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ABSTRACT

This thesis examines the development of navigational iechnology
and its subsequent t%ansm1331on through various means to the emergen
maritime powers of NorthWestern Europe. Since the fifteenth century
the Portuguese, and to a lesser extent the Castillians had sought to
impose a bureaucratic system of commercial security to prevent the
exploitation by foreigners of the technical and cartographic knowledg
available within their hydrographical agencies, navigation schools,
and official trading monopolies. Some controversies over this are
reviewed,but 1t is concluded that the most important feature of this
technology was 1ts international nature,even though until the 1540's
this was disguised by Iberian security.This meant Portuguese sailors
could share in a productive series of technical interchanges with
Asian mariners after 1500.Possibly by the late sixteenth century they
had come to rely too heavily on Agian information,Luso-Agian
cartographers,and Asian pilots. This meant that once Northern Europers
powers had obtained translations of Iberian navigation manuals, and
taken Iberian experts into their service, they could quickly attain
such proficiency as to sail directly into Asian or Pacific waters
and themselves participate in similar interchanges.

Thas proved significant technically and polatically because the
Iberians were unable to place an effective security blanket on the
interchange of navigational information in Asia., ASian waters had
been typified by some long -standing traditions of relataively free
interchange of such technology between seamen of different
civilisations.Just as this mutually enriched Asian traditions,so 1t
was also exploited by the Iberians and later European rivals.These
interchanges are examined in chapters on the Arab, Indian, Indonesice
Pacific, Chinese, and Japanese interchanges. They hastened the
development of a world economy, and the decline of the sixteenth

century Portuguese Empire and monopoly of Asia's oceanic tirade.
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CONVENTINYS AND ABBREVIATIONS

Chronological conventions , especially those concerned with
with the various types of calendar in use in different parts of the
world, present a hignly complex problem. 4 simvlified account of the
various systems 1s however avail-Hle in Whitakers Almanack for 1967
pages 185-194, There 1s also a discussion in C.R.Cheney, Handbook of
Dates for students o7 knglish Hi-iowy, Royal Historieal Scciety, 1961,
pagesl~11, The convention adopted in wrising this thesis has been to
use the dates given on the documents in respect of any specified day,
but no adjustment has been made in respect of the daye lost in the
al.vstment from Julian to Gregorian calendars.Thouga te avoid confusion
double dating of days was adopted on relevant diplomatic correspondence
witll Europe, thias was largely confined to English diplomatic letters
written from tle latter part of Elizabeth's reign onwards.In 1582 Pope
Cregory XIII ord ined that Oclober Sth should be the 1®th , and that of
end of century years omly the fourth should be a leap year. This was
done in Italy , Spain and Portugal. France made the adjustment on 10th
20th December 1582, and ithe Spanash Netherlandg T™rnmark and Norway on
15/25th December 1582. Pruss-s, Lerman Homan Catholic states, Holland,
and Flanders , together with some Swins cantons followed :inJanuary 1983.
and similar adjustments were made 1n Poland 15864 Hungary,1587,but the
18th century alterations required the adjustment to be 11 days, The
Cerman Protestant states, Netherland Protestant states and part of Denma
adjusted 1n 1700, Great Britain and Her Dominions in 1752,A11 did it in
slightly different ways, but by then an adjustment of 11 days was needed
Creat Britain did it by reckoning September 3 as the '4th, while Sweeden
did 1t by omitting the 11 de>s between 1700 and 1740. Japan was
required to adjust to 1t with effect from 1st January, 1873,

In Craina until 1911 dating was based on a Lunar calendar as is
still used in areas that had come uncder this cultural influencc, e.g
Hong Kong, Singapore, Malaysia and ecther parts of South kast Asia.,Fromh§
Japan had used a similar system , reference being defined within eras,'
the changeovers now corresponding to accesions of kErperors,but tuear
actual names are not necessdarily used.lihe Muslim Calendar dates from
July 1éth 622.4.D,s and was usecd 1in the Arab world and Irdia. India has
also used a system of six eras, but since 22 March 1957 they have run
with official concurrence alongside the ‘Gregorian one that had long
been used by kuroveans tlero,

