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Abstract: Determining the coordinates of an arbitrary
position anywhere on the Earth’s surface was a uto-
pia of many astronomers, geographers and cartogra-
phers for centuries. This journey, up to the present
day, the century of satellite navigation, which brings
results of meter accuracy, was long and difficult, ac-
companied by speculation, delusions and ingenious
inventions. Cartographers played undoubtedly signif-
icant role in that area. Essential works of pioneers of
cartography from the old ages to Mercator are pre-
sented in this paper. With his proposal of conformal
cylindrical projection, Mercator left as heritage a work
on which all navigation (maritime and aerial) maps
and state coordinate systems of numerous Europe-
an and non-European countries are based on.

Key words: history of cartography, big inventions,
topographic maps, globes, Mercator cylindrical pro-
Jection

1 Introduction

Owing to the global positioning system (GPS), it is
possible to accurately determine coordinates of a posi-
tion, regardless of it being in a deep jungle, an aban-
doned desert or in open ocean, far from infrastructure
objects man has gotten used to in everyday life.

The journey through the history of cartography to the
present day, the century of satellite navigation, was long
and difficult, accompanied by speculation, delusions and
ingenious inventions.

One who wants to know and understand
the world and people has to consciously
search in “the book of their origin®“.

Today, it can be said with certainty that the leading
role in the history of cartography belonged to Gerhard
Kremer — Gerhard Mercator or Gerhardus Mercator
Rupelmundanus (1512-1594).

With his suggestion of conformal cylindrical projec-
tion, he left as heritage a work on which all navigation
(maritime and aerial) maps are based on. And that is not
all! State coordinate systems of numerous European and
non-European countries are based on the GauR-Kruger
and UTM projection. Both mentioned projections are
modified versions of Mercator’s projection.

The article features brief and concise history of ap-
pearance and development of topographic representa-
tions to the time Mercator lived in and historical impor-
tance of the author’s lifetime opus for the development
of cartography.

2 A Walk Through the History of Map
Representations

Determination of coordinates of an arbitrary position
anywhere on the surface of the Earth in an area of one-
meter accuracy was a utopia of many astronomers, ge-
ographers and cartographers for centuries. Activities such
as, e.g. topographic survey of the Earth’s surface (ter-
restric and aerial), mapping gathered data and produc-
tion of cartographic representations in the form of vari-
ous topographic and thematic maps and atlases and
maps of related representations (globes, space models,
block representations, panorama views, profiles) in var-
ious spatial dimensions (2,5D, 3D, 4D) of analogous and
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Tko Zeli upoznati i shvatiti svijet i ljude,
mora svjesno pretraZivati u “knjizi
njihovog postanka®“.

SazZetak: Odredivanje koordinata proizvoljnog staja-
lista bilo gdje na povrsini Zemlje bila je stoljecima
utopija mnogih astronoma, geografa i kartografa. Taj
put, sve do dana$njih dana, do razdoblja satelitske
navigacije, koje donosi rezultate na podrucju metarske
tocnosti, bio je dug i teZak, pracen Spekulacijama, za-
bludama i genijalnim izumima. Nedvojbeno znacajnu
ulogu odigrali su na tom podrucju kartografi. U radu
su prikazani kljucni radovi pionira kartografije od
staroga vijeka do pojave Mercatora. Svojim prijedlo-
gom konformne cilindricne projekcije Mercator je
ostavio ¢ovjecanstvu u naslijede djelo, na kojem se
temelje sve navigacijske (pomorske i zracne) Karte,
te drzavni koordinatni sustavi mnogih europskih i
izvaneuropskih zemalja.

Kljuéne rijeci: povijest kartografije, velika otkrica,
topografske karte, globusi, Mercatorova cilindricna

projekcija

1. Uvod

Zahvaljujuéi globalnom sustavu pozicioniranja (Global
Positioning System — GPS) moguce je to€no odrediti ko-
ordinate stajalista, bilo da se nalazimo u dubokoj dZungli,
u napustenoj pustinji ili na otvorenom oceanu, daleko od
objekata infrastrukture, na koje je Covjek u svojem svaki-
dasnjem Zzivotu navikao.

Put kroz povijest kartografije sve do danasnjih dana,
do stoljeca satelitske navigacije, bio je dug i teZak, pracen
$pekulacijama, zabludama i genijalnim izumima.

Danas se sa sigurno$¢u moze reci da je vodecu ulogu
u povijesti kartografije odigrao Gerhard Kremer — Gerhard
Mercator ili Gerhardus Mercator Rupelmundanus (1512—
1594).

Svojim prijedlogom konformne cilindri¢ne projekcije
ostavio je Govje€anstvu u naslijede djelo na kojem se
temelje sve navigacijske (pomorske i zraéne) karte. | ne
samo to! DrZavni koordinatni sustavi mnogih europskih i
izvaneuropskih zemalja temelje se na Gaul3-Krugerovoj
i UTM projekciji. Obje su spomenute projekcije modifici-
rane verzije Mercatorove projekcije, koju je autor za Zivota
primjenjivao.

U ¢lanku ce biti predoCena kratka i saZeta povijest
nastanka i razvoja topografskih prikaza do vremena u
kojem je Zivio Mercator te povijesno znacenje njegova
Zivotnog opusa za razvoj kartografije.

2. Setnja kroz povijest kartografskih
prikaza

Odredivanje koordinata proizvoljnog stajalista bilo
gdje na Zemljinoj povrsini u podru€ju metarske tocnosti,
stolje¢ima je bila utopija mnogih astronoma, geografa i
kartografa. Aktivnosti kao $to su, npr., topografska izmjera
Zemljine povr8ine (terestricka i iz zraka), kartiranje
skupljenih podataka i izrada kartografskih prikaza u obliku
najrazli¢itijih topografskih i tematskih karata i atlasa te
kartama srodnih prikaza (globusa, modela prostora, blok-
prikaza, panorama, profila) u razli¢itim prostornim
dimenzijama (2,5D, 3D, 4D) analognoga i digitalnog
oblika te definiranje poloZaja stajalista s pomoéu GPS-a
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Fig. 1. Geographic environment of the Eskimos carved or modelled in wood (Leithduser 1958)
Slika 1. Geografski okolis Eskima urezan ili modeliran u drvu (Leithduser 1958)

digital form and defining the position by means of GPS
today belong to everyday life today. However, their cra-
dle lies centuries backwards'.

2.1 From the Stone Age to Greek Antique

No traces are known, i.e. preserved from the ancient
Stone Age that could be related to attempts of repre-
senting an area. Cartography historians, on the basis of
material traces of certain old cultures at lower develop-
mental level and which were found by European in new-
ly discovered parts of the world, assumed what it was
like in certain historical periods of the Old World in Eu-
rope, Asia and Africa.

Later graphical representations of imposing and vital
environment can be found engraved in caves, etched in
wood, stone, bones, leather or horns (Fig. 1).

The oldest preserved old-Babylonian map of the
world? from about 5th century B.C. was carved into a
clay plate (Fig. 2). The world represented schematically
as acircle, i.e. the Babylon Empire, is surrounded by an
ocean. The river Euphrates is of central importance, flow-
ing through the city of Babylon and into the Persian Gulf.

