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From the Editor

You will see that the contents of this issue again cover the earliest to the most current
period of the history of cartography, and the subjects take you around the world. That
is the goal of the Society and the journal you are reading.

After returning from retirement to edit the past three issues, I am pleased to hand
over future Editor duties to Andrew Adamson, who has closely followed my prepara-
tion of this issue. He is eager to continue the traditions of the journal, and, we expect,
bring his own flavour to the journal. Yes, flavour—Andrew is British by birth. His ‘day
job’ still involves international travel; no problem—I have found the editorship can
easily be done from afar via the internet. The journal is in good hands.

[ wish all our readers the best as I step back to emeritus status again. It is you, the
membership, that keeps the journal alive with your contributions as writers, book
reviewers, and saying YES when a call for help is issued. My sincere thanks to you all.

Cheers, and remember, without geography you are nowhere.
Tom
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2023 Ristow Prize for Academic Achievement in the History of Cartography

Polar Hemispheres: The Overlooked Alternative
to Nautical Planispheres in Renaissance Iberia

By Luis A. Robles Macias

INTRODUCTION

The kingdoms of Portugal and Castile, in the Iberian
Peninsula, were major centers of maritime exploration,
trade and conquest throughout the 15" and 16™ centuries.
Nautical charts, also known as portolan charts, are the type
of maps that typically comes to mind when discussing this
historical context. Such charts were progressively expand-
ed in geographical scope until covering the entire world in
the form of rectangular nautical style planispheres.

This paper aims to draw attention to an entirely differ-
ent tradition of world maps that coexisted with nautical
planispheres in Renaissance Iberia. These other maps de-
picted the northern and southern hemispheres as circles
centered on the poles, with explicit graticules of parallels
and meridians. Surviving examples are rare, but numer-
ous mentions of similar maps can be found in overlooked
contemporary texts.

ENCISO’S TESTIMONY: TWO TYPES OF

WORLD MAP

In 1519, in Seville, a book was published entitled Suma de
geographia authored by Martin Fernandez de Enciso.' The
Suma blended a classical treatise of cosmography with a
geographical description of the world, including a detailed
account of the American shores explored by Spanish expe-
ditions. While for the Old World Enciso largely recycled
generic information from classical or medieval sources,
for the New World he provided minute positional, nauti-
cal, and anthropological information.?

The Suma’s text mentions several times a world map,
designated figura en plano, that was supposed to accompa-
ny it. However, no map has ever been found in the numer-
ous surviving exemplars of the book, and this has opened
a debate about the reasons for this absence.* T will not
enter that debate here, but focus instead on a paragraph of
the Suma in which Enciso describes not only the figura en
plano but also a second type of world map, and succinctly
compares the relative merits of both types.

The text in question is found between the Suma'’s purely
cosmographical chapters and the part devoted to descrip-
tive geography [see Figure 2|. In it, Enciso first explains
how the world is divided by the equator and a meridian

into four equal parts called quadrants. Enciso then states
that “charts could and should be made in this way, shaped
as quadrants”, so that they match the roundness of the
sphere; but he immediately adds that he has personally
opted for a different type of map, called “en plano por
longitud [on a plane by longitude]”. Enciso defends his
choice based on two advantages of the latter maps: first,
coastlines “are depicted joined”; and second, seamen “un-
derstand better on a plane” given that “seamen are not
astrologers and, if one is, it is by accident”.

This paragraph has frequently been interpreted as the
description of a single type of map, identified with the map
presumably published by Enciso along with his Suma.*
Specifically, the type of map that Enciso calls en plano por
longitud has been deemed to be a nautical-style planisphere
with horizontal parallels similar to those made contempo-
rarily in Seville, starting with the unsigned Kunstmann IV
of ca. 1519, the equally unsigned Salviati and Castiglione
planispheres, and the world maps made by Juan Vespucci
in 1526 [Figure 1] and Diego Ribero thereafter.