The terms'cldsiyle' and new Style have therefore been deliberately
avolded as 1t would not te clear to which system they applied, ierein
sucr reference has always been made by the Christian Calendar, and not b
the Iberian variant of 1t which by comparison with 1t begins on Ist
January 38 3B,C, byt had been dropped inmas¥ parts by 142C.A.D..
where confusion might arise over the period 13t January to 2,th March,
all years ave begun as from 1st January , not 25th March. Where thewve
arise special poinis footnotes are added » A4S has been done 1n respect
ol some correspondence now in the India Officelibrary.

Larily on question of time 1t should be noted that sailors normally
used the normal cay, midanight to midnight, except for the formal
navigatio=al recer? in 1 los took, where the day ran from middev to
micday ac determired by solar observation from the time suitable
irstrurments were used .n conjunciion with a wratten record,The Hoyal
Navy drd not stop this vractice until October 1805, but 1t persisted




elsewhere,It is thus necessnry to know that a record of the courses
ta¥ren during a watih was ¥ept on a traverse board like the one shown

in Fig 66, where one pez was put into an appropriate holerepresenting
the compass course taken during the previous half nour.(Cther notes
might be kept on Slates). These were then written up as the events of da
runnmang 12 nours 11 advance of the landlubbers'day,Ezrly Paeific :rossin
puzzleé contemrories from Lurope , but they did notice the dayloss/g«in
effest, nov formally defined by reference to tre International Dateline,

Asian languages have been approached without tre author knowing
any, and therefore a translator's phoretic equivalent®used, tut an
effort , with the ~dvice of experts, has been made to reduce a
multiplicity of practices to a standard set for Chinese,(Wade Ciles
rather than variants like Needham's ) ,Japanesg¢ , A&rrt, Indian , Persian
Anthex dm1pn languages,

Abbreviation, have been used and are listed separately. Long
titles will te found in the XZiblaography and in the footnotes on -
— first use, thouh some of the very longest will only be found in the

Bibliography. In footnotes after first mention a telescoped form ia ofte
used ' here the title 1s long and frequently used. The teleuscoped form ia
always distinctive and follows popular practice s.g. Purchas,lis Pilgrime
or for a modern work E.G.R.Taylor,Haven Finding Art,
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INTRODUCTION

"Thus should man at once lose half has
inheritence 1f the Art of Navigation did
not enable him to manage this untamed beast
/the sea/, and with the bridle of the wind,
and saddle of his shaipping, to make him
serviceable. Now for the services of the sea
they are innumerable, It i1s our great Pur-
veyor of the world's commodities ... /Jand
the sea yields Action to the bodie, Meditatio
to the Maind, the World to_the World by the
Art of Arts, Navigation.,"

So wrote Enéiand;; Stuart propagandist of maritime
expansion, Samuel Purchas. His statement, made
after extensive study of maritime affairs, shows
that he appreciated the intermational significance
of the art of navigation which had developed in
such a way as to transform not only the technology
of navigation, but the contacts, trades and intel-
lectual outlooks of western Europe and the Asian
littoral. Thinking of navigation as a technical
operation, the need for which goes unquestioned by
today's travellers, we are apt to overlook its
significance to the men of the fifteenth,sixteenth
and seventeenth centuries. They saw a rapid advance

in the art and skall of the navigator, and in the sci-

T Samue1 Purchas, His Pailgrimes, London 1625. Book 1,
section 6, p.17. The work's full title is

Hakluytus Posthumus or Purchas His Pilgrimes,
contayning a History of the World or sea voyages
and land travells, by Englishmen and others,
Wherein God's Wonders and Nature and Providence,
The Actes, Artes, Varieties, and Vanities of Men,
with a world of the worlds Rarities, and by a

world of Eyewitness Authors related to the World.
Some left written by Mr.Hakluyt at his death, More
since added, His also perused and perfected Al11
examined, gbbrev1atedJ ‘T1lustrated with Notes,
Enlarged with discourses, Adorned with Notes, and
Expressed in Mapps. In fower parts. Each containing
five Books. by Samuel Purchas B.D. Imprinted at