Geography and cartography became scientific disci-
plines in Greek Antique. Leading scientists consider and
ponder the shape, circumference and volume of the Earth.
Philosopher, astronomer and astrophysicist Anaximand-
er of Miletus (611-546 B.C.) gives a representation of
the position of land and sea known at the time in the first
known map of the world.

"Author’s choice
2 British Museum, London

2.1.1 Claudius Ptolemy

Several centuries later, all-round scientist Erato-
sthenes of Alexandria (276 — 195 B.C.) introduces geog-
raphy as a scientific discipline to scholarly circles, asso-
ciating it closely with mathematics. He determined the
circumference of the Earth using astronomic measure-
ments. Measuring the distance from Alexandria to Assu-
an in an ingenious way, he reached a result that is very
similar to the one known today. He believed that meas-
uring only the length of a single degree (out of total 360
degrees in a sphere) would be sufficient.

Claudius Ptolemy (87-150), one of the greatest An-
tique scientists, presented in his lifetime work Megale
syntaxis the Earth in the centre of the planetary system,
relying on the theory by Plato and Aristotle. Ptolemy’s
System is going to be replaced by the heliocentric in the
15th century (Nicolaus Copernicus, 1473-1543). Further-
more, in his lifetime work Geographike hyphegesis — In-
troduction to Geography (eight volumes), Ptolemy pro-
vides a list of all known settlements, their position in ge-
ographic coordinates and maps of various areas. Ptole-
my’s Geography had over fifty editions. At first, those
were manual copies. The first printed edition without maps
was published in Venice in 1475, and the first printed
edition with maps in Bologna in 1477. The prettiest ver-
sion of Ptolemy’s Geography was published in Ulm in
1482 (Fig. 3). Unfortunately, no Ptolemy’s originals were
preserved. From Ptolemy and Marinus of Tyre sprang
the revolutionary idea of introducing a geographical grid
into cartographic representations (around year 100), as
well as the notion how important is mapping adjusted to
scale. Ptolemy continuously warned the cartographers
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pripadaju danas svakidadnjem Zivotu. Medutim, njihova
kolijevka lezi stolje¢ima unazad'.

2.1. Od kamenoga doba do grcke antike

Iz davnoga kamenog doba nisu poznati tj. sauvani
nikakvi tragovi koji bi se mogli povezati s pokusajem
prikaza odredenog prostora. Povjesni¢ari kartografije
dedukcijom poku$avaju iz materijalnih tragova pojedinih
starih kultura na nizem razvojnom stupnju, koje su
Europljani zatekli u novo otkrivenim dijelovima svijeta,
pretpostaviti kako je moglo biti u odredenim povijeshim
razdobljima Starog svijeta u Europi, Aziji i Africi.

Kasniji grafi¢ki prikazi markantnog i za Zivot vaznog
okoliSa nalaze se uklesani u Spiljama urezani u drvo,
kamen, kosti, kozu ili rogove (slika 1).

Najstarija satuvana starobabilonska karta svijeta?
iz oko 5. st. pr. Kr. (slika 2) urezana je u glinenu plo€icu.
Shematski kruzno prikazan svijet, tj. Babilonsko Carstvo,
okruzeno je oceanom. SrediSnje znagenje ima rijeka
Eufrat, koja protjee gradom Babilonom i utjece u Perzij-
ski zaljev.

U grékoj antici geografija i kartografija postaju znan-
stvene discipline. Vodeci znanstvenici postavljali su si
pitanja i razmisljali o obliku, opsegu i volumenu Zemlje.
Filozof, astronom i astrofizi€ar Anaksimandar iz grada
Mileta (611-546. pr. Kr.) na prvoj poznatoj karti svijeta
daje prikaz razmjestaja tada poznatoga kopna i mora.

2.1.1. Klaudije Ptolemej

Nekoliko stolje¢a nakon njega svestrani znanstvenik
Eratosten iz Aleksandrije (276-195. pr. Kr.) uvodi u
ucenim krugovima geografiju kao znanstvenu disciplinu,
povezujuciju usko s matematikom. Astronomskim mjere-
njima odredio je opseg Zemlje. Mjereci na genijalan nacin
udaljenost od Aleksandrije do Assuana, dosao je do
rezultata koji se neznatno razlikuje od danas poznatoga.
Smatrao je da je mjerenje duzine jednog stupnja (od
ukupno 360 stupnjeva koji opisuju kuglu) dovoljno.

Klaudije Ptolemej (87-150), jedan od najvecih anti-
¢kih znanstvenika, prikazao je u svojem Zivotnom djelu
Megale syntaxis Zemlju u sredistu planetarnog sustava
oslanjajuci se na teoriju Platona i Aristotela. Ptolomejev
sustav bit ¢e zamijenjen heliocentrickim tek u 16. st.
(Nikola Kopernik, 1473-1543). Nadalje, u svojem Zivot-
nom djelu Geographike hyphegesis — Uvod u geografiju
(osam knjiga) Ptolemej daje popis svih do tada poznatih
mjesta, njihov poloZaj u geografskim koordinatama te
karte razliCitih podrucja. Ptolemejeva Geographia doZiv-
jela je vise od pedeset izdanja. Na pocetku su to bile
ruéne kopije. Godine 1475. izlazi u Veneciji prvo tiska-
no izdanje bez karata, a 1477. godine u Bologni prvo
tiskano izdanje s kartama. Najljep$a verzija Ptolemejeve
Geographiae iza8la je 1482. godine u Ulmu (slika 3).

"Autoriin povijesni izbor
2 British Museum, London

Fig 2. The whole world on an old-Babylonian clay
plate, size of 10 cm (Leithduser 1958)

Slika 2. Cijeli svijet na starobabilonskoj glinenoj
plocici, veli¢ine 10 cm (Leithduser 1958)

Nazalost nije sacuvan niti jedan Ptolemejev original. Od
Ptolemeja i Marina iz Tira potjeCe revolucionarna ideja
uvodenja geografske mreZe u kartografske prikaze (oko
godine 100.), kao i spoznaja koliko je vaZzno mjerilu vierno
kartiranje. Kartografe svojega doba Ptolemej je neprestano
upozoravao na vaznost prikaza “cjeline u pravom odnosu”.
Njegova je Karta svijeta prvi pokusaj projiciranja povrsine
kugle u ravninu — na plast stoSca. Projekcijska mreZa
sastojala se od meridijana, koji u jednakim odsjeccima
sijeku ekvator i konvergiraju k sjevernom polu, dok paralele
kao krugovi razli¢ita polumjera imaju u spomenutom polu
zajedniCko srediSte. Promjenom smjera meridijana na
juznoj hemisferi autor je pokusao predociti ekvator (slika
3). U toj mrezi pomochnih linija ucrtao je, kako je najbolje
znao, tri kontinenta: Aziju, Europu i Libiju. Nadalje su prika-
zani Indijski ocean, Sredozemno i Kaspijsko more. Dugi
niz stoljeca Ptolemejeva znanstvena djela autoritativno su
utjecala na kartografsku djelatnost. Njegove su spoznaje,
s jedne strane, nesumnjivo unaprijedile kartografiju, no s
druge strane, njegove su ju zablude sputavale. Sve do kraja
srednjeg vijeka geografi i kartografi preuzimali su njegovu
fatalnu pogresku. Naime, u nedostatku znanja i provjere
matematickih izvora te raCunske tehnike, autor nije sam
racunao potrebne veliCine i nije posegnuo za ispravhom
vrijednosti opsega Zemlje koju je dao antiki geograf i
povjesnicar Eratosten, ve¢ se koristio rezultatima mjerenja,
tj. raCunanja svjetskog putnika, geografa i povjesnicara
Strabona iz Amaseje (60— 20. pr. Kr.). Ptolemejev je
stupanj gotovo za tre€inu kraéi. Time je i njegova slika
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Fig 3. First edition of Ptolemy’s Map of the World, Ulm 1482 (Clark et al. 2005). The southern part of Africa is
not represented because it was not known at the time.