This was most likely the type of map that Enciso fi-
nally selected for the Suma, but it should be emphasized
that the cited text describes not just one but two differ-
ent types of world maps. This point was already made by
Navarrete,® and is apparent from a simple linguistic analy-
sis of Enciso’s very long sentence. The conjunction “pero
[but]” opposes how maps “could and should be done”
with how Enciso actually decided to make his map. The
comparative “mejor |better]|” implies a difference of qual-
ity between the two types of maps that are being com-
pared. And the phrase “a la utilidad comun y no a la
particular” opposes two types of utility—common and
individual—each of which Enciso associates with one or
the other type of map. Furthermore, Enciso calls the two
types of maps by clearly different names: en plano por lon-
gitud for the type he chooses, and en figuras de quadrantes
for the one he praises but decides to discard.

WHAT IS A MAP EN FIGURAS

DE QUADRANTES?

The method to draw a world map en figuras de quadran-
tes is very briefly outlined in the first lines of Enciso’s

©2024. Luis A. Robles Macias
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Figure 1. The world map signed by Juan Vespucci in Seville in 1526 and now kept at the Hispanic Society Museum and Library
(HSML, New York City, NY) is a typical example of nautical-style planisphere (image courtesy of the HSML).
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Figure 2. Paragraph of Enciso’s Suma that describes two different types of world
map. The 1519 edition has no page numbers; this text is found between the

verso of folium [b ix] and the recto of folium [b x].

paragraph. He describes how the Earth can be sliced into
four parts by cutting it along the equator and along one
meridian. He then states that “each of these four parts
is depicted by a quadrant of those that sailors use in

8 | The Portolan | Spring 2024

navigation”, adding that each of the four parts of the
Earth measures 90 degrees in latitude and 90 in longi-
tude. The instruments called quadrants in Enciso’s time
did span an angle of 90 degrees [Figure 3|. However, if
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Figure 3. Left : The Earth split in four parts by the equator and a meridian. Right: An astronomer using a quadrant; Andrea Pisano

and assistant, 1343-1348, Museo dell’Opera del Duomo, Florence.

one splits a sphere into four equal parts as indicated by
Enciso, each of the resulting pieces measures 180 degrees
in longitude, not 90. This apparent error was not correct-
ed in later editions of the book.

Scattered across the cited paragraph, one can find ad-
ditional clues regarding the aspect of a map en figuras de
quadrantes. The first is that this map “conforms” well with
the sphericity of the Earth, i.e. it somehow conveys the
idea that our planet is round. Another clue is that the map
does not ensure the continuity of contiguous coastlines,
as one advantage of maps en plano is that coastlines “are
depicted joined”, without breaks. Finally, meridians seem
to be drawn not as parallel lines but converging towards
the poles; this is deduced from the final lines of the cited
paragraph, in which Enciso provides a sketchy method to
mentally convert his map en plano into one en figura de
quadrantes.

The indications given by Enciso are of course not suf-
ficient to draw a map. However, if one considers the types
of world map in circulation in the first decades of the 16"
century, only a few could match the above description.
The idea of splitting the world in four quadrants, with dis-
continuities between them, rules out continuous shapes
like rectangular, fan-like or oval world maps. Conveying
the idea of a round planet suggests that the map involved
circular shapes, rather than cordiform or other compli-
cated geometries. All in all, the map shapes that tick all
the boxes are only two: equatorial hemispheres, i.e. a
circle for the western half of the Earth and another for

the eastern half, with the equator a straight line; or polar
azimuthal hemispheres, i.e. a circle each for the northern
and southern halves, centered on the poles. In both cases,
several variations would be possible, for example draw-
ing the two hemispheres at equal or different scales; seen
from inside or from outside; with different mathematical
rules to plot parallels and meridians.... In particular for
polar hemispheres, several “projections” can be defined
depending on the spacing of parallels. If spacing is sim-
ply proportional to the difference of latitude, the projec-
tion is called “equidistant”. If, on the contrary, parallels
are spaced as if the observer were looking at them from
the opposite pole of the sphere, the projection is called
“stereographic”.

