in
identical letters on the studied charts. All other place names are different. New ones include toponyms
that have no analogs on one of the compared charts.
Each mapmaker used a certain initial set of elements to make a map. This set was a prototype, which came
to his hand. The prototype could be obtained as a purchased chart, inherited, or in a workshop where it was
passed on during apprenticeship, etc. But without the prototype, he would not be able to make his first
chart. In the process of making the subsequent charts, information would arrive about some changes to the
elements, along with his own errors as well as those of the apprentices, etc. Thus began deviation from the
prototype. With each successive map, these changes accumulated in quantitative terms, that is, over time.
This is exactly what we can take as a basis for a hypothesis. That is, the higher the percentage of identical
components, the closer in time and place (school) the maps would have been created. 400 portolan charts
were used for comparison.
These charts contain ones with the signature, noting the time and place of creation, and others without
that information. This allows us to test the proposed hypothesis.
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Bruno Almeida
Bachelor in Physics engineering and doctor in History of Science and Technology. His PhD dissertation was
dedicated to the influence of Pedro Nunes’s work in Europe during the 16th century. Dr Almeida is currently
working as post-doc in MEDEA-CHART project. His research involves cartometric analysis of portolan and
early latitude charts to the study of technical literature about the art of navigation, mainly
concentrating on the geometry of nautical charts.
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Spreading the word: debating the nautical
chart in the technical literature of the 16th
century
Bruno Almeida, Centro Interuniversitário de História da Ciência e da Tecnologia, Lisbon
One of the main challenges that researchers face when investigating how portolan and early latitude charts
were compiled, comprehended, and used is the lack of contemporary textual sources. The scenario changed
considerably during the 16th century, when cosmographers and mathematical practitioners began to
discuss the nautical chart in their writings. In such treatises, these learned practitioners grappled the
daunting task of understanding the geometrical basis on which the chart was constructed, identifying its
problems, and suggesting remedies.
In light of the importance of such sources, one of the objectives of the MEDEA-CHART Project was to
create an anthology including the most relevant texts produced between 1464 and 1606 about the nautical
chart. The first purpose of the anthology is to make these texts available both to researchers and the public
in an organized and modernized format. At the same time, the collection aims to shed light on persistent
historiographical issues by providing detailed context and commentary for each text, while offering key
background on the features of the nautical chart and the traditions of cosmographic commentary it
sparked.
In this talk, I will present the Anthology of Texts about the Nautical Chart (1464 – 1606), which is now in
its final stages before printing. I will first address the structure and organization of the volume and the
challenges faced during the writing process. Then, drawing on selected authors from the collection, I will
comment on the dynamic sixteenth-century debates about the geometry of nautical charts captured in
contemporary texts.
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Corradino Astengo
Dr. Astengo graduated in Law and in Geography from the University of Genova and in Political Sciences
from the University of Pavia. He has carried out field-work in Sri Lanka and other islands of the Indian
Ocean. He was professor of Geography in the DiSAM (Dipartimento di Scienze dell’Antichità, del Medioevo
e Geografico-Ambientali) of the University of Genova and has lectured on “History of Geographical
Discoveries”, “History of Cartography”, “History of Travel and Tourism” for the degree course in
Geographical Sciences.
Additionally, he was Visiting Professor at the University of California Los Angeles (UCLA), where he has
deliver a “summer institute” for a selected group of lecturers. In 2003 he has been invited to keep the
annual “E.G.R. Taylor Lecture” in the Royal Geographical Society of London.
In 2009, Dr. Astengo restired but continues to work as an independent researcher. Among his main
research fields are the History of Medieval and Renaissance Cartography, the History of the Discovery of
the “new worlds” and the History of Medieval Pilgrimage. He is the author of several books, articles and
reviews published in Italian and foreign periodicals and he contributed the chapter “The chart tradition in
the Mediterranean” for volume 3 of the “Cartography in the European Renaissance” of the multi-volume,
part of “The History of Cartography Project”.
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…in all false and made by idiotic people.
(Bartolomeo Crescenzio).
Corradino Astengo
It is well known that in Medieval charts the Mediterranean is depicted with its axis rotated 8°- 10° anticlockwise. Even if there are few different opinions, the majority of scholars has generally attributed this
shift to magnetic declination, or rather to the desire to make the North as indicated on a chart to coincide
with the North as indicated by the compass needle, in order to facilitate the coordinated use of both
instruments.