Slika 3. Prvo njemacko izdanje Ptolemejeve Karte svijeta, Ulm 1482 (Clark i dr. 2005). JuZni dio Afrike nije
prikazan jer jo$ nije poznat.

of his time of the importance of representing the “entirety
in true relation”. His Map of the World was the first at-
tempt to project the surface of a sphere onto a plane —
the mantle of a cone. The projection grid consisted of
meridians that cut into the equator in equal segments
and converge to the North Pole, while parallels as cir-
cles of varying circumferences have a mutual centre in
the same pole. By changing the direction of meridians
on the southern hemisphere, the author attempted to
represent the equator (Fig. 3). He drew three continents:
Asia, Europe and Libya to the best of his knowledge,
within this grid, using auxiliary lines. Furthermore, the
Indian Ocean, Mediterranean and Caspian Sea are also
shown. Ptolemy’s scientific works have affected carto-
graphic activities authoritatively for centuries. On the one
hand, it's no doubt his understandings advanced cartog-
raphy, however, his delusions inhibited its development.
To the end of the middle ages, geographers and cartog-
raphers took over his fatal error. Namely, in lack of knowl-
edge and verification of mathematical sources and com-
puting technique, the author didn’t compute needed val-
ues himself and did not use the correct value of the Earth’s
circumference given by Antique geographer and histori-
an Eratosthenes, but employed measurement, i.e. com-
putation results by a voyager, geographer and historian
Strabo of Amaseia (60-20 B.C.). Ptolemy’s degree was
shorter by almost a third. By consequence, his world
image is a third shorter in direction north-south, and the
equator drawn too high. Due to incorrect length of the
Mediterranean Sea (62 degrees instead of 42) and east

stretching of Asia (50 degrees more than true value), there
was not enough space left between European western
and Asian eastern coast. This would later deceive Co-
lumbus in his conclusions that he could reach Asia rela-
tively quickly by sea, sailing from west from Europe.

2.2 Roman Antique Age

Development of a mathematical basis of maps was
not of primary interest in the Roman age. The Romans
primarily cared about applying maps, and not particular-
ly about their geometric accuracy. They were satisfied
with maps with approximate geometry and accurate ob-
ject, road and path names. Emperor August was spe-
cially interested in a detailed survey of all roads and paths
of his empire. Marcus Vipsanius Agrippa (30 B.C. - 12
A.D.) was in charge of the survey and started producing
the general map of the world Orbis terrarum, which en-
compassed the Mediterranean. Only Tabula Peutingeri-
ana was preserved of all Roman maps. Vienna human-
ist Konrad Celtis (1459-1508) found it at end of 15th
century in the library of a Benedictine abbey in Tegern-
see and gave it as a gift to his colleague antiquary Kon-
rad Peutinger (1465-1547) who collected old maps and
manuscripts. After carefully considering this unique wit-
ness of the past, it was concluded that the map was pro-
duced around 250 and that it was most likely a copy of a
detailed road map of the Roman Empire from the first
century (Leithauser 1958). It was thought for a long time
that Agrippa’s large map of the world was the template.
Unfortunately, it was lost. During that time, it undoubtedly
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Fig 4. A detalil of the map Tabula Peutingeriana

A L e T L

— Istria and the Adriatic Sea (Clark et al. 2005)

Slika 4. Isje¢ak iz karte Tabula Peutingeriana — Istra i Jadransko more (Clark i dr. 2005)

svijeta za tre€inu uza u pravcu sjever-jug, a ekvator je
preslikan previsoko. Zbog pogreSne duZine Sredozem-
noga mora (62 stupnja umjesto 42) i istoénoga protezanja
Azije (50 stupnjeva viSe od prave vrijednosti), nije ostalo
dovoljno mjesta izmedu europske zapadne i azijske
isto¢ne obale. To je poslije zavelo Kolumba u njegovim
zaklju¢cima da bi do Azije mogao morskim putem doci
relativno brzo, jedreéi od Europe na zapad.

2.2. Rimsko doba antike

U rimsko doba razvoj matemati¢ke osnove karata nije
primaran. Rimljanima je ponajprije stalo do primjene
karata, a ne osobito do njihove geometrijske to¢nosti.
Zadovoljavaju se pribliznom geometrijom unesenom u
kartama te to€nim imenima objekata, cesta i putova. Car
August posebno je bio zainteresiran za detaljnu izmjeru
svih cesta i putova svojega carstva. Marko Vipsanije
Agripa (30. pr. Kr. — 12. nakon Kr.) bio je zaduZen za
izmjeru i zapoceo je izradu pregledne karte svijeta Orbis
terrarum, koja je zahvacala podruéje Sredozemlja. Od
rimskih karata saGuvana je samo Tabula Peutingeriana.
Becki humanist Konrad Celtis (1459-1508) nasao ju je
potkraj 15. st. u knjiznici benediktinskog samostana u
Tegernseeu i poklonio svojem kolegi antikvaru Konradu
Peutingeru (1465—-1547) koji se bavio skupljanjem starih
karata i rukopisa. Nakon vrlo paZljiva prou¢avanja tog
jedinstvenog svjedoka proslosti zaklju¢eno je da je karta
izradena oko godine 250. i da je rije¢ najvjerojatnije o
kopiji detaljne karte cesta Rimskoga Carstva iz 1. st.
(Leithauser 1958). Dugo se mislilo da je predlozak bila
Agripina velika karta svijeta. Ona je, na Zalost, izgubljena.

U ono doba nedvojbeno je utjecala na razvoj rimske
kartografije i neizravno bila uzor pri izradi karte Tabula
Peutingeriana. Tabula Peutingeriana sastoji se od 11 ka-
rata, koje se slijedno nadovezuju i €ine traku (slika 4). Stoga
je cijelo oslikano podrugje istegnuto u pravcu zapad-istok.
Ta je karta svijeta od posebne vaZznosti za geografiju, ne
toliko za kartografiju, jer joj geometrija rije¢ne i cestovne
mrezZe te naselja i najvaznijih planinskih lanaca ne odgo-
vara stvarnosti. Posebna joj je vrijednost u 3500 topo-
nima, koji opisuju tadan;ji svijet.