Out of this set of theoretical possibilities, only the
polar azimuthal equidistant (PAE) projection can be ef-
fectively connected to extant maps from the historical
context in which the Suma was published. The only two
world maps made in Seville in Enciso’s time that are not
nautical-style planispheres both use the PAE, namely:

1. A Portuguese hemisphere in Istanbul.
Undated and unsigned manuscript preserved
at Topkap: Palace [Figure 4]. The depicted
southern hemisphere, in PAE projection, is
the surviving half of a world map that origi-
nally consisted of both hemispheres. Scholars
agree this map must have been drawn, or at
least finished, in Portugal or in Seville around

The Portolan | Spring 2024 | 9
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Figure 4. Anonymous PAE hemisphere in Istanbul (Topkapi Sarayl Muzesi KitUphane, Hazine 1825) with a tentative reconstruction
of the rest of the map.

Figure 5. World map in PAE projection dated 1524 that claims to be the work of “Juan Vespucci of
Florence, pilot of the King of the Spains”. Harvard Map Collection, Vespucci1524.
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1521-22, and have variously attributed it to
Portuguese mapmakers Pedro Reinel,® Jorge
Reinel,” or Estevao Gomes.?

2. Juan Vespucci’s printed world maps. Likely
published in Italy and known in three ex-
emplars, all slightly different. One copy is
dated 1524 [Figure 5], and two of the copies
claim their author to be Florence-born Juan
Vespucci, who at the time was royal pilot at
the Casa de la Contratacion in Seville.” The
northern hemisphere, drawn as a circle in
PAE projection, occupies the center of the
map while the southern hemisphere is split
in two halves, each of which is located at one
side of the composition.

Based on this, the hypothesis is hereby formulated
that the maps en figuras de quadrantes described by Enciso
were polar hemispheres in PAE projection. Their round
shape immediately reminds the reader of the sphericity
of the Earth. In Vespucci’s case, the link to the concept
of quadrant is even clearer given that the southern hemi-
sphere is split in two halves, i.e. quadrants of the sphere.
The explicit grids of latitude and longitude of these maps
would have logically been favored by academic cosmog-
raphers, but their coastlines broken across hemispheres

Figure 6. Medieval celestial planispheres built according to the PAE method. Left: early 11% century at Burgerbibliothek Bern cod. 88,
f.11v (CC-BY-NC image). Right: ca. 1475 attributed to Giorgio Antonio Vespucci at Biblioteca Nazionale di Napoli, Ms XIV.D 37, f.2v.

were counterintuitive for mariners, who naturally dis-
liked them.

UNUSUAL BUT NOT UNIQUE

Moving the gaze beyond the Iberian Peninsula, a few
other PAE maps have come down to us from Renaissance
Europe. As stated in the classic references on the histo-
ry of map projections,” the oldest extant PAE terrestrial
maps are two hemispheres sketched by a University of
Cologne student known as Glarean in 1510. Chart maker
Vesconte Maggiolo produced almost simultaneously in
Naples a fan-shaped map of the Atlantic that is conceptu-
ally a fragment of a PAE planisphere i.e, a circular repre-
sentation of the entire world centered on the north pole.
PAE hemispheres were later made by authors such as
Battista Agnese, André Thevet or Guillaume Postel, while
the closely related polar azimuthal stereographic (PAS)
projection was used for world maps in several cosmog-
raphy books.

Polar azimuthal projections had nevertheless been
used for much longer for start charting. A celestial hemi-
sphere dated 1426 has traditionally been identified as the
oldest surviving PAE map of any type," and a description
of the PAE projection is already found in an Arabic trea-
tise from around 1000 CE.'? Furthermore, recent schol-
arship has found that the PAE was extensively used by

The Portolan | Spring 2024 | 11
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medieval astronomers even if they did not master all of
its mathematical intricacies. Practically every surviving ce-
lestial hemisphere and planisphere from the 9 to the 15"
centuries was built according to a rough PAE projection.'?
In particular, a celestial hemisphere from around 1475 at-
tributed to Florentine humanist Giorgio Antonio Vespucci
is in PAE projection [Figure 6]."* Giorgio Antonio was the
uncle and teacher of Amerigo Vespucci, who may have
thus become familiar with the PAE method in his youth
and later transmitted it to his nephew Juan Vespucci or
even used it himself, as we will see.