During the XV century, with the opening of the oceanic routes, sailors from the Iberian peninsula, being
without any coastal landmark, were compelled to find their marks in the sky. New instruments suitable for
measuring the altitude of stars were introduced and in the XVI century oceanic charts begun to be oriented
with the true North. Within the Mediterranean, on the contrary, navigation continued along the same
routes and with the same techniques as in the Middle Ages, therefore local chart makers kept the rotation
unchanged for nearly a century, even if they, along with cosmographers, pilots and every experienced
sailor, were surely aware of the “falseness” of degrees of latitude in traditional charts: …in all false and
made by idiotic people.
Scholars of that time knew that the probable cause of the error was the “grecizzare” of the compass, that is
the North-East declination in the Mediterranean, that is the reason way many of them were studying
magnetism, in order to understand how the compass was working, what attracted the magnetized needle,
and how to correct its possible imperfections and errors. The final aim was to make a new chart of the
Mediterranean with the “correct place of degrees” and the “true directions of winds”, and also to use the
variation of the magnetic declination to solve the problem of longitude.
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Gregory McIntosh
Gregory McIntosh is a researcher at the Centre for History and Philosophy of Science, Faculty of Sciences,
University of Lisbon, Portugal, researching nautical charts of the 13th through 16th centuries, with support
from the European Research Council (ERC) under the European Union's Horizon 2020 research and
innovation programme (grant agreement n° 714033-MEDEA-CHART/ERC-2016-ST G). He formerly
lectured at Piri Reis University in Istanbul. He has a B.A. Philosophy (California State University) and a
much diversified professional experience which includes aeronautical engineering, art gallery direction,
and project managing. He is a well-known author in early modern exploration and cartography,
particularly in the famous Piri Reis map of 1513. He has written four books, contributed chapters to six
others, and has made more than three-dozen conference presentations around the world, including in the
USA, UK, Italy, Portugal, Cyprus, Turkey, Canada, Russia, and Jamaica. His articles have appeared in Imago
Mundi, Terrae Incognitae, Mercator’s World, Cartographica Helvetica, American Neptune, and The
Portolan.
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Was the Caverio Planisphere copied from the
Cantino Planisphere?
Gregory McIntosh, Centro Interuniversitário de História da Ciência e Tecnologia, Lisbon
Since their independent rediscoveries in the nineteenth century, a close relationship has frequently been
noted between the two nautical charts known as the Cantino planisphere (1502) and the Caverio
planisphere (c. 1503-06). The Cantino planisphere is generally believed to be either a direct copy or a
derivative copy of the Padrão Real, the world chart and collection of associated charts kept in Lisbon that
recorded the new discoveries of the Portuguese. It was brought to Genoa in November 1502, where it might
have been used by Nicoló Caveri as his source map for the Caverio planisphere. Alternatively, the Caverio
planisphere could have had a source closely related to, but distinct from, the Cantino planisphere. So,
which is it: was the Caverio planisphere a descendant of the Cantino planisphere or not? In this paper, a
definite answer will be put forth.
From an analysis of the toponyms on the Cantino and Caverio planispheres, in conjunction with other
contemporary charts and texts (such as the Ginea Portogalexe (c. 1490), charts of Pedro Reinel (c. 1492)
and João Aguiar (1492), and the Kunstmann III (1501)), a rudimentary stemma of Portuguese and Italian
nautical charts from 1490 to 1505 will be offered, and an approximation of the cartography and toponymy
of the Padrão Real for the years 1501-1505 described. The result conclusively demonstrates that the
Caverio planisphere was not copied from, nor derived from, the Cantino planisphere. The implication is
either that a third (hypothetical) planisphere, different from the Cantino, was used by Nicoló Caveri in
making his chart, or, that Caveri had direct access to the so-called “secret” world chart of the Portuguese.
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Henrique Leitão
Henrique Leitão is Senior Researcher at the Department for the History and Philosophy of Science, at the
Faculty of Sciences of the University of Lisbon, Portugal. His research interests are centered on the history
of European science in the 15th to 17th centuries and he has published extensively on topics as diverse
history of astronomy, of cartography, of cosmography, and of mathematics. He is member of various
learned societies, including the Lisbon Academy of Sciences and the Académie International d’Histoire des
Sciences and has been awarded several academic prizes and distinctions.