2.3. Srednji vijek

Tijekom srednjeg vijeka kartografskim su se pitanjima
posebno posvetili Arapski geografi i kartografi. Velik dio
anti¢kog znanja o¢uvao se u kasnijim stoljec¢ima zahvalju-
juci islamskim znanstvenicima iz razdoblja od 9. do 12.
stoljeéa koji su Zivjeli i djelovali u Spanjolskoj. Oni su,
primjerice, uputili kr§¢anske znanstvenike na Aristotelova
djela. U 9. st. izraCunali su opseg Zemlje jo$ preciznije
od Eratostena. Za proSirenje Arapskog Carstva i uspjesnu
trgovinu bile su im potrebne dobre karte, koje su u
relativno velikom broju i realizirali. Humanist, geograf i
kartograf Abu Abdallah Mohamed al-Sharif al-ldrisi (1100
1172) svojim je djelima pridonio razvoju kartografije. Nje-
govo veliko djelo bio je na segmente podijeljen globus s
tada najnovijim spoznajama ugraviranim u 400 kg teskoj
srebrnoj kugli (Clark i dr. 2005). Prikazano je svih sedam
kontinenata, rije¢na mreza, jezera, vazna naselja i trgova-
¢ke rute. Na Zalost, globus nije sauvan. No njegov deta-
lian opis nalazi se u djelu Tabula Rogeriana, u kojem je i
karta svijeta (slika 5). Primjena kruznih paralela velika je
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Fig 5. Al-Idrisi’s world map from 1154 (the map is
rotated 180 degrees, author’s comment)
(Clark et al. 2005)

Slika 5. Al-Idrisijeva karta svijeta iz 1154. godine
(karta je zaokrenuta za 180 stupnjeva o.a.)
(Clark i dr. 2005)

influenced the development of Roman cartography and
was indirectly a model in the production of the map Tab-
ula Peutingeriana. Tabula Peutingeriana consists of 11
maps, which are put together to form a strap (Fig. 4).
Therefore, the whole painted area is stretched in the di-
rection west-east. That map of the world is exceptionally
important for geography, and not so much for cartogra-
phy, because its geometry of river and road network and
settlements and most important mountain chains do not
reflect reality. Its special value lies in 3500 toponyms that
describe the world of that time.

2.3 The Middle Ages

During the Middle Ages, cartographic issues were
addressed in particular by the Arab geographers and
cartographers. Great deal of Antique knowledge was pre-
served in later centuries thanks to Islamic scientists who
lived and worked from 9th to 12th century in Spain. For
example, they directed Christian scientists to Aristotle’s
works. They calculated the circumference of the Earth in
9th century more precisely than Eratosthenes. They re-
quired good maps in order to expand the Arabian Em-
pire and trade successfully, and they produced quite a
large number of them. The humanist, geographer and
cartographer Abu Abdallah Mohamed al-Sharif al-ldrisi
(1100-1172) contributed to the development of cartog-
raphy with his works. His great work was a globe divided
into segments with newest understandings of that time,
engraved into a 400 kg heavy silver ball (Clarke et al.
2005). All seven continents are represented, as well as a
river and lake network, important settlements and trade
routes. Unfortunately, the globe wasn't preserved. How-
ever, its detailed description is featured in the work Tab-
ula Rogeriana, whose collection also contains a world
map (Fig. 5). Application of circular parallels is a great
novelty in cartography of that time. Some inaccuracies
are unnecessary, such as placing larger islands into the
Atlantic or representing Scandinavia as an island. He

measured topographic information about object position,
altitude and stretch by himself or took over from Spanish
travellers or navigators. Ptolemy’s influence in the works
is indubitable, his works translated to Arabic in the 9th
century.

During that time in the west, primarily monks in mon-
asteries dealt with cartography. This resulted in works of
high artistic value, in order to reinforce and strengthen
the Christian world image. The so-called T-O maps (Fig.
6) date from that period. On these maps, the Mediterra-
nean Sea and the rivers Don and Nile are represented in
the form of letter T, which divided the world known at the
time in three continents. As the largest one, Asia lies to
the north, Europe and Africa west and east from T. The
O shape symbolizes the border of known space of the
Earth enclosed by the ocean. The Christian Europe iden-
tifies itself with such a world image during the next few
centuries. Theologically, God Father, Son and the Holy
Spirit represent three continents, and in the centre is the
city of Jerusalem. Geographically and cartographically,
works produced during this period do not possess great
value.

2.4 Centuries of Great Discoveries and the
Development of Cartography

The survival of Christian image of the world became
doubtful under the influence of newly discovered lands
and new natural-scientific understandings in the 15th and
16th century. Sailors believed the Earth had the shape
of a ball.

2.4.1 Martin Behaim

After king Alfonso X of Castile (1221-1284) wrote
about how and using which materials to produce a globe,
many scientists tried to model the known world in that
form. They left the unexplored areas empty. Sailors of-

Ww_ = otwium ber opcum figm Rase ﬂ
4

= ,

|

il Sngnie

/
d;

R e A ) e S
Swyrdy wiywo

B vunfione owbis tre plenqy i parms taay afficam
e

T wnmam O

amnrim oo (3 affitam 1

T [T

Fig 6. World map from Sallust’s manuscript from the
14th century (Leithduser 1958)

Slika 6. Karta svijeta iz Sallustova rukopisa iz 14. st.
(Leithduser 1958)
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novost u tadanjoj kartografiji. Neizbjezne su netognosti
poput, primjerice, smjestanja vecih otoka u Atlantik ili
prikazivanje Skandinavije kao otoka. Topografske
informacije o poloZaju, visini i protezanju objekata mjerio
je sam ili preuzeo od Spanjolskih putnika i pomoraca. U
djelima je nesumnjiv Ptolemejev utjecaj, Cija su djela u 9.
st. prevedena na arapski.

U to su se doba na Zapadu kartografijom bavili ponaj-
prije redovnici u samostanima, to je rezultiralo djelima viso-
ke umjetni¢ke vrijednosti, sa svrhom podupiranja i jatanja
kr8canske slike svijeta. |z tog razdoblja datiraju tzv. T-O
karte (slika 6). Na njima su Sredozemno more i rijeke Don
i Nil prikazani u obliku slova T, koje do tada poznati svijet
dijeli na tri kontinenta. Azija kao najveci leZi sjeverno,
Europa i Afrika zapadno i istoéno od T. Oblik O simbolizira
granicu poznatog prostora Zemlje opasanog oceanom. S
takvom slikom svijeta identificira se kr8¢anska Europa
sliedecih nekoliko stoljeca. TeoloSki gledano, Bog Otac,
Sin i Duh Sveti predstavljaju tri kontinenta u sredini kojih
lezi grad Jeruzalem. U geografskom i kartografskom smi-
slu, djela nastala u to doba nemaju veliku vaznost.

2.4. Stoljeca velikih otkrica i razvoj kartografije

U 15.116. stoljecu, pod utjecajem novootkrivenih zema-
lja i novih prirodoznanstvenih spoznaja, opstanak kré¢anski
utemeljene slike svijeta sve vide dolazi u pitanje. Pomorci
vjeruju u oblik Zemlje kao kugle.