The early PAE terrestrial maps by Glarean, Maggiolo
and possibly other precursors thus emerged in a context in
which the PAE projection was commonplace for celestial
maps. This same background may have enabled the simul-
taneous use of the PAE for world maps in Portugal and
Spain. Which leads to the question: were polar azimuthal
maps made in Iberia in addition to the two mentioned
surviving examples? A close reading of contemporary texts
about maps indicates that this was likely the case; four
possible instances are studied in the following section.

POSSIBLE MENTIONS OF POLAR HEMISPHERES
OR PLANISPHERES IN RENAISSANCE IBERIAN
SOURCES

Jaime Ferrer, 1495

After signing the Treaty of Tordesillas in 1494, one of the
experts consulted by the Catholic Monarchs was Catalan
cosmographer Jaime Ferrer de Blanes.!* Upon receiving
the royal request, Ferrer answered on 27 January 1495
with a letter that was posthumously published fifty
years later in a collection of his correspondence.'® He
informed that:'”

(...) and therefore, very high and most serene
Sovereigns, I have examined (the subject) to the
extent of my humble understanding, although
late, and not so soon as I had wished, on account
of a slight illness; and therefore I send to your
Highnesses, by a man of mine, a figure of the world
on a large scale on which may be seen the two
hemispheres, to wit, our Arctic and the opposite
Antarctic one. And likewise you will see the equi-
noctial circle and the two tropics of the declination
of the sun, and the seven climates, and each one of
these circles put in its proper place as in the treatise
on the sphere and in the situ orbis learned men direct
and divide into degrees.

And, in order that the distance may more clear-
ly be seen of the said three hundred and seventy
leagues and how far they extend in a westerly line
starting from the said Cape Verde, I have intersected

12 | The Portolan | Spring 2024

the said distance from pole to pole with red lines,
which at the equator are twenty-three degrees apart,
and with acute angles, the said lines correspond to
the poles of the earth in this figure: [see Figure 7].

and all that is crossed by yellow lines will be what
belongs to the most illustrious King of Portugal,
turning in the direction of the Antarctic pole. And
this distance of sea completes the said three hun-
dred and seventy leagues which are, as I said above,
twenty-three degrees starting from Cape Verde in a
westerly line.

And if in connection with this decision (treaty
of partition) your Highnesses should command
that I should go thither!® T will, of my great and
obedient love, certainly go at my own expense and
without any pay. (...)

As can be seen, Ferrer sent to the Court a world map
and emphasized that both the North and South hemi-
spheres could be seen on it. In addition, he included in
the letter a figure to clarify his explanation. However, the
version of this figure published by the editor of Ferrer’s
letters was a rather cryptic sketch. To further complicate
the interpretation of the figure by later historians, Martin
Ferndndez de Navarrete modified the sketch in his own
edition of the text, as shown below.

Ferrer's world map was not just a sketch but a sepa-
rate, stand-alone document. This is quite certain given
the Monarchs’ reply to Ferrer’s letter one month later, ac-
knowledging receipt not only of Ferrer’s letter but also of
“la escriptura” that he had sent along with it.” The choice
of the word “escriptura” in this letter also suggests that the
cartographic work that Ferrer sent to the Court was a two-
dimensional drawing rather than a three-dimensional ob-
ject like a globe or an armillary sphere.

Ferrer eventually appeared before the Catholic
Monarchs. In August he was in Burgos, where he wrote a
letter to Christopher Columbus at the Queen’s request.?
At some unspecified date, but probably while still at the
Court, Ferrer composed a parecer i.e. a formal opinion on
the demarcation of the Line of Tordesillas.” In it, he again
mentioned what seems to be a world map in two hemi-
spheres, perhaps the same map sent in 1495 or another
version drawn later on.

Jaime Ferrer's main biographers have paid relatively
little attention to the nature of his forma mundi. Both José
Maria Millas Vallicrosa and Josep Lloreng simply called it
“a world map”.22 Ricardo Cerezo assumed that Ferrer built
his map on a “proyeccion trapeciforme modificada [mod-
ified trapezoidal projection]” without explaining how
that would be compatible with the sketch in the 1545
edition of Ferrer’s letter.®> José Maria Garcia Redondo
has recently attempted to connect Ferrer's world map to
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Figure 7. Left: Figure of Ferrer’s 25 January 1495 letter, as published in 1545 (reproduced from Lloreng i Blat, “Les Senténcies
Catoliques,” 74). Right: the same sketch deformed by Martin Fernandez de Navarrete (Viajes, Il, 98).

nautical cartography, imagining it as a sailing chart with
some kind of “westward extension”** Adam Szdszdi, on
his side, interpreted it as a globe because of Ferrer's phrase
“una forma mundi en figura spérica”,” ignoring the word
“escriptura” used in the royal letter of February 1495 to
refer to the work sent by Ferrer.