London by Henry Fetherstone at the sign of the
Rose 1in Pauls Ghurchyard 1625.
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ence of the design and manufacture of his instrument
and i1in the measurements taken therewith, and
recorded systematically on his charts and in his log
and journals. Yet, first to the Iberians, and by
the mid-sixteenth century to the people of North-
Western Europe, navigation was as new a technology
as nuclear power 18 today; giving rise to somewhat

similar polaitical and commercial concerns over

securi%y and the international interchange of know-
ledge - concerns which could change a possessor®s
economic prospects without regard to the possession
of indigenous natural resources. A further respect
in which we must adjust our modern attitudes towards
the use of the term 'mavigation' i1s a function of the
mobility of our present day society? Whereas today
the need for navigation on a long seaborne or
airborne Jjourney has become implicit, and is assumed
for long-distance land travel, sixteenth century

men would have understood the word as meaning only

the art of conducting a ship safely across the sea

2The definition of navigation given by the Spaniard
Martin Cortes, who wrote at Cadiz in the early
1540s, perhaps the most influential of all sixteenth
century navigational manuals, Breve Compendio del
Arte de Navegar published at Seville in 1551 reads
as follows in Eden's translation of 1561 (Part III,
Chapter II, fol.lvi)s

T say that navigation or sayling is none

other thing than to journey or wviage by

water from one place to another®,
‘The Arte of Navigation conteynyng a compendious
description of the S8phere, gégg'gggﬁmak;pg~gf
certen instruments and rules for Navigations3 and
exemplified by manye Demonstrations, Written in
Spanyshe tongue by Martin Cuartis And directed to
the Emperor Charles the fyfte. Translated out of
Spanyshe . into Englyshe by Richard Eden 1561 .,
Colophon "Imprinted at London in Powles churchyard
by Richard Jugge, Printer to the Quenes Majestie'".

y



by the shortest (and therefore cheapest) convenient
route between two accurately definable parts of the
world. John Dee in 1570 wrote the best sixteenth
century definition of navigation which reads as
follows:

¥The Arte of Navigation, demonstrateth

how, by the shortest good way, by the

aptest Direction, and in the shortest

time, a sufficient Ship, betwene any two
places, (iq_passage Nagigab;g,) assigned;

may be conducted: and in all stormes and
naturall disturbances chauncyng, how, to

use the best possible means whereby to
recover the place first assigned ... "
However, what Purchas was enthusing over, and
what made the real difference to fifteenth and
sixteenth century European attitudes towards the
sea, was the development of the techniques and
instruments of celestial navigation. These were
exactly what Dee continued his definition to discuss.
The evolution of this navigational technology is
discussed in the early chapters of this thesis, so
it will suffice to say here that the scientific
revolution which took place in fifteenth century

Portugal led to a series of techmnical improvements

3

H. Billingsley,

‘The Elements of Geometrie of the most ancient
hilosopher Euclide of Megan, Faithfull now first
translated into Englishe toung by H,Billingsley,
Citizen of London, Whereunto are annexed certaine
Scholies, Annotations and Inventions, of the best
mathematicians, both of time past, and in our age.
With a very fruitfull Praeface by M.I.Dee, specify-
ing the chief Mathematicall sciences, what they are

and whereunto commodius, where also are disclosed

aine new Secrets Mathematicall and Mechanicall,
until these our daies, greatly missed . Imprinted
at London by John Daye. 1570, Preface: Section on

the Arte of Navigation.