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The Role of Nautical Charts in the ElvasBadajoz "Juntas" of 1524
Henrique Leitão, Centro Interuniversitário de História da Ciência e Tecnologia, Lisbon
The Juntas of Elvas-Badajoz -- a series of diplomatic meetings that tried to settle the dispute between
Portugal and Castille about the property and rights for commerce in the Moluccas -- have escaped the
attention of historians of cartography. This is unfortunate because these meetings held in April-May 1524
mark an important moment in the history of nautical cartography. The debates were not only dependent
on maps and cartographic evidence in general, as is usual in diplomacy and politics, but quite more
specifically, at the core of the discussions were issues directly related to the geometry, the approximations,
and the errors of contemporary nautical charts. Indeed, as I will try to show in this presentation, the
debates during the 1524 Juntas launched a major discussion on the geometrical properties of nautical
charts and raised profound concern about the relation between nautical charts and geographical maps.
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Jacques Mille
Jacques Mille is a retired Associate Professor of History in Geography and Economic and Social Sciences.
Since his retirement, Dr. Mille has published numerous books and articles on the ancient cartography of
the Hautes-Alpes, Dauphiné and Calanques as well as on the cartographic work of Jean de Beins.
More recently, in May 2021, he published the book "The Avignon Map" specifically devoted to the first
study of the so-called Avignon nautical chart, dated around 1300-1310, the subject of his intervention in
this Workshop.
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The Avignon chart: probably the first atempt
to show the Baltic Sea, about 1300-1310
Jacques Mille
For the 2d workshop, in June 2018 I made a presentation about a nautical chart, recently discovered in the
Vaucluse Departmental Archives (Avignon). At the time, I suggested a dating around 1300-1310 and
underlined its remarkable cartography of the eastern coasts of England up to Scotland, which seemed to be
much better than Vesconte’s nautical chart drawn in 1313. In addition, I thought the chart could
schematically represent the Danish peninsula and the southern coasts of the Baltic Sea.
Since then I’ve gone further in the study of that chart and have come to a conclusion (a proposal) that may
assert my original hypothesis, including the dating. Thanks to reliable toponyms and reasoned analysis,
my goal is to demonstrate that the Avignon chart map-maker drew a correct design (although in a very
schematic way) of the main features of the coasts from Bruges to Riga ( Courlande ), on both sides of the
Elbe river and the Danish peninsula.
Similarly, I may also show the mapmaker was probably Ligurian and that he probably got his data from
Hanseatic merchants or mariners, in London or Bruges. The chart might have had a trading target, in order
to place in a correct position the sketch of the river link “Baltic sea-Black Sea”, which is well known
through historical sources in the Middle Ages.
Thus, I think my presentation could answer the four questions of the topic about the earliest nautical
charts :
When: about 1300-1310, before Vesconte’s nautical charts, out of his influence;
Where: in the Ligurian area for the drawing, through data collected in London or Bruges;
How ( and by Whom ): with data, got from northern merchants or mariners, and second hand “mises en
carte”, as a mental sketch by an anonymous mapmaker.
Why: for making a “merchant’s chart” showing the route for trade, between Genoese trading
settlements of the North Sea and the Black Sea, through the Baltic.
In conclusion, this chart is to be ranked among the oldest existing charts, maybe the third one? A few years
before Vesconte in 1313, for England, and 1321 for the countries beyond the Elbe river.
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Joaquim Alves Gaspar
Joaquim Alves Gaspar is a retired captain of the Portuguese Navy, a specialist in navigation, hydrographic
surveying, and mathematical cartography, now a researcher at the Centre for the History of Science and
Technology, University of Lisbon. He is now leading the European Research Council project Medea-Chart,
whose main purpose is to solve a series of open questions pertaining to the birth, technical evolution and
use of nautical charts during the Middle Ages and Early Modern period. In recent years, Joaquim Alves
Gaspar has developed and applied novel cartometric and modeling techniques to the study of old charts,
aiming at better understanding how they were constructed and used in navigation. His contributions
include a quantitative study of Mercator’s world map of 1569, which permitted to determine how the
projection was calculated and evaluate its navigational accuracy, the cartometric analysis of the Cantino
planisphere (1502), which shed additional light on how it was constructed, and an investigation of the
navigational data contained in the medieval manuscript Liber de existencia riveriarum (c. 1200), which
produced original results pertaining to the early development of nautical cartography.
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What do we know about the genesis of
portolan charts?