A close reading of the texts leaves little doubt that
Ferrer's forma mundi was a two-dimensional map, and his
insistence in representing the world “in figura extensa”
covering both hemispheres implies that the map showed
the entire surface of the Earth, including the southern lati-
tudes that were often omitted in Ptolemaic world maps.
Furthermore, the fact that Ferrer stated that he was plot-
ting the equator and the tropics on the map “by degrees”
makes one think that it must have been built according to
latitudes and longitudes, rather than to the principles of
traditional nautical charting.

Ferrer could have adopted many different shapes for
his world map, for example rectangular, trapezoidal, oval
or as two separate circular hemispheres. The latter option
seems the most likely due to three reasons:

1.  Ferrer’s emphasis on showing “the two hemi-
spheres” rather than a generic term for the en-
tire world.

2. Ferrer’s use of the word “circle” to designate
the equator, tropics and climes, which are in-
deed circular in polar azimuthal maps.

3. The familiarity of late medieval cosmogra-
phers with polar azimuthal projections.

A way to test the hypothesis that Ferrer’s forma mundi was
a set of polar azimuthal hemispheres is to incorporate the
rest of the elements that he described in his letter and com-
pare the result with the sketch published in the 1545 edition
of his correspondence. The red lines he drew “from pole
to pole” would be straight meridians in a polar azimuthal
world map, indeed forming “acute angles” of 23 degrees

at each pole, as Ferrer observes. The space between these
two red meridians, which is the territory beyond the Cape
Verde meridian that the King of Portugal had secured in
Tordesillas, was filled in with yellow lines in Ferrer’s map.
The scheme in Figure 8 gathers all the information provided
so far to reconstruct Ferrer's map. It turns out that, if the
hemispheres are drawn adjacent to each other and with
the orientation shown in the scheme, the central part of
the image strongly resembles the 1545 diagram. This tends
to corroborate the hypothesis that Ferrer's world map con-
sisted of two PAE hemispheres and provides a reasonable
interpretation of a sketch that had so far defied deciphering.
This would mean that polar azimuthal maps were pro-
duced in the Iberian Peninsula since at least 1495, fifteen
years before Glarean. How widely they circulated is not
known. Ferrer wrote that he was leaving his forma mundi
at the Court together with this parecer. Even though there
is no trace of either document in Spanish archives, there is
no reason to doubt Ferrer’s word as at least the parecer was
preserved somewhere and eventually published in print.

Amerigo Vespucci, 1500
In a letter written on 18 July 1500 in Seville, Amerigo
Vespucci promised to send two cartographic works to
Lorenzo di Pierfrancesco de’ Medici in Florence: one of
them was a “carta in figura piana [chart in plane figure]”
and the other an “apamondo in corpo sperico [world map
in spherical body]” similar to one he had recently made
for the Spanish king.?® To this day, the interpretation of
this text has been that Amerigo had built a terrestrial
globe for the Catholic Monarchs and promised to send
another globe, along with a flat map, to Florence.?”
However, what Vespucci wrote was that he intended
to send “dua figure [two figures]”. The word figura might
denote a three-dimensional image like a statue but its
first and most obvious meaning is that of a drawing, a
painting, a two-dimensional depiction. Furthermore, it
is now well understood that in Renaissance Florence the
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North hemisphere

meridian of the
Cape Verde

meridian +23°

South hemisphere

Tropic of Capricorn

Figure 8. My reconstruction of Ferrer's map of 1495, assuming a polar azimuthal equidistant projection. The sketch published in
1545 is included for comparison. Coastlines are purely speculative and have been drawn for orientation only.

word “sphere” was not only applied to globes but also,
and more frequently, to two-dimensional world maps, for
instance in descriptions like “painted sphere in quadro”
or “image of a large sphere in cloth”.?