2.4.1. Martin Behaim

Nakon $to je kralj Alfons X. od Kastilje (1221-1284)
napisao djelo o tome kako se i iz kojeg materijala dade
izraditi globus, mnogi znanstvenici pokusavaju modelirati
poznati svijet u tom obliku. NeistraZena podrucja ostavljaju
praznima. U nedostatku dobrih pomorskih karata pomorci
se Cesto za orijentaciju koriste globusima (Leithduser
1958). Papa Siksto IV. godine 1475. zaduzuje Martina
Behaima, onodobnoga poznatoga kartografa i astronoma,
daizradi model Zemlje u obliku globusa. Treba napomenuti
da je taj Papin nalog dan pedeset godina prije nego sto je
pomorac Ferdinand Magellan svojim pomorskim putem
obisao svijeti doSao do saznanja da Zemlja nije plo¢a nego
kugla. Na takozvanoj Behaimovoj jabuci, tj. globusu Zemlje
prikazao je autor tada poznati, tj. nastanjeni svijet —
Euroaziju, koja se proteZe 234 stupnja geografske duZine
od zapada na istok. U stvarnosti protezanje kontinenata
iznosi samo 131 stupanj. Ta je pogreska poslije zavarala
Kolumba, koji je do svoje smrti bio uvjeren da je otkrio
pomorski put do istoéne Azije.

No vratimo se ponovno Martinu Behaimu. Autor, i sam
pomorac, prikupio je informacije oplovivéi treéinu tada
poznatog svijeta. Sav ostali sadrzaj koji mu je bio potreban
za prikaz Zemlje s pomocu globusa (slika 7) nasao je u
knjigama razliCitih geografa, aleksandrijskog znanstvenika
Ptolemeja i venecijanskog svjetskog putnika i knjiZzevnika
Marka Pola (1254-1324). Za prikaz nepoznatih podrucja
Behaim ne koristi prazne povrsine, te ne piSe “neistrazeno
podrucje”, kao $to su to Cinili drugi graditelji globusa, veé
te dijelove ispunjavaju grbovi i likovi iz razli€itih bajki, prica

i legendi. Unato€ nesavrSenosti i pogreS8kama, Behaimova
jabuka smatra se najstarijim sa¢uvanim geografskim
modelom Zemlje kao kugle®. Opseg globusa na ekvatoru
iznosi 159,5 cm, slijedom toga promjer je 50,7 cm, a mjerilo
prikaza 1:25,2 mil. Oba su pola povezana metalnom
Sipkom, Sto je znak da se ve¢ u to doba slutilo kako se
Zemlja okrece oko svoje osi. Behaimov je globus jedinstven
i neusporedivo vrijedan povijesno-kulturni dokument, naj-
stariji dokument koji prikazuje Zemlju kao kuglu, ujedno i
posljednji prije otkri¢a Amerike.

2.4.2. Portulani

Kasno 14. te 15. i 16. stoljee doba je velikih otkrica.
Pomorci, mjernici i znanstvenici (astronomi, geografi,
kartografi, humanisti) plove i istrazuju nepoznate krajeve
izlaZzuéi sebe i svoje posade nevjerojatnim naporima u
Zelji da istraZze novootkrivene dijelove svijeta, donesu
egzoticne predmete i za male novce ispune ,bijele”
povrsine na postoje¢im portulanima. One su se koristile
uz pomo¢ kompasa (koji je ve¢ u 12. st. bio poznat) i
pisanih uputa za navigaciju. Na ov¢joj ili kozjoj koZi bila
je prvo ucrtana mreZa smjerova. Rtovi i uvale, posebno
vazni objekti pri plovidbi, neproporcionalno su veliki prema
ostaloj obalnoj liniji. Nazivi su smjeSteni na kopnu okomito
na obalnu liniju u smjeru kazaljke na satu. Geometrija je
dobivena izmjerom duZina i pravaca dobivenih iz astro-
nomskih opaZanja. Kartu su krasili grbovi, ruze vjetrova
i stilizirane slike za poznate gradove (slika 8 i 9).

3 Behaimov globus nalazi se u Germanisches Museum, Nirenberg.

Fig 7. Behaim’s Apple, globe from 1492
(Muris et al. 1961)

Slika 7. Behaimova jabuka, globus iz 1492. godine
(Muris i dr. 1961)
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Fig 8. Portolan chart by Vesconto Maggiolo from 1512
(Leithduser 1958)
Slika 8. Portulan Vesconta Maggiola iz 1512.
(Leithduser 1958)

ten used globes for orientation in absence of good mar-
itime charts (Leithauser 1958). In 1475, Pope Sixto IV
entrusted Martin Behaim, a renowned cartographer and
astronomer, to produce a globe-shaped model of the
Earth. It has to be said that this errand was given fifty
years after the navigator Ferdinand Magellan travelled
around the world at sea and found out the Earth was a
ball rather than a plate. The so-called Behaim’s Apple,
i.e. a globe of the Earth, features the then-known, i.e.
inhabited world — Eurasia, which stretches 234 degrees
of longitude from west to east. The real value is only 131
degrees. This error would later deceive Columbus, who
died believing he discovered a nautical way to eastern
Asia.

But let's get back to Martin Behaim. The author, a
sailor himself, gathered his information by sailing a third
of the world known at the time. He acquired all other
content he needed for representing the Earth by means
of a globe by inspecting books of various geographers,
Alexandrian scientist Ptolemy and Venetian world trav-
eller and writer Marko Polo (1254-1324). To represent
unknown areas, Behaim didn’t use empty surfaces or
write “unexplored area” like other globe manufacturers,
but filled those areas with emblems and characters from
fairy tales, stories and legends. Despite imperfections
and errors, Behaim’s Apple is considered the oldest pre-
served geographic model of the Earth as a globe®. Cir-

3 Behaim’s Globe of the Earth is kept at Germanisches Museum,
Nirenberg.

cumference of the globe at the equator is 159.5 cm, di-
ameter 50.7 cm, and scale 1:25.2 mil. The poles are con-
nected with a metal bar that is a sign that people of the
time thought the Earth rotated around its axis. Behaim’s
Globe is unique and surpassingly valuable historical-cul-
tural document, the oldest document representing the
Earth as a globe and at the same time the last produced
before America was discovered.

2.4.2 Portolan Charts

Late 14th century and 15th and 16th centuries are
time of great discoveries. Sailors, surveyors and scien-
tists (astronomers, geographers, cartographers, human-
ists) sail and explore the unknown areas exposing them-
selves and their crew to unbelievable strains, wishing to
explore newly discovered parts of the world, bring back
exotic objects and not earn much money by filling in
“white" areas on existing, so-called Portolan charts. They
were used alongside compasses (which was known al-
ready in 12th century) and written navigation directions.
Grid of compass directions was first drawn on a sheep
or goat skin. Capes and bays, especially important ob-
jects for navigation, are disproportionally large against
the coastline. Names are positioned on the land perpen-
dicular to the coastline, clockwise. Geometry resulted
from measuring lengths and directions obtained from
astronomic observations. The map was decorated with
emblems, compass roses and stylised paintings for
known cities (Fig. 8 and 9).