in ships and how to saail them? Portuguese nautical
science was the most advanced in fifteenth century
Europe because the Portuguese were aware of what was
being done elsewhere in Europe, and willang to
invite foreign specialists to come to Rvtigal andparticpale
wn the  zeseach inlo navigation nhated by Henry the
NaV1gator? There the talents gathered by Henry

the Navigator set about the considerable intellectual

challenge of simplifying the techniques and instru-

ments of the medieval astronomer for marine use, and

uA vast bibliography of useful works on improvements
to the ship could be compiled. For a preliminary
guide those interested are referred to Bjorn
Landstrom, The Ship , Allen and Unwan, 1961. This
thesis will not direct itself to a detailed discus-
gion of improvements in the rig, hull and handling
qualities of ships of the period, except in passing.
Amongst the best primary sources of information are
ship pictures not cited by Landstrém such as:

a, Bicci Di Lorenzo (1373-1452) "St.Nicholas Rebuking
the Tempest, Ashmolean Museum.

b. Anonymous, "On a M.S. Collection of the Ordin-
ance of Chivalry of the fifteenth century belonging
to Lord Hastings",

c. Print of the Italian ship of 1470 75 acquired by
the National Maritime Museum in 1975.

d. Coin recovered from excavation of the Palace of
Placentia, Greenwich 1971.

e, Reliquary of St. Ursula, circa 1489, panels by
Hans Memlinc. Musee d'Hospee, Bruges.

f. Murals in parish churches at Snargate, Kent, and
Shorewell, Isle of Wight.

g. Illustrations from Reise ins Heilige land ,
E.Reuwich, Mainz, 1486, where there are some fine
illustrations of large ships in harbours by the
printer Bernhard wvon Breydenbach.

5Artlcle by Joaquim Bensaude for "Commlssao
Executiva das Commeragoes do quinto centenario da
Morte do Infante D. Henrique"™ in "Dom Henrique the
Navigator". Arranged by Fredrico Marjay. Lisbon
1960.

Costa Brochado,La Déqouvertq de 1%Atlantique in
"Henrai Le Navigateur., Commissdo Executiva das
Commeragoes do quinto centermario do morte D,Henrique"
Coimbra 1960,

See chapter II of this thesis "The origin of
Portuguese navigational services 1317-1520.




gathering and interpreting information about the
Atlantic Ocean and the African coast. However, the
achievements of Prince Henry!s captains were not
simply the results of determined and courageous
adventurers setting out with better than average
compe tence in the traditional skills of European
prlotage, and some experimental celestial instru-~
ments.6 There was the personal wealth of Prince
Hegéy, the reégagées of the E;aér of Chrléf and
Henry's forceful personal direction of the research
effort. There were also the scholarly interests and

library of his brother Prince Pedro gathered during

his tour of Europe between 1425 and 1428. Pedrols

6The best description of the skills of "pilotage"
18 to be found in Michiel Coignet in _Instruction
nouvelle des poincts plus excellents et necessaires

touchant l1%art de navigeur, Contenant plusieurs
reigles, pratiques, ensiegnements,et instrumens tres-
i1dones a tous Pilotes, maistres de nauire, et autres
qui 1ournellement hautent la mer. Ensemble, un moyen
facil, certain e tresseur pour naviguer Estet Ouest,
iequel“insques a present a esté 1ncognu'gigggs
pilotes. Nouvellement practique se composé en largue
Thioise par Michiel Coignet, natif d%Anvers, Depuis
reueu et augmentd par le mesme Autheur, en divers
endroicts, A, Anvers, chez Henry Hendrix a
ltensei1gne de la fleur de lis. Avec Privilege Royal
1581,

A translation of Coignet®s words on pilotage reads
thus 3

sso "the whole science of this form of mnavigation -
prlotage - comnsists of nothing more than knowing
perfectly by sight all the capes, ports and rivers
met with, how they rise up, and how they appear from
the sea, and what distance is between them, and what
course or bearing they have from one another, also
in what rhumb ébear1ng7 of the moon high or low tide
occurs, and the ebb and flow of the waters, and in
knowing the depths and nature of the bottom. These
are all things which are taught by experience and
the instruction of old and well-tried pilots".