Vespucci’s apamondo in corpo sperico may thus well have
been a two-dimensional map rather than a globe. The
name given to the map suggests that, contrary to the carta
in figura piana, it depicted the Earth in a way that imme-
diately evoked its spherical shape. This in turn opens the
possibility that the corpo sperico was a set of polar azimuth-
al hemispheres. As we have seen, the Florentine may have
learnt the rudiments of astronomy with his uncle Giorgio
Antonio on a PAE planisphere. He may also have seen at
the Court the PAE world map drawn by Jaime Ferrer a few
years earlier. It is thus plausible that Vespucci was familiar
with the PAE, even though there is no sufficient evidence
to determine the exact form of the maps he made for King
Ferdinand and for Lorenzo de’ Medici.

Luis do Rego, ca. 1545
In a letter without date but certainly written between 1545
and 1548 in India, the Portuguese Luis do Rego informed
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his king about a cartographic work he had made.?” This
letter has so far only been published in full in Portuguese.
The only fragment translated into English and French,
with different interpretations, is precisely the paragraph
in which Rego first mentions this work:

I decided to make a corpo redomdo em prayno [lit-
erally “round body on a plane”] where our navi-
gation is shown together with that of Fernan
Magellan without missing one league [...] and this
corpo praino [literally “plane body”] made without
a missing league, may be used for navigation pur-
poses as any other chart (and) on it, you clearly see
that the Moluccas are in your hemisphere.

Armando Cortesao, who was the first scholar to com-
ment this letter, hesitated to interpret Rego’s “corpo re-
dondo” either as a planisphere or as a globe.?® Marcel
Destombes mentioned Rego’s letter in his article about
the Portuguese PAE hemisphere in Topkapi, translating
“corpo redondo em prayno” as “sphere made in the form
of a plan” and “corpo praino” as “plane sphere”. This
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suggests that Destombes considered Rego’s work to have
been a two-dimensional map but he did not develop
his opinion further. Francisco Contente Domingues, de-
cades later, opted for interpreting it as a globe whereas
Dejanirah Couto translated “corpo redondo em prayno”
into French as “planisphere”.3?

In fact, the non-translated rest of the letter contains
key information that helps understand what kind of car-
tographical work Rego made, or actually works in plural
because the first realization is that he made two, not just
one. In effect, he had drawn a first corpo redomdo accord-
ing to a terrestrial module of 17V leagues per degree but
later, following indications from the local Portuguese gov-
ernor, Rego started to make a second one—not yet fin-
ished when he wrote his letter—with a slightly smaller
module of 162 leagues.

Rego’s first corpo redomdo must have spanned the entire
world or at least a large part of it because it encompassed
Portugal, Germany, Brazil, all of Africa, India, China and
the Moluccas. For the second one, Rego describes it as cov-
ering the 360 degrees of the Earth’s circumference, in a
round shape. Rego called this second work by the same
term corpo redomdo but also used the word “carta [chart]”
to refer to it.

In his letter, Rego repeatedly compares his works to
what he called old charts (“cartas velhas”), stressing that

TABLE 1: BEARINGS REPORTED BY LUIS DO REGO.

From To Bearing
Lisbon The Moluccas NE by N
The Moluccas Lisbon NNW
Lisbon Goa NE by N
Goa Lisbon NW by N

they were useful for navigation like any other chart. At
one point, three pilots reportedly asked Rego to plot the
usual Portuguese routes around Africa on his first corpo
redondo and they found that Rego’s rhumbs and latitudes
matched well with those indicated in old charts. Rego ob-
serves that this surprised the pilots.

There is one technical set of data in the letter that
helps determine the type of work that Rego designed: the
bearings between Lisbon and the Moluccas and between
Lisbon and Goa [Table 1]. Rego must have measured
these bearings on his first corpo redomdo, as he also lists
the regions crossed by the lines drawn between these pairs
of locations.