Fig 9. Portolan chart by Mateo Prunes from 1559
(Clark et al. 2005)

Slika 9. Portulan Mateja Prunesa iz 1559.
(Clark i dr. 2005)
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Fig 10. Map of the world from 1489 by Henricus Martellus Germanus. Ptolemy’s influence is obvious, but there
is also Diaz’s discovery of the Cape of Good Hope (Leithduser 1958)
Slika 10. Martelusova (Henricus Martellus Germanus) karta svijeta iz 1489. godine. Vidljiv je utjecaj Ptolemeja,
ali je uneseno Diazovo otkrice Rta dobre nade (Leithduser 1958)

2.4.3. Kristof Kolumbo

Spanjolcii Portugalci, koji su tada dijelili i dalje osvajali
svijet, bili su neobi¢no zainteresirani za putopise, zapise,
premjer i posebno za karte. Kristof Kolumbo (1451-1506),
znameniti pomorac koji je otkrio Ameriku, i njegov brat
Bartolome] Kolumbo (1460-1514), takoder pomorac i
kartograf, koristili su za svoje karte vlastita mjerenja ali i
saznanja, putopise, reportaze i fantaziju drugih pomoraca,
primjerice Marka Pola (1254-1324), o neCuvenim i do tada
nevidenim dragocjenostima Azije i Kine (srebru, zlatu,
dragom kamenju, hramovima, palatama, ...) te Bartholo-
meua Diaza (1450-1500), portugalskog pomorca koji je
1487/88. prvi oplovio jug africkoga kontinenta — Rt dobre
nade. Tim otkricem otvorio je vrata novom sadrzaju u
kartografiji, odnosno kartama, pobiv$i Ptolemejevu teoriju
i autoritet (slika 10).

U kolovozu 1492. isplovljava Kolumbo sa svojom
Spanjolskom flotom u pravcu zapada na Atlantik traZeci
pomorski put prema ¢arobno opisanoj Indiji. Ve¢ iste godine
otkriva na dalekom zapadu kopno — Bahame.

Iskrcav$i se na kopno, mislio je da je to samo jedan
otok pred indijskom obalom. Tako je Kolumbo kao prvi
$panjolac kro€io na americko tlo.

Godine 1498. jedri po treéi put na zapad. Oplovljuje
Karipsko oto€je i slijedi isto¢nu obalu juzne Amerike. Na
slici 11 prikazana je skica Atlantika i srednjoameri¢ka
odnosno juZznoameri¢ka obala, koja najvjerojatnije potje¢e
od njegova brata Bartolomeja. Opijen videnim i doZivljenim,

duboko religiozni Kolumbo misli da je otkrio raj. Tako Zeli
pobiti tezu 0 Zemlji kao kugli, uvjeren da je oblika kruske
il oblika Zenskih grudi.

2.4.4. Quarta orbis pars

Vasco da Gama (1469-1524), portugalski pomorac i
kapetan, oplovivsi Rt dobre nade, otkriva 1497/98.
pomorski put do Indije. Time je ispunio nalog portugalsko-
ga kralja Manuela I. te otkrio i istraZio posljednji dio rute k
mirodijama Indije. Time je zapocelo kolonijalno carstvo
Portugala u Aziji i njegova pomorska nadmoc¢ u zapadnom
dijelu Indijskog oceana.

Vrlo brzo nakon toga $panjolski konkvistadori osvajacki
jedre na zapad, nastavljajuéi istraZivanje koje je zapoceo
Kolumbo.

Talijanski pomorac Amerigo Vespucci (1451-1512),
vrativsi se sa zapada 1504. godine, prvi put piSe da u
Kolumbovu otkriéu nije rije€ o Indiji i Aziji, koje su veé
poznati kontinenti, nego da je rije¢ o novom kontinentu.
Godine 1507. kartograf Martin Waldseemdller prvi je put
upotrijebio ime America u svojim izdanjima karte svijeta
Universalis Cosmographia i karte koja je posluzila priizradi
globusa (slika 12), slaveci time Vespuccijevo otkrice.

Ta se slika svijeta nije dugo odrzala. Pocetak 16.
stolje¢a donio je velike proturjecnosti, koje su se odrazile

4 Spanjolski konkvistadori grubo su se odnosili prema domadem
stanovni$tvu u Srednjoj i dijelu Juzne Amerike krajem 15. i poCetkom
16. stoljeéa (0.a.)
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Fig 11. A sketch of the Atlantic and coast of America by Bartholomew Columbus from 1503 (Leithduser 1958)
Slika 11. Skica Atlantika i obale Amerike Bartolomeja Kolumba iz 1503. godine (Leithduser 1958)

2.4.3 Christopher Columbus

The Spanish and the Portuguese, who shared and
continued to conquer the world at the time were very
interested in itineraries, records, surveys and especially
for maps. Christopher Columbus (1451-1506), eminent
sailor who discovered America, and his brother Bar-
tholomew Columbus (1460-1514), also a sailor and car-
tographer, employed their own measurements for their
maps, but also discoveries, itineraries, reports and fan-
tasies of other sailors, for example Marko Polo (1254—
1324) about unheard of and unseen valuables of Asia
and China (silver, gold, precious stones, temples, pal-
aces, ...) and Bartolomeo Diaz (1450-1500), a Portu-
guese sailor who was the first to sail the south of the
African continent — The Cape of Good Hope, in 1487/
88. This discovery enabled new content in geography,
that is maps, refuting the theory and authority of Ptole-
my (Fig. 10).

In August 1492, Columbus set sail with his Spanish
fleet west to the Atlantic, seeking a nautical way to mag-
ically described India. In the same year, he discovered a
land in the far west — the Bahamas.

Debarking, he thought that it was just an island in
front of the Indian coast. Thus Columbus was the first
Spaniard to step on American soil.

He set sail west for the third time in 1498. He sailed
around the Caribbean Islands and followed the eastern
coast of South America. Fig. 11 shows a sketch of the
Atlantic and the middle, that is south-American coast,
which was most probably produced by his brother Bar-
tholomew. Seduced by what he saw and experienced,
the religious Columbus thought he discovered heaven.
That way he wanted to refute the thesis that it was shaped
like a ball, convinced it was shaped like a pear or a wom-
an’s breasts.
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Fig 12. Globe-map of the world by Martin Waldseemdiller from 1507 with America drawn (Leithduser 1958)
Slika 12. Globus-karta svijeta Waldseemdillera iz 1507. godine s ucrtanom Amerikom (Leithduser 1958)
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i na kartama. Vespuccijeva
slika svijeta potpada opet pod
Ptolemejev utjecaj. Tako Ame-
rika nije vise novi kontinent

nego Terra Nova — novootkri-
veni dio Azije (slika 13). Slika

svijeta promijenit ¢e se tek
nakon otkri¢a Pacifika.