Joaquim Alves Gaspar, Centro Interuniversitário de História da Ciência e Tecnologia, Lisbon
Among the still unresolved historiographical questions pertaining to the history of cartography, the
genesis of the nautical chart is one of the best known and has been the object of many scholarly studies
since the end of the nineteenth century. Significant progress has been made in recent years because of
deeper studies of surviving textual sources, novel methods of geometrical analysis, a better knowledge of
the navigational conditions during the Middle Ages and detailed studies of the navigational content of the
charts. These factors have led to a broad consensus among historians on such critical subjects as the
purpose of the earliest portolan charts, the intimate connection between charts and navigation and the
influence of magnetic declination on the geometry of charts. Nevertheless, many points of disagreement
persist. In this paper I aim to characterize the present state of knowledge relating to the genesis of nautical
cartography by identifying important unanswered questions in the historiography and evaluating both the
evidence employed by scholars so far and the degree to which consensus has been reached. Such topics
include, for example, the production date of the earliest prototypes, the use of navigational data in the
construction of the charts, the role of the marine compass and how the data needed to make a chart were
collected, organized, and stored.
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José Maria Moreno
José María Moreno Madrid is a doctoral candidate in History and Philosophy of Science at the University of
Lisbon, within the framework of the ERC Project “RUTTER: Making the Earth Global”. Among his recent
publications are: Atravessando a Porta do Pacífico. Roteiros e Relatos da Travessia do Estreito de
Magalhães, 1520-1620 and Desenhando a Porta do Pacífico/Drawing the Gateway to the Pacific, both
written in co-authorship with Henrique Leitão.
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A look into Early Modern cartography
through the Strait of Magellan (1520-1620)
José María Moreno, Madrid
The main features of the cartographic image of the Strait of Magellan were established from 1520 to 1620.
In this period, Spanish, Portuguese, English and Dutch vessels sailed its waters, attracted by its strategic
value as a gateway to the Pacific. Exploring and mapping the Strait became a widespread ambition on the
European continent during the sixteenth century. This fact, added to the relatively small size of the area
represented, makes the Strait of Magellan an interesting case study, enabling us to reflect upon
concommitent processes of cartographic production occurring on larger scale, but for which it is more
difficult to grasp a wider picture. Three topics will be discussed in this presentation: the velocity with
which cartographic information about the Strait was transmitted; the difficulties that a peculiar and
rugged coastal geography could generate when mapping a territory; and the disparities resulting from
working under different cartographic paradigms(namely, nautical cartography and luxury cartography).
The conjunction of these features led to a complex evolution of the visual representation of the Strait of
Magellan: gradual and sometimes hesitant, ambiguous and multimodal, scientific but also full of illusions.
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Luis Robles Macías
With a professional background in Engineering and Knowledge Management, Luis Robles is currently a
PhD candidate in History at Université Libre de Bruxelles, where he is studying the life and works of the
sixteenth-century mapmaker Juan Vespucci.
He has published research on the History of Cartography and Geographical Discoveries in journals such as
Imago Mundi, Revista de Indias, e-Perimetron, Journal of Ottoman Studies, Revista de Historia Naval and
Anuario de Estudios Americanos. He is the editor of the magazine "Maps in History", published by the
Brussels Map Circle.
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The West Iberian corpus of portolan chart
toponyms
Luis A. Robles Macías, Universitè Libre de Bruxelles, Belgium
Toponyms account for much of the information content of a map and can be leveraged to probe the origin
and authorship of unsigned works. For medieval portolan charts of the Mediterranean, the evolution of
their toponyms is now well understood thanks to decades of scholarship that have culminated in a
comprehensive database compiled by Tony Campbell. The pace at which toponymic innovations were
gradually introduced can now be precisely quantified up to the late 15th century. Furthermore, it is now
possible to characterize each of the main three centers of medieval chart production – Venice, Genoa and
Mallorca – by a particular corpus of toponymic conventions.
In the late 15th and early 16th centuries, Portugal and Andalusia emerged as major producers of portolan
charts. A detailed study of the toponyms of such maps has unexpectedly brought to light a great number of
apparent toponymic innovations, never seen earlier or later in charts made in the Mediterranean. Around a
hundred of these innovations appear on two or more different charts. They thus constitute a fourth,
separate corpus of toponymic conventions that can be reliably used to identify charts made in Portugal or
Andalusia (West Iberia for short). The presence of this corpus even in the earliest extant Portuguese chart
also suggests that chart-making in the region may have started earlier than commonly thought.
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Miguel Bessa Pacheco
Miguel Bessa Pacheco is a Portuguese Navy officer with the rank of captain and presently he serves as
technical director at the Portuguese Hydrographic Institute. He holds a bachelor’s degree in navy military
sciences and master’s degrees in surveying engineering, geographic information systems and maritime
history. Also holds navy diplomas in hydrography and hydrographic engineering. At sea served on the
Álvares Cabral frigate and commanded the small patrol ship Açor. Since 1998 he has participated in several
technical-scientific missions on board research ships. From 2009 to 2011 was the commanding officer of
the navy research ship Almirante Gago Coutinho. Ashore served at the Hydrographic Institute’s
Oceanography Division and at the Technical Scientific Data Centre, having headed this centre for 5 years.