See D.W.Waters, Art of Navigation, p.4.

See also H.M.Hignett, An Outline History of Marine
Pilotage in Britain. J.I.N, Vol.31 No.3 September
1978, pp.u453-464,




journeys to Hungary were important for there he
learnt of the Tartars and the Indians, whilst in
Venice he learmt of other parts of Asia and acquired
a manuscript of Marco Polo?s travels which told of
the entreths of the East Indies and China, and of
Polot®s experiences during his return voyage through
the Indian Ocean. All such information was sought

by the Portuguese Court and their scientinls in a

conscious attempt to evaluate information of possible
navigational 1mportance.7
In their keenness to cast their nets as wide as
possible to gather such information, the Portuguese
were to be found seeking information from many
Buropean sources even in the fifteenth century. For
example Portugall's representatives to the ecclesias-
tical Council of Ferrara-Florence (1438-1441) were
to be found closely questioning Nicolo de Conti, a
Venetian who had returned to his native Italy after
spending 25 years in India and South East Asia, and
was in Florence to seek Papal absolution for abjuring

and following Muslim customs to ensure the safety of

his family. Much of Contit's information was closely

7Much of the documentary evidence for this period

of Portugalls nautical history is now easily avail-
able in the fourteen volumes of Monumenta Henr1c1ng
Coimbra 1960, Commissfo Executiva das Commera¢oes

do quinto Centenario do Infante D.Henrique. Commen-
taries by Manuel Lopes de Almeida, Tdalino Ferreira dz
Costa Brochado and Antonio Joaquim Dias Dinis O.F .M.
Also see D.F.Lach, Asia in the Making of Europe, Vol.
1, The Century of Discovery, Book One. University of
Chicago Press. 1965, p.52, C.E.Nowell., Prince Henry
the Navigator and brother Dom Pedro, Hispanic-
American Review XXVIIT 1948, pp.62-67.
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examined by Pope Eugene IV!s secretary, Poggio
Braccolini, and tested against the writings of
Marco Polo and Hayton? It stood that test, for
much of 1t was indeed accurate, and so Conti's
information would exert marked influence on the
work of Fra Mauro and Toscanelli in the mid-
fifteenth century,

Such information as was contained in the
accounts of Marco Polo and Nicolode Conti was the

——stock ofmost fifteenth century interchanges of

information of potential significance to navigators.
We know how extensive such interchanges might have
been because, for works such as Poggio's Historia
de varietae fortunae , we know the numbers of
manuscript copies and later of printed copies,
available to a European market.

A considerable debate has raged amongst his-
torians as to the extent of the interchange of
this kind of information between the Portuguese

9

and the Venetians in the mid fifteenth century.

Poggio wrote of Conti "His accounts bore all the
appearance of being true, and not fabrications,

He went farther than any former traveller had
penetrated, so far as our records inform us".

See D.Lach, op.cit. pp.60-61, Historia de varietae
fortunae still survive in their original manu-
script form, the oldest dating from 1448, The first
printed versions were prepared in Cremona in 1492,
while in 1502 his India Recognita was also pub-
lished in Cremona. Later a Portuguese and three
Spanish editions appeared, and were criticised by
many including Ramusio for his famous Viaggi .

9Follow1ng the fall of Constantinople in 1453, the
Venetians sent several ambassadors to Persia as
well as merchants, and obtained information about
Asian trades, especially Calicut's before 1480, For
a bibliography of foreign commercial involvement

in Portuguese exploration in the fifteenth century
see D.Lach, Asia in the Making of Europe, Vol.1,
part 1, p.53, footnote 9. A review of the secrecy
controversy is included within this thesis in

Chapter One, Further comment on the role of
Italians may be found in Charles McKew Parr,

So Noble a Captain. The Life of Ferdinand Magellan,
London, Robert Hale, 1955, pp.39-51.