Tome su pridonijela otkri¢a
portugalskog pomorca Ferdi-
nanda Magellana (1480-
1521), koji je jedrio pod $pa-
njolskom krunom (poslije cara
Karla V.). Rivalstvo izmedu
Spanjolske i Portugala za viast
nad otocima Indijskog oceana,

posebno nad arhipelagom
mirodija Indonezijom, prido-
nijelo je brzem razvoju geo-
grafskih spoznaja i izradi boljih
kartografskih prikaza tog pro-
stora. Godine 1519-21. ploveéi
na zapad, s relativno malom
flotom oplovljuje JuZznu Ameri-
ku (slika 14), stize u nepregle-
dni morski pojas Pacifika i
nalazi trazeno oto¢je. Preostali ¢lanovi njegove izmucene
posade plove 1522. dalje na zapad preko Indijskog
oceana, oplovljuju Rt dobre nade i, potpuno iscrpljeni,
na kraju snaga stizu u Sevillu dokazavsi prije svega da
,tamo iza horizonta“ postoji jo§ jedan novi ocean, Koji
nijedan kartograf nije do tada unio u karte, te da je Zemlja
okrugla. Ujedno je dokazao da Terra Nova, Terra

Fig 13. Map of the World by Hieronymus Marini from 1512. India Nova and
Brasil represent the already discovered America (Leithduser 1958)

Slika 13. Marinijjeva Karta svijeta (Hieronymus Marini) iz 1512. India Nova i
Brasil zastupaju vec¢ otkrivenu Ameriku (Leithduser 1958)

Incognita ili Brasil nije dio Azije, vec uistinu novi kontinent
Amerika. Time je otkrice Kolumba (1492.) dobilo svoje
pravo znacenje.

Ve¢ sljedeée godine, 1523., Johannes Schéner,
profesor matematike na Sveucilistu u Nurnbergu, gravira
u bakru kartu za globus svijeta (slika 15) na kojoj je ucrtao
Magellanovu rutu. Njegova Karta svijeta (Leithduser

1958) prekretnica je u povijesti

kartografije. Na karti je prikazan

cjeli tadanji svijet, s time da je na
lijevoj i na desnoj strani karte
ucrtan isto¢ni indijski arhipelag.
Amerika s ucrtanom neprekinu-
tom obalnom linijom poprima oblik
kontinenta, a veli¢ina Pacifika po-
staje uocljiva.

| tako se u vrlo kratkom vre-
menu, samo u nekoliko godina,
veli¢ina svijeta podvostrugila,

i 4 Lee /o
for el =] “8anta Cruz
g - rofie
=} =\ Bucht
Ty ——=pRio Gallegos
’]; e Hans
ARt ) A )‘ Magellanstrafie
euerland
o = staa

» &
-
. Kap Hoom

Fig 14. ,Yesterday and Today", left: Map of Magellan’s Strait from 1652 (Berhorst et al. 2006), right: section of a
map Topography and Population (H6lzel 2002)

Slika 14. ,Juer i danas®; lijevo: Karta Magellanova prolaza iz 1652. (Berhorst i dr. 2006), desno: isjeCak iz karte
Topografija i stanovnistvo (Hélzel 2002)
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Fig 15. Globe-map of the world by Johannes Schéner from 1523 with drawn route and parts of the world newly
discovered by Ferdinand Magellan (Leithduser 1956)
Slika 15. Globus-karta svijeta Johannesa Schénera iz 1523. s ucrtanom rutom i novootkrivenim dijelovima
svijeta Ferdinanda Magellana (Leithduser 1958)

2.4.4 Quarta orbis pars

Vasco da Gama (1469-1524), a Portuguese sailor
and captain, discovered a nautical way to India in 1497/
1498 by sailing around the Cape of Good Hope. Thus he
completed the errand given to him by Portuguese king
Manuela the First and discovered and explored the last
part of the route to India’s spices. Thus started the colo-
nial empire of Portugal in Asia and its nautical suprema-
cy in the western part of the Indian Ocean.

Fig 16. Gerhard Mercator, an ingenious cartographer
of all times (Muris et al. 1961)

Slika 16. Gerhard Mercator, genijalni kartograf svih
vremena (Muris i dr. 1961)

Soon afterwards, Spanish conquistadors* sailed to
the west in order to conquest explored areas, which were
first explored by Columbus.

When ltalian sailor Amerigo Vespucci (1451-1512)
returned from the west in 1504, he wrote for the first time
that Columbo’s discovery wasn'’t related to India and Asia,
already known continents, but a new continent he named
America. In 1507, cartographer Martin Waldseemdller
was the first to use the name America in his editions of
the world map Universalis Cosmographia and the map
used for production of the globe (Fig. 12), thereby cele-
brating Vespucci's discovery.

That image of the world did not stick around for a
long time. The beginning of the 16th century brought great
contradictions that also affected maps. Vespucci’'s im-
age of the world was again overshadowed by Ptolemy’s
influence. Thus America was not a new continent any-
more but Terra Nova — a newly discovered part of Asia
(Fig. 13). The image of the world was changed when the
Pacific was discovered.

This was contributed to by discoveries of Portuguese
sailor Ferdinand Magellan (1480-1521) who sailed un-
der the Spanish crown (later emperor Carl V). Rivalry
between Spain and Portugal for power over island of the
Indian Ocean, especially the spice archipelago in Indo-
nesia, contributed to rapid development of geographical
understandings and production of better map represen-
tations of that area. Sailing to the west with a relatively
small fleet in 1519-1521, he sailed around the South
America (Fig. 14), arrived in the vas sea belt of the Pa-
cific and reached the islands he sought. In 1522, remain-
ing members of his battered crew sail further to the west

4 Spanish conquerors of Middle and part of South America, who treated
the native inhabitants roughly at the end of 15th and at the beginning
of the 16th century (author's comment).
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Fig 17. Map of the World by Gerhard Mercator from 1569 produced in normal aspect cylindrical conformal
projection — Mercator’s projection (Leithduser 1958)

Slika 17. Karta svijeta Gerharda Mercatora iz 1569. godine izradena u uspravnoj cilindriénoj konformnoj
projekciji — Mercatorovoj projekciji (Leithduser 1958)

izgubila svoje stare granice. Potreba za ispravnim i
detaljnim premjerom raste iz dana u dan. Kartografija se
oslobodila Ptolemejeva uzora, €iji su teorija i kartografski
prikazi svijeta stolje¢ima zavodili kartografe. Kapetani na
svojim plovidbama traZe potpunije i to¢ne karte, mjernici
nove i efikasnije mjerne instrumente. U to doba pojavljuje
se mladi znanstvenik, humanist, astronom i kartograf Ze-
ljan novog znanja i pun novih ideja, koje su revolucionirale
kartografiju kao znanost.

2.4.5. Gerhard Mercator — genifalni kartograf

Gerhard Mercator, zapravo Gerhard Kremer (slika 16)
roden je 5. oZujka 1512. u malom gradi¢u Rupelmonde
u Belgiji. Ve¢ s 18 godina upisuje se na poznato veliko
Sveuciliste u Léwenu, gdje dobiva izvanrednu naobrazbu
u matematici od profesora Reinera Gemme, poznatog
pod imenom Gemma-Frisius (1508-1555). S 20 godina
postize akademski status magistra filozofije. Ubrzo
mijenja zvanje Zeleci raditi na izradi karata, konstrukciji
globusa i astronomskih instrumenata za izmjeru Zemlje.
Na pocetku je crpio znanje od svojega ucitelja Gemma-
Frisiusa, koji je i sam bio graditelj globusa Zemlje i imao
veliko iskustvo u konstrukciji geometrije karata. Godine
1544. u djelu Kosmografija prvi je opisao metodu
triangulacije koriste¢i ju u izmjeri i geografskom
odredivanju stajalista (Leithduser 1958).