Figure 9 and Figure 10 below compare Rego’s data
with the azimuths that would be read on a sphere

W LSBON .

to Moluccas

i
’50
0"0
%
P/o!e.Carré
S eesrem——— MoLUCCAS .
to Lishon
S

Figure 9. Bearings from Lisbon to Ternate island (Moluccas), and vice versa, as reported by Luis do Rego (thick black line) and
as measured on four types of cartographic work: nautical planisphere (plate-carrée), sphere (orthodromic line), polar azimuthal
equidistant projection and polar azimuthal stereographic projection.
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Figure 10. Idem from Lisbon to Goa, and vice versa.

(orthodromic i.e. trajectory along a great circle), on a
nautical style planisphere (equated to a plate carrée projec-
tion), on a PAE hemisphere or planisphere and on a PAS
hemisphere or planisphere.

It turns out that Rego’s azimuth readings between
Lisbon and the Moluccas are entirely incompatible with a
plate carrée and, on the contrary, are quite close to the ste-
reographic and equidistant projections, with discrepan-
cies of only 4 and 6 degrees respectively. The orthodromic
line is off by more than a quarta i.e. 114 degrees.

Doing the same calculations for the bearing from Goa
to Lisbon results in an exact match with the stereographic
projection, and the equidistant is very close to it (only 3
degrees’ difference). On the other hand, the orthodromic
is totally off in this case, by a full 20 degrees. Finally, look-
ing at the data from Lisbon to Goa reveals that Rego’s re-
ported bearing is completely erroneous, probably because
he mistakenly copied for Goa the same bearing as for the
Moluccas.

It should be noted that the azimuths depicted in the
figures are based on accurate coordinates for every loca-
tion, but the results are numerically robust against varia-
tions of several degrees in these coordinates.

It can be concluded that Rego’s corpo redomdo was nei-
ther a nautical planisphere nor a sphere. The corpo’s round
shape and the fact that it depicted the 360 degrees of lon-
gitude leads one to think of a polar azimuthal map. In
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principle this could be either a set of two hemispheres
or a full planisphere in a single circle. Based on Rego’s
account that he measured rhumbs on the corpo from
Mozambique and the Comoros, in the southern hemi-
sphere, to Cape Comorin in India, which lies north of the
equator, a full planisphere looks more likely. The pilots’
unfamiliarity with Rego’s map is easy to understand if it
was a polar azimuthal planisphere. The projection of such
planisphere may have been stereographic or equidistant;
both are compatible with Rego’s reported bearings.

Sebastian Cabot, 1553

Sebastian Cabot sent Emperor Charles V from London a
world map that may have consisted of two polar azimuth-
al hemispheres. Cabot had been appointed pilot major
by this monarch in 1518 but in his old age Cabot desert-
ed Spain for England. With the ascent of Queen Mary to
the English throne and her subsequent alliance with her
cousin Charles V, Cabot tried to ingratiate himself again
with the Emperor.?® In a letter written in November 1553,
Cabot revealed an alleged Franco-English plot to invade
Peru and announced he was sending the Emperor two
“figures”, one of which was a world map “divided by the
equator”:*

The same Francisco de Urista also takes with him
to show to your Majesty two figures which are: a
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mappe monde divided by the equator, from which
your Majesty can see the causes of the variation of
the needle with the pole, and the reasons why it
moves back straight towards the north or south
pole; the other figure shows how to take the longi-
tude on whatever parallel a man happens to be. The
results of both these the said Francisco de Urista
will relate to your Majesty as I have here instructed
him fully about them, and as he is skilled in the art
of navigation, he is alright for that. In regard to the
sea-chart which the said Francisco de Urista has, 1
have written to your Majesty before about it, that
it is of importance to your service, and I also gave
a relation in my own handwriting to Juan Esquefe,
your ambassador, to send it to your Majesty. From
what I am told, it is in the possession of Secretary
Eraso. To it I refer you, and I assert that the chart
will be of great service to your Majesty in reference
to the division line agreed upon between the royal
crown of Spain and Portugal for the reasons set
forth in my relation.

In the letter Cabot mentions another map to which he
refers as a “carta de marear [sea-chart|”. The distinction be-
tween this sea-chart and the previously mentioned world
map “divided by the equator” suggests that the latter had
not been drawn as a nautical chart but by another meth-
od—possibly based on a grid of latitude and longitude.