However, it must be acknowledged this debate has
not been as intense as the controversy over whethe:
or not Portugal was operating a secrecy policy
over her Atlantic discoveries in the fifteenth
century. The early chapters of this thesis will
deal with such controversies particularly as they

affect sixteenth and seventeenth century maritime

powers of Europe.
When the Portuguese authorities finally
approved the printing of Marco Polo and Contits
books,their navigational contents, as opposed to
their commercial contents, had been proved of
little value or even misleading. As we shall see,
Conti was wrong about the compass not being used
by contemporary Arab navigators., However, Marco
Polo's comments on Chinese stellar observations
near the Equator, and Conti's remarks on those
Arab celestial observations made in the Southern
Hemisphere had set the men of Sagres (fifty years
before those Portuguese printed copies appeared)
on the right lines to solve the problem of how
to fix latitudes by stellar observation near, or
south of the Equator. This was vital to naviga-
tion beyond the North Atlantic.

Thus we see how Europeans truly interested in
an oceanic route to Asia keenly sought information
about the Asian continent and its surrounding
waters, First hand accounts of Asia were so very
significant to fifteenth century Europe because

knowledge of the true position and size of Asgia,



let alone of the East Indies and Japan, was not
to be verified by European sailors until after
1500, and was to be kept within very restricted
circles until about 1550, The geographical con-
ceptions of the world held by fifteenth and even
sixteenth century Europeans, were, if evident at
all, often rooted in the limited background 1l1lit-

erature of the Bible, classical authors and medi-

eval traditions, despite the oceanic explorations
of Portuguese and Spanish or French and English
seamen., Nevertheless amongst an increasingly
large circle of Europeans truly interested in
matters of oceanic mavigation, it was realised
that outside the small geographical area known

to the classical worlds of ancient Greece and
Rome, other civilisations existed offering allur-
ing prospects to those European traders who could
get a ship safely there and back.

This brings us to the crucial question as to
how the sixteenth and seventeenth century Europ-
eans came to be in a position to evaluate infor-
mation of potential importance to those who wanted
to sail safely across the world®!s oceans to new
markets, This problem was further compounded by
difficulties in interpreting Asian sources of
information, but nonetheless was to be very
effectively solved. Fifteenth century Europe did
not have a rigorous approach to establishing the
veracity of documents, or so sophisticated a

theory of history as the Arabs had available after
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Ibn Khaldun had finished his Muquaddimah

(Introduction) to his Kitab al- Jbar (Hlstory of

) oI
the World) in 1377. 0 If such navaigational

treatises as Ibn Magid compiled in the late fif-
teenth century are compared with European treat-
18es of similar date, 1t 1s readily seen that the
Europeans could not match Ibn Majid's command and

critical appreciation of navigational writers of

11
previous centuries, As against this it is

interesting, but not unexpected given the class-
i1cal mould of European education, that later
European writers on navigation such as Cortes,
Hakluyt and Purchas should exaggerate a tradition
of Mediterranean navigation in biblical and
classical times to give their works an impression
of scholarship and familiarity with navigational
matters, and their subject seemingly the authorit)
of agelong interest. As Cortes said in his pre-
face ... "here I do not saye that Navigation is
not a thinge of antiqu1t1e"o12

Amidst myriads of references 1in Euro-

pean navigational texts to Biblical voyages, most

10See Ibn Khaldun. An Introduction to History.
"The Muquaddimah", Translated from the Arablc -abic by

Franz Rosenthal. Ahxldged_gng~§d;ted bx . J . Dawc Dawooc

London, Routledge, Kegan Paul, 1969,

11See Chapter8, The Arab Interchange, footnotes
49 and 50.

12Mart1n Cortes, (Richard Eden) Breve Compendio de!

Arte de Navegar. 1561 edition. Epistle Dedicato.
the dlbO he fairst Volume of Purchas His Pil-
gr esConLdyn1nP the Voyages and Peregrinations
made by Ancient Kings, Patriarkes, Apostles,
Philosophers, and others, To and Thorow the
Remoter Parts of the Knowne World: Enquiries also
of Languages and Relaigions".
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are used to stress the dangers of the sea such
as the story of Paul's shipwreck at Malta after

the master and centurion decided to 1ignore Paulls

13

advice. However, there are references too to

considerable navigational competence amongst

14

pilots as in the accounts of Solomon and Ophir.