Kartometrijsko prikupljanje podataka s Mercatorove
Mappae mundi (Karta svijeta) ukazuje na izuzetnu to¢nost
kojom je autor izveo mjerenja, raéunanje i kartiranje
geografske mreze s obzirom na postoje¢a matematicka
saznanja i raunske mogucnosti 16. stolje¢a (Mes-

senburg 2004). Prikaz obalne linije, tj. granica kontinenata
Mercatorove Karte svijeta upucuje na nehomogene izvore
za koje se autor pri kartiranju odlu¢io. Naime, vjerujuéi i
oslanjajuci se na znanstveni autoritet svojega prethodnika
Klaudija Ptolemeja iz Aleksandrije (87-150), koristio se

Fig 18. Mercator’s projection — normal aspect
cylindrical conformal projection of the world
(Kiihn 2007)

Slika 18. Mercatorova projekcija — uspravna
cilindri¢na konformna projekcija svijeta (Kihn 2007)
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across the Indian Ocean, sail around the Cape of Good
Hope and, completely exhausted, arrive in Seville with-
out any strength left, proving that ,beyond the horizon*
there is another new ocean not one cartographer had
included in a map, and that the Earth was round. He also
proved that Terra Nova, Terra Incognita or Brasil wasn't
a part of Asia, but indeed a new continent, America. This
gave true meaning to Columbus’s discovery (1492).

The next year, 1523, Johannes Schéner, a mathe-
matics professor at the university of Nuremberg engraved
into copper for the world globe a map (Fig. 15) in which
he drew Magellan’s route. His Map of the World repre-
sents the turning point in the history of cartography
(Leithauser 1958). The map features the whole known
at the point, and the eastern Indian archipelago drawn
on left and right sides of the map. A full line gave Ameri-
ca the shape of a continent, and the size of the Pacific
became evident.

Thus in a brief period, in only a few years, the world
doubled in size and lost its old borders. The need for
correct and detailed survey grew by day. Cartography
was disentangled from the model of Ptolemy, whose the-
ory and cartographic representations of the world de-
ceived cartographers for centuries. Captains request
more complete and accurate maps for their journeys, sur-
veyors request new and more efficient measuring instru-
ments. During this period, a young scientist, humanist,
astronomer and cartographer appeared, desiring knowl-
edge and full of new ideas that revolutionized cartogra-
phy as science.

2.4.5 Gerhard Mercator — ingenious cartographer

Gerhard Mercator, actually Gerhard Kremer (Fig. 16)
was born on March 5, 1512 in the small town Rupel-
monde in Belgium. At just 18, he enrolled the famous
and large University of Léwen, where he gained extraor-
dinary education in mathematics from professor Reiner
Gemma, known as Gemma Frisius (1508-1555). At 20,
he became a master of philosophy. He quickly changed
his profession, wanting to work on map production, globe
construction and astronomic instruments for surveying
the Earth. At the beginning, he was tutored by Gemma
Frisius, who was a globe constructor himself and had
great experience in constructing map geometry. In Cos-
mography in 1544, he was the first to describe the trian-
gulation method in surveying and geographic position
determination (Leithauser 1958).

Cartometric data gathering from Mercator’'s Mappae
mundi (Map of the World) points to extraordinary accu-
racy whereby the author carried out surveys, computing
and mapping of geographical network with regard to ex-

isting mathematical notions and computing possibilities
of the 16th century (Messenburg 2004). Coastline repre-
sentation, i.e. continent boundaries of Mercator’s Map of
the World imply heterogeneous sources the author de-
cided on in mapping. Trusting and leaning on scientific
authority of his predecessor Claudius Ptolemy from Al-
exandria (87-150), he employed the coastline represen-
tation from his maps instead of taking relatively precise
geometry from portolan maps, which had been used to-
gether with compasses since 12th century. Despite this
fact, Mercator’s maritime maps and the Map of the World,
which the author published named as as usum navigan-
tium, and his main and greatest work — Atlas, (Lechthal-
eretal. 2006), which was published after author’s death,
contain numerous analogous information of the time they
were produced in. His works are historical documents
about technical skills of that time, which were used to
produce cartographic originals, as well as to copy them.

He worked on his atlas without pause from 1568 to
his death. Unfortunately, the atlas was not completed, at
123 books.

3 Concluding Thoughts

The historical development of cartography from the
old age to the 16th century — to the time that was marked
in cartography by Gerhard Mercator with his cartograph-
ic works, was long and hard, accompanied by specula-
tions, delusions and ingenious inventions.

With his suggestion of conformal cylindrical projec-
tion, he left as heritage a work on which all navigation
(maritime and aerial) maps are based on. And that is not
all! State coordinate systems of numerous European and
non-European countries are based on the GauR-Kruger
projection. Political and economical union of countries
into the European Union, besides order regulations, oblig-
es its members to apply a single coordinate system for
topographic representation, regardless of their territorial
borders. Universal Transversal Mercator Projection
(UTM) was suggested and introduced for this purpose.
Both mentioned projections are modified versions of Mer-
cator’s projection, which he used.

Undoubtedly, Gerhard Mercator was, alongside Mari-
nus of Tyre and Claudius Ptolemy one of the greatest
cartographers of all times.

Dedication

On the occasion of anniversary, to my cartography
teacher Prof. Dr. Nedjeljko Fran€ula. The Author
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Od zvijezda do karte

prikazom obalne linije s njegovih karata umjesto da je
preuzeo relativno preciznu geometriju s portulana koji su
se od 12. stoljeca upotrebljavali zajedno s kompasom.
Usprkos toj €injenici, Mercatorove pomorske karte i Karta
svijeta (slika 17), koje je on pri izdavanju nazvao as usum
navigantium, te njegovo glavno i najvece djelo — Atlas
(Lechthaler i dr. 2006), koji je izdan nakon autorove smrti,
sadrze mnogobrojne analogne informacije vremena u
kojem su nastale. Njegova su djela povijesni dokumenti o
tadanjem tehni¢kom umijecu, koje je koriSteno pri izradi
kartografskih originala, jednako kao i pri njihovu umno-
Zavanju.

Od 1568. godine sve do svoje smrti (2. prosinca 1594.
u 82. godini starosti) radio je bez predaha na svom atlasu,
koji je, nazalost, sa 123 knjige ostao torzo.

3. Zavrsne misli

Povijesni razvoj kartografije od staroga vijeka do 16.
stoljeéa— do vremena koje je posebice u kartografiji zacrtao
Gerhard Mercator svojim kartografskim djelima, bio je dug
i teZak, pracen Spekulacijama, zabludama i genijalnim
izumima.
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