For 5 years was a lecturer at the Naval School where he taught several courses on GIS.
From 2003 to 2009 was a researcher at the Naval Engineering Unit of the Technical University of Lisbon
and between 2001 and 2015 he became a guest lecturer at Universidade Lusófona de Humanidades e
Tecnologias. Since 2004 Luis Pacheco has been a member of the scientific board of several conferences on
cartography, geodesy, hydrography, oceanography and geographic information systems and has published
more than 60 papers in journals and conference proceedings. He is also a member of the Portuguese Order
of Engineers, of the Lisbon Geography Society and of the Academia de Marinha.
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Unveiling the geographic grid on latitude
charts
Miguel Bessa Pacheco, CINAV, Lisbon
With a few exceptions, latitude charts do not have an explicit geographic grid drawn on them. The
inclusion of wind roses, a graduated linear meridian and sometimes a graduated linear equator, leads users
and historians to assume the charts’ implicit geographic grid is made up of parallel straight meridians
crossed by perpendicular straight latitude parallels.
Sixteen-century references on how to make and use latitude charts includes some clues that the
convergence of the meridians towards the North Pole is implicit on the charts. Some charts do have a tilted
second graduated meridian on high latitudes, showing cartographers were perfectly aware of the
unrepresented meridians’ convergence.
In this research, geographic information systems were used to georeferenced several latitude charts and
estimate their geographic grid lines shape. In all of them parallels are shown as straight lines, but
meridians appear to converge on the poles. These results agree with the described chart production
technique based on distance measurements using a single scale reference. Using these charts on high
latitudes would have to be made using different measurement scales, exactly because the meridians’
convergence towards the poles.
Latitude charts that have an explicit graduated equator have been fuelling a discussion on “square charts”
and their possible use for navigation. Based on historical references, in this research we conclude that the
graduated equator is not linked to the chart construction technique. It was only plotted and used to ease
geographic position referencing on navigation journals.
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M. K. (Mike) Barritt, Royal Navy Captain
Captain Michael Barritt served for 33 years in the Royal Navy taking part in world-wide hydrographic
operations for the improvement of charts and safety of shipping. Senior posts with responsibility for
defining national hydrographic requirements, programming surveys, and ensuring quality control of
British Admiralty charts culminated in appointment as Hydrographer of the Navy (2001-3). From 2003-7 he
worked as a special adviser, assisting the International Hydrographic Organisation in capacity building
work around the world.
He is a graduate of Oxford University and an active researcher in the field of maritime history, specialising
in the development of hydrographic surveying in the eighteenth and nineteenth centuries. He is working
on an account of the emergence of the RN Surveying Service during the wars of 1793-1815. He has
published articles and reviews, principally in the journal of the Society for Nautical Research, and the
study Eyes of the Admiralty (London, 2008). He is a contributor to the nineteenth-century volume of The
History of Cartography (in press, University of Chicago). He is the immediate past president of the Hakluyt
Society, which publishes scholarly editions of accounts of travel and encounter. The study on the depiction
of navigational dangers on portolan charts which he co-authored with Tony Campbell, and summarised at
the June 2018 Workshop in Lisbon, is freely accessible on the on-line Journal of that society
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‘to read the chart … to fix the position of a
ship’ (Admiralty Manual of Navigation 1914):
Some thoughts on the evolution of the use of
the sea chart
Michael Barritt
The life of a chart at sea is a hard one, and, even in modern ships with enclosed bridges, the paper chart
became worn with use and was discarded. The life of a chart was much shorter in the exposed conditions
onboard ships of earlier centuries. Survivals of working charts from any period are thus extremely scarce
and their absence has contributed to speculation on whether early charts were actually taken afloat and
used, and if so, how.
This paper considers the evidence in the very few examples identified by the author and then poses the
question: when did the chart transition from reference document to a plotting surface for ship’s track and
positional fixes?
Examples of charts from all periods will be used to suggest how they were used in both open sea navigation
and coastal pilotage, with particular emphasis on avoidance of offshore dangers, safe landfall, and transit
into harbour.