Other common references in European navigational

works are to Strabo and Hesiod, Virgil and Pliny,

and to ecclesiastical authorities like St,Augus-
tine of Hippo and St.Isidore of Seville. Amongst
these references no sixteenth century authors
could find ancient reference to oceanic navi-
gation by the stars, nor could they find much to
give as authority for the traditional cosmology
such as was typified by the popular work of
Sacrobosco (John Holywood) De Sphera ., Secondly,
it may be noted that the common form of European
geographical theories led to the production of
medieval maps after the style of the Hereford
Map.15 These maps, often known as T-0 maps
showed Jerusalem at their centre, but this it was
found could not be reconciled with the i1dea of a

torrid uninhabitably hot equatorial zone, so the

13Acts 27 v.20-23 and v.31-32.
For the popular analogy of control of a ship and
control of horse with bridle see James 3, v.k,

4I Kings 9, v 27-28

IT Chronicles 8, v I8

15Prebendary A.L.Moir The World Map in Hereford
Cathedral circa 1300 and the Pictures in the
Hereford Mappa Mundi by Malcolm Letts F.S.A.
Friends of Hereford Cathedral Publications Com-
m1ttee 1977,
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known world was increasingly shown as part of

the northern hemisphere, leaving vast scope for
speculation about the land masses of the southern
hemisphere. Many Europeans preferred making no
alterations to their traditional outlooks, to dis:
carding all or large parts of those traditional
views,which, they felt were likely to be correct
merely begiyse qﬁ_theiq long usage. However such
discoveries as the fact that the world's equa-
torial zones were inhabited, led the more activel:
interested Europeans, in particular the Portugues
to seek a new basis to their geographical outlooks
which would permit better recording of the world':
land masses, oceans and climatical features.

This interest led to what should now be
regarded as cartography . The theoretical basis
of this science, which was to recast the traditi-
onal geography of Medieval Europe, was provided
by the European rediscovery of Ptolemy's Jeo-
graphy (or at least what Europeans took to be
his work),16 More than forty Greek and Latin

manuscripts of this work as it circulated in

fifteenth century Europe still survive, testimony

16See E.G.R.Taylor TIhe Haven Finding Art - A
Jhistory of navigation from Odysseus to Captain
Cook . Hollis Carter, London. Augmented edition
of 1971, pp.150-155, Note: All subsequent ref-
erences are to this edition, not the earlier
editions of 1956 or 1958 unless otherwise stated.
N.A.E.Nordenskiold ‘Facsimile Atlas to the Early
History of Cartography. Translated from the Swedish
original by Johan Adolf Ekelof and Clements R.
Markham' ., Stockholm 1889, Reprinted Krauézﬂﬁeprint
Corp. New York 1961, pp.64-74, .
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to the demand of interested Europeans for access
to its text explaining how to construct a network
of lines of latitude and longitude for a map based
on a conical projection, The mathematical basis
of the work was that a degree of the arc of the
prime meridian and of the equator was supposed to
measure 500 stadia., The bulk of thas text was,
however, taken up with a listing of 8,000 places
in the known world, Ptolemy was already known

and respected amongst European scholars as an

astronomer who had worked in Alexandria between
90 and 168 AD, and as the author of the M&ﬂ&&ﬁﬁg&
_gﬂgﬁﬁ maﬁ« A&hn available in a Latin trans-
lation thanks to Arabic scholarsoffk-ﬂbiﬂ¥2§~
Modern scholars have suggested that the
fifteenth century Latin manuscripts of the
"Geography" very largely comprise works by tenth
and eleventh century Byzantines., Only 200 years
before the first text of the Geography was trans-
lated into Latin, allegedly in 1409,/ Arab and