Polar azimuthal projections are not the only way to
draw a map of the world divided by the equator. An al-
ternative used in the 16™ century is the double-cordiform
world map, first published by Oronce Finé in 1531 and
emulated by Gerard Mercator in 1538, where each hemi-
sphere is drawn as a heart instead of as a circle. Another
example of division by the equator is Guillaume Le Testu’s
world map of 1566 where the two hemispheres are sepa-
rately developed in an unusual projection.*® However,
I personally doubt that Cabot would have opted for any
of these complicated shapes because the goal of his map
was to let Charles V “see the causes of the variation of the
needle”. Tt was a didactic work, aimed at a non-specialist,
and therefore its geometry should have been as easy to
understand as possible. Circular hemispheres in PAE pro-
jection would be a more logical choice for that.

Furthermore, there exists a testimony by someone
who saw a map that could be Cabot’s and described it as
“round”, which suggests that it indeed consisted of two
hemispheres. This eyewitness was Pedro Ruiz de Villegas,
the Emperor’s cosmdgrafo mayor, who took part at the
Junta of Badajoz-Elvas of 1524 and at the evaluation of
Peter Apian’s method for the measurement of longitude
in 1554.%¢ In an undated text included by Andrés Garcia
de Céspedes, cosmaigrafo mayor de Indias, in one of his

books,?” Villegas listed a large number of maps, globes,
tables of coordinates and itineraries that he claimed to
have checked to prove that the Moluccas belonged to
Spain rather than Portugal. The importance of Villegas's
list is that almost all the cited cartographic works have
disappeared and for many of them this is the only known
mention of their existence.*® Villegas used the words poma
(apple) and globillo (small globe) to designate terrestrial
globes, of which he cited three. For maps he employed
the common terms carta and padron, except in two specific
cases:

e “un Mapa en globo, que fue del Rey de
Napoles don Alonso”

° “otro Mapa en plano, en figura redonda, he-
cha en Londres”

The “Mapa en globo” of King Alfonso of Naples may
have been anything. On the other hand, the map made in
London cannot have been a globe, given that the designa-
tion “en plano” stresses its flatness; and it must certainly
have had a round shape, as indicated by “figura redonda”.
References to mapmaking in England before 1550 are
rather scarce,® and no English circular world map from
that period has come down to us except for medieval
mappae mundi, on which Villegas would have had much
trouble to measure longitudes. This makes it tempting to
identify the map made in London seen by Villegas with
the one sent from that city by Sebastian Cabot in 1553.
It would be natural for Villegas to be asked, as cosmdgrafo
mayor, to interpret and explain the maps received at the
Court from their Venetian would-be spy in London.

CONCLUSIONS
Nautical style planispheres have traditionally been con-
sidered practically the only form of world map made at
the Casa de la Contratacion, and in general in Renaissance
Iberia. On the contrary, a brief and often misinterpreted
paragraph of Martin Fernandez de Enciso’s Suma de geo-
graphia attests that Sevillian mapmakers were simultane-
ously conversant in another tradition, one which drew the
world in the form of circular polar azimuthal hemispheres
or planispheres graduated in latitude and longitude. This
construction method had long been used by astronomers
and was starting to be applied to terrestrial mapmaking
across Europe. Enciso praised polar azimuthal maps be-
cause they reminded of the spherical form of the Earth
and were favored by cosmographers; but mariners found
them less intuitive than nautical style planispheres, which
eventually became predominant in Seville.

While more than 300 nautical style planispheres,
charts and atlases from Spain and Portugal are extant,*’ the
only survivors from the non-nautical “polar azimuthal”
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Iberian tradition are a Portuguese hemisphere in Istanbul
and Juan Vespucci’s printed world maps. Both had so far
been considered outliers or anomalies.?! Nevertheless,
contemporary texts document the probable production
of other polar azimuthal world maps in Iberia since at
least 1495. Their authors often mastered both nautical
charts and polar maps and used each type according to
the map’s aims.

These findings dovetail well with the observation
made by recent scholarship that, later in the 16" century,
nautical and Ptolemaic cartographic paradigms coexisted
in Spanish institutions.*? The start of that coexistence can
now be traced back to the late 15" century.
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