The author will suggest that the transition to use of the chart as a plotting surface occurred in the late
nineteenth century when power-driven naval vessels, equipped with improved compasses, operating at
hitherto unknown speed, were penetrating waters where sailing vessels of their size would have feared to
venture. A veteran of that transition would declare constant fixing and plotting on the chart, ‘both in sight
and out of sight of land’, to be a ‘primary duty’ of the navigator.
Reference will be made to the development of guidance in standard works on navigation culminating in the
appearance of the British Admiralty Manuals of Navigation which specified the techniques applied by the
author during his sea-going career.
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Ricardo Vaz
Ricardo Vaz has a Bachelor and Masters in computer engineering by the Faculty of Sciences, University of
Lisbon. His Master thesis, entitled “Visualização Analítica de Agregações de Trajetos com Rosas dos
Ventos”, focuses on using wind roses to analyze aggregated tracks over maps. Ricardo has a Masters
specialization in Information Systems and is developer of the Medea-Chart Database, an online tool to
assist in study of medieval and early modern nautical charts. He is also responsible for the project’s IT
infrastructure.
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The MEDEA-CHART Database: An online tool
for the study of medieval and early modern
nautical charts
Ricardo Vaz, Faculty of Sciences, University of Lisbon
The MEDEA-CHART Database is an online tool to assist in the study of medieval and early modern nautical
charts and has been undertaken within the framework of the MEDEA-CHART project. This database brings
together information about nautical charts in one platform, providing digital reproductions and important
data on authors, archives, and map coverage. Although the development process is still ongoing and the
list of features growing, a stable version is already accessible worldwide.
The MEDEA-CHART Database endeavors to address a dispersion problem common to resources on
medieval and early modern nautical cartography and make the charts and the associated data available to a
wider audience. Presently, the community of historians of nautical cartography has access to useful
information in some databases, censuses and spreadsheets. The inventories created by Tony Campbell,
Richard Pflederer, Corradino Astengo and Ramon Pujades are examples of such resources. Although these
censuses are invaluable for researchers, decentralization of information is one of the main issues affecting
their use. Other problems are the nonuniform processes for organizing data and their limited resources for
processing information and fetching results.
The system organizes and centralizes that information, giving continuously updated data and a userfriendly interface for both the community of researchers and the general public. It also allows
customizable searches by single or combined filters, such as production date ranges, authorship or
geographical area. For instance, it is possible to perform a search by drawing a rectangle on a modern map
representation to acquire charts whose coverage intersects, includes or falls within the drawn area.
This presentation aims to give an overview of the database by explaining its main features, the
development process, the main challenges and the technologies used to achieve the built system.
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Richard (Dick) Pflederer
Richard Pflederer began his study of portolan charts in 2000 when he was invited to produce a digital
catalogue of the British Library collection. In the years that followed he has completed catalogues of six
other important collections: the National Maritime Museum, the Bodleian, the Huntington, the Library of
Congress, the Newberry and Archivio di Stato (Florence). These catalogs are hard copy books that also
include a CD-ROM for digital data. He has extensively studied charts in the collections of several other
institutions.
He has also published a detailed Census of all known portolan charts, including as many in private hands
as are known. This resource is continually updated and new editions distributed. His book Finding their
Way at Sea is a work intended to introduce the subject to a general audience.
He has focused on the navigational aspects of portolan charts as well as the associated portolani, including
producing the Commentary to the RGS facsimile edition of Battista Testarossa’s 1557 navigational manual.
He holds a degree in engineering from Northwestern University and has completed programs at Columbia
University and the Thunderbird School of Global Management. He is the founder of the Williamsburg Map
Circle, former Vice Chair of the Phillips Society (Library of Congress) and has served on the Boards of the
Washington Map Society and the Society for the History of Discovery. He is also serving as an Advisor to
the MEDEA-CHART project.
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Med Sea Navigational Techniques in the PreMag-Compass Period; Achievable Precision
and Implications for Med Sea Chart-making
in the Lead-up to the Portolan Chart era
Richard Pflederer
The evolution in Med Sea can be visualized in four major phases beginning in classical times, even though
precious little documentary evidence of the first three phases exists:
The Mental Map Period prior to the earliest graphical forms being produced. Phoenician, Greek and
Roman ships crisscrossed the sea presumably mostly following sailing directions imprinted in the
memories of the individual mariners largely derived from their own practical experiences.
The Pre-Magnetic-Compass Period when maps and sea charts were likely produced. But without the
benefit of the compass or other instruments the precision was surely much poorer than in later
periods.
The Proto-Portolan Chart Period when navigational data and sea charts from the previous period were
significantly refined thanks to the use of the primitive magnetic compass.