Byzantine data seems to have been used to supple-
I.Abrahams, The Legacy of lsreel, Clarendon Press, Oxford,
1927,p212-4 & 260-261. A summary of the background
to the early editions and publication of the
Geography i1s given by D.Lach, op.cit. pp.67-9.
The editions before this atlas were relegated to
the status of a historical atlas about 1550 but
are worthy of further attention for they have
improved maps present in increasing numbers, for
example the Strassburg 1513 edition has 47 wood-
cut maps. Two copies of editions in the Bristol
City Reference Library edited by Bilibald Pirk-
heimer are of particular interest, partly because
of the errors introduced by an ignorant or care-
less printer Grunniger, They are: (a) Geographicae
enarrationis 1ibri octo B,Pirkeymhero interprete
annotationes de Reglo Monte 1n errores commisos,
A_gelo in_translatione sua’, Argentoragi(glc)
Grieningerius, comminibus Koberger impensis
excudebat. 1525 (Basle). EPB 306/BL 10 E Cat.No.
748; (b) Geographia universalis, vetus et nova
ennarrationis Libros VIIT quorum primus nova
translatione Plrkhelmer et accessione comment-

arioli illustrior ... reddatus est. Basilae per
H,Petram, 1545. EPB Ph3 Cat.No.749

See also Volume 2 Flg.fIII of this thesis
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ment the Ptolemaic maps which later accompanied
European texts of the Geography . The

standard European format of this work contained

a world map incorporating curved meridians, one

as far west as the Canaries with the other extreme
meridian running to the east of an enclosed Indian
Ocean, Twenty-six further maps compiled on the
basis of the ggzetteer in the eighth and last
chapter of the book completed the work.!:kmongst
the postulations of lfaler editions a vast southem

continent and open seas to the east of Asia's

eastern coasts,wm.th-Oubh"Wb“%°k°“%PiJ

The impact of the Geography 's ideas on
defining place by latitude and longitude, of its
gazetteer and of its maps can hardly be under-
estimated., The cartographic principles it con-
tained were so important because they made
available a simple intellectual frame onto which
many forms of mavigational information, otherwise
requiring complex explanation, could be inserted.
Cortes said of the sea chart that its great value
was that it made information intelligible whenever

"it shall be hard to make the same

understood by words or wrytynge., The

best explication or invention the wyttes

of men have found for the manifesting of

this, is to give the same paynted in a

carde, For the draughte or making

whereof it shall be requisite to know

two thynges. Whereof one is the right

position of places, or placing of

countries and coasts. The other is t?g

distance from one place to another.,"

During the sixteenth century many improve-

ments and qualifications were made to these

principles, as for example in the wvarious measures

18Martin Cortes (Richard Eden) op.cit. 1561
edition., Part III, fol. 1lvii,



taken to correct for the variation of the mag-
netic compass. Despite this Ptolemy continued as
the subject of many references in European navi-
gation manuals for his suggestions on cartographi
methods fitted so neatly with new European ideas
on fixing latitude and longitude at sea with
simplified instruments for celestial observation,
Indeed 1t may well have needed the appearance of
the Geography in Latin some time after 1409 to
lead Europeans to realise that if i1ts ideas were
taken in congunction with simplified instruments
for celestial observation, the traditional skills
of coastal pilots, the knowledge and skills of
instrument makers, engravers, and makers of
portolanos, could all be used to produce a combin-
ation of navigation aids that would permit safer
navigation and the systematic recording of courses
taken, or intended, across the world's oceans.
Once mastered, these aids 1n skilled hands
would permit oceanic navigation to Asia and
America. This understanding formed the basis of
an i1nternational technical language of celestial
navigation which was, as European sailors in Asian
waters were to experience at first hand, already
highly developed within the maritime traditions
of the Arabs, Indians, Indonesians, Koreans,
Chinese, Japanese and the Polynesians. This is
not to say that the aids deployed by all these

peoples were identical, but rather that there was
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such a similar