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Introduction

Cartography is a word coming from joining the Grd€kart s, meaning map or
chart, and Graphein, meaning write. Cartographkiesscience in charge of studding
and depicting maps and charts. Along the pagesisfwork we will see how the
Cartography evolved from the pictograms on the saeas of thousands of years
ago to the sophisticated electronic charts we fioadays aboard the merchant

marine ships.

As we can read on the bobdkapas Antiguos del Mundo by Federico Romero and
Rosa Benavides There is no evidence of a civilization that did represent
graphically the territory surrounding them; the map., are older than the writing”.
To see how the maps and charts evolved along thes ywe will focus on the
European and Mediterranean history. We will stathwhe oldest maps, no better
than a schemes of little towns, later proceed il great improvements of the
Greeks and Romans, after that we will stop to BeeMedieval Age and the golden
age of the navigation, the Age of Discovery, andwilefinish with the Modern era
and the new advancements of the technology.

To see all the contents of the Cartography histeeywill inevitably related with
other science like Geology, the study of the Eaxtiich was the outstanding science
during the Greco — Roman era or the Cosmology,waatthe name that received the
Cartography during a period of the Age of DiscoeeriWe will also see the
discoveries and important facts that helped to awprthe cartography on each stage

of history.
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Part 1. The beginning of Cartography
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Chapter 1: Prehistoric Cartography

It is believed that the first maps were pictogramscaves back on the Palaeolithic
era. We can find examples of what is believed thilo&ing maps. One of the oldest
is the Rajum Hani stone (Figure 1.1). On it we sar a picture of a hunting area
with a large walled funnel and an enclosed spabesd@ men attract the gazelles to

the walled funnel, lead them to the enclosed spadekill the gazelles there.

Figure 1.1 The Rajum Hani’ Stone "The Cairn of Hani

-

Annual of the Department of Antiquities of Jordar{1953): 8-56, fig. 5, no. 73.

The first form of cartography was just picture mgfig.1.2). There is a huge
controversy on rather they should be considereditsemaps or just pictograms.

Watching these pictograms we can think of them asap of a town or a group of

pictures representing a town.

Figure 1.2 Village scene from the late Bronze AgelREngravings in the Middle Yenisei Basin
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(Moscow: Nauka, 1976), fig. VI.
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Catal HOyuk is a Neolithic town established in Teykabout 7.500 BC. It is the
largest and best preserved Neolithic town discalene to date. It is also a very

important landmark on the history of the Cartogsgdiecause it is believed to be

Figure 1.3 Neolithic mural representing the Catéyik map

http://www.sci-news.com/archaeology/science-catalikemap-mural-volcanic-eruption-01681.html

found the world oldest map (fig. 1.3). On this pret we can see a plan of the town,
the layout of the houses of this Neolithic townddwo mountain peaks which are
provably of Mount Hasan, found on the vicinity. @tlsources, a team of scientists
led by Dr. Axel Schmitt from the University of Cllinia Los Angeles, wrote in
the PLoS ONE paper, that they may be other optiikesthat of the two mountain

peaks representing a leopard skin and the posgibflianother town represented on
the plan of the houses.
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Figure 1.4 Bedolina Map

Luca Giarelli / CC-BY-SA 3.0

Another example of prehistoric cartography is tlegl@ina Map, found in the valley
of Valcaménica one of the largest in the Alps, dated about 2000-1500 B.C. On it
we see a group of about 6 buildings and 30 fiefdsording to Craig Alexander,
from University of Cambridge, “one of the most fasting things about this piece
of rock-art is that so many of the elements ardieidy linked by lines that, in the
eyes of many viewers, suggest pathways. The exfetiitese linkages suggested to
me that investigation using the tools of networlalgsis — itself an application of
graph theory — might yield insight into the relatimportance of different landscape
elements in the minds of the image’s creator(s)’h8re, as Mr. Alexander mention,
we have the first map. | rather say it is a claggproach to what maps are likely to
be nowadays and with any doubt another step omuh®an ability for cartography
their surroundings.
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Chapter 2: Greco-Roman Geographers

I

During this period we start to see maps as we ktlmn nowadays. This period is
also the beginning of the documented history, aadyrmore things are preserved.
For that reason in this chapter we will focus oe thost significant maps and

cartographers.
We will divide this period in four parts:

Classical era
Hellenistic era
Greco-Roman era (era when the two civilizationssig

Ptolemy

$ #

The classical era comprise the period betweenttreaf the Greece civilization {8
century) to the first half of the™century B.C. It is characterized for being more

speculative rather than practical.

%

The first reference to cartography that we findtba Classical era is the Homer’s
lliad, believed to be written in thé"&entury B.C. On it we see a description of the
whole universe as Homer understood it. For sormeag considered as the father of
geographical science but Homers’ map is more of/thotogical kind of description,
because it actually do not describe any of the knparts of the earth, just the
distribution of the universe stating that the eastta, sun, moon and stars where the

in the middle of it, surrounded by what he callled shield of Achilles.
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1 ( % ) # " * n
Anaximander (610-546 B.C.) drew the first map o thhole known world (Figure
2.1) though anyone knows exactly how he did itwées the disciple of Thales (624-

Figure 2.1 Representation of Anaximander’'s Maghefworld

http://en.wikipedia.org/wiki/File:Anaximander_worlthap-en.svg

547 B.C.) a well-known Astronomer, but not partanly famous on the Cartography.
We know about his work on Cartography for more ne@uthors which books did
survive over the years. He also was one of the fosimply that the earth was
actually a curve, rather than a flat surface. Térthebeing curve was something that

sailors, astronomers and people with a knowledgtherfield started to believe, but
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Anaximander drew his world map on a metallic swefditat have some curve, not
being completely a sphere.

Hecataeus of Miletus (550 — 476 B.C.) was awarthefAnaximander's map, and
travelled around the known world to finally improeDocumenting his voyages we
have theCircuit of The Eartha collection of two books. The first one was about
Europe and the second one about Asia and LibyacgdfrOn them Hecataeus based

the improvements he made on Anaximander’'s map (€igL2)

Figure 2.2 Representation of Hecataeus’