The Portolan Charts Period which began when the basic form of the genre was developed as manifested
by the Carte Pisane and a handful of other nearly contemporary works.
This paper, which focuses on the second period, outlines likely navigational practices available to mariners
sailing out of the sight of land with no compass or other instrumentation. The key parameters for guiding a
ship at sea are direction sailed and distance along that course. Of these two, direction is the more
important since if the direction is correctly determined, eventual arrival at the desired destination is
mostly a matter of elapsed time. Thus, the emphasis of this paper is on methodologies for determining
direction in the open sea.
We will address five separate celestial methods available for identifying direction without instrumentation.
Each has limitations and presents practical problems in terms of achievable precision. But the objective of
the paper is to determine a credible estimate of overall precision of course-keeping in the pre-magcompass period. Finally, this estimate of precision will be tested versus the only surviving large format
map of the Med Sea produced in the period, Al-Idrisi’s Tabula Rogeriana.
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Sandra Sáenz-López Pérez
Sandra Sáenz-López Pérez is assistant professor at the Department of History and Theory of Art at the
Universidad Autónoma de Madrid. She received her PhD in Art History with a thesis on Hispanic medieval
cartography (Universidad Complutense de Madrid 2007), and has a diploma in Conservation and
Restoration of Cultural Heritage (ESCRBBCCM 2003). Her main line of research focuses on the historical
cartography of the Middle Ages and the early Modern Period. Her publications include The Beatus Maps:
the Revelation of the World in the Middle Ages (Burgos: Siloé, 2014) and La cartografía náutica
bajomedieval y el arte de su realización (Potes, Cantabria: Museo Cartográfico "Juan de la Cosa," 2015), as
well as scientific articles in journals such as Archivo Español de Arte or Word & Image; or book chapters in
De Gruyter or Ashgate. She has curated the exhibition Marginalia in cARTography at the Chazen Museum
of Art in Madison (WI, USA, 2014), as well as, with Juan Pimentel, Cartografías de lo desconocido. Maps en
la BNE (BNE, 2017-2018).
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The invention of the Other in sixteenthcentury nautical charts
Sandra Sáenz-López Pérez, Universidad Autónoma de Madrid, Spain
The presence of the “Other”, both in written form and translated into images, is intrinsic to historical
cartography, and especially to nautical charts. In fact, Cresques Abraham, the famous Majorcan
cartographer author of the Catalan Atlas (ca. 1375), includes in his definition of “mappamundi” the
representation of the diversity of peoples inhabiting the Earth. The prominence given to the “Other”
characterizes the maps of the so-called Age of Discovery, and especially those that include the New World
and its new inhabitants, although not only; Africa and Asia continued to attract attention. This paper
focuses on western cartographic works from the Renaissance, from an era in which, as Jules Michelet
stated, “the discovery of the world and of man” took place. Marked by anthropocentrism, the construction
of the European identity was based on looking at other people. Renaissance maps become, then, mirrors
that give us back the reflection of another construction –of another invention–, that of otherness.
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Sima Krtalic
Šima Krtalić is a doctoral candidate in the History of Sciences at the University of Lisbon and researcher on
the European Research Council project Medea-Chart. She studied painting at the Maryland Institute
College of Art, and completed her bachelor’s degree at Sarah Lawrence College with a concentration in
Russian literature and international relations. In 2018, she received her Master’s degree in archaeological
material science from the University of Évora, writing a multidisciplinary thesis investigating a 17thcentury Portuguese book of fortress plans. Currently, her research is focused on the production methods of
manuscript nautical charts.
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Geographical Knowledge at Sea in the PrePortolan Period: Some Practical
Considerations
Sima Krtalic, Centro Interuniversitário de História da Ciência e Tecnologia, Lisbon
Understanding the processes by which the first portolan charts were compiled is complicated by a scarcity
of documents speaking directly to this issue. It seems clear, however, that extant portolan charts required
the input of extensive information gathered at sea. The paper considers first how geographical knowledge
was acquired and divided among mariners, and then the means by which it could be captured and
expressed in external, physical representations.
To begin to tackle these issues, diverse evidence is employed. The paper introduces concepts from the
contemporary science of cognitive maps to clarify the ways geography is mentally coded. Special attention
is paid to the distinctions between a cognitive route map and survey map.
The distribution of knowledge across mariners (both within a single ship and across the Mediterranean) in
the 10th-12th century is then considered through several key questions: What was the career trajectory of
a sailor? How was literacy represented on ships? Was there a need for pilots to know the entire
Mediterranean, or were they specialized in regions or routes? And how did the multiple languages used in
the Mediterranean affect exchange of geographical knowledge?
While comprehensive answers to these queries cannot be expected, their centrality to debates over the
origins of the portolan chart is undeniable, and several 9th-12th century sources offer partial solutions.
The paper pulls from three bodies of contemporary evidence: the letters from the Cairo Genizah (drawing
on the work of Shelomo Goitein) , travel diaries (especially of Ibn Jubayr, written in the 12th century), and
late medieval maritime legal codes (including the Amalfitan Table). While all of these sources have
limitations, they nonetheless aid in bringing relevant logistical issues of life at sea into greater focus in a
period where pertinent documents are lacking.
Finally, the artifact of the chart is examined. The paper argues that (famously expensive) parchment was
not the only possible material support for nonextant prototypes or partial charts of the Mediterranean, and
a historical chronology of media capable of supporting the development of maritime cartography is
provided.
To close the paper, a new interpretation of the potential socially-driven uses of the portolan chart is put
forth. Although researchers have made great headway in dating, relating, and articulating the
mathematical structure of nautical charts, the social and material aspects of knowledge transmission at sea
have received less attention. The paper endeavors not only to clear the field of misconceptions, but to
promote further inquiry into the ways labor organization, collaboration, and practical concerns fostered
the creation of portolan cartography.
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Vera Dorofeeva-Lichtmann
Vera Dorofeeva-Lichtmann studies ancient Chinese conceptions of terrestrial space and their continuous
influence on Chinese cartography. Having defended her Ph.D. thesis in 1992 at the Institute of Asian and
African Studies (Moscow State University), she was awarded several post-doctoral scholarships (19932000), including the Humboldt Stipendium. Beginning from 2000 she is a Chargé de Recherche CNRS, but
thanks to visiting fellowships and international projects shares her working time between France, Germany
(Max-Planck-Institute for the History of Science, Berlin) and Taiwan (National Tsing Hua University). Her
main publications are available on Academia.edu.
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“Japan in the earliest manuscript nautical
chart with isogonic lines (Luís Teixeira, ca.
1572-1592)”
Vera Dorofeeva-Lichtmann, CNRS, Paris and MPIWG, Berlin
Recent study of the earliest known nautical chart with isogonic lines by Joaquim Alves Gaspar and
Henrique Leitão (Imago Mundi, 2018) called new attention to this illuminated manuscript on vellum. The
survived piece (57,2 x 79,8 cm) showing the Pacific is believed to be part of a planisphere. It was acquired
in 1954 by the Maritime Museum (Lisbon) in a regretfully poor state.
The fragment neither bears the name of its author, nor a date, but the authorship was established by
Armando Cortesão and Avelino Teixeira da Mota, who attributed the chart to Luís Teixeira, according to
the following features characteristic of surviving manuscript maps by this cartographer: his outstanding
handwriting, the way to depict the wind-roses and the chart’s frame, and also an image of a ship found in
the chart (Portugaliae Monumenta Cartographica, 1960, vol. III, pp. 71-72). Cortesão and Mota
approximated the date of its creation between 1572 and 1592. These conclusions are shared by Gaspar and
Leitão.
The latest possible date is determined by the time of creation by Luís Teixeira of a map of Japan with a
radically different configuration published by Abraham Ortelius in 1595. According to his letter, Teixeira
sent the map to Ortelius on the 20th of February 1592 (Hessels 1887, letter n° 210), so that it was created
shortly before the early 1592. In the chart in question Japan still has a different outline, the so-called Vaz
Dourado shape of Japan.
In the proposed presentation I would like to expose some additional observations on the depiction of Japan
and the East Asian coast in the chart. In particular, in the chart Japan has a slightly different shape from
that known from the atlases drawn by Fernão Vaz Dourado between 1568 and 1580, and its earliest
occurrence in the atlas by Lazaro Luis (1563): the largest of the three islands constituting the Japanese
archipelago is slightly ‘tilted’ to the north-west. The same ‘tilt’ is found in the map of South-East Asia
(engraved in 1595) from the Itinerario… describing the travels of Jan Huygen van Linschoten in 1579-1592,
published in 1596 in Amsterdam. This map, in its turn, relies on the map of the South-East Asia from the
manuscript atlas by Bartolomeu Lasso (1590). This and some other affinities provide additional arguments
in favour of the supposition of Cortesão and Mota that the chart “was made for a foreign country, perhaps
the Netherlands”, as well as allowing one to date the chart closer to 1592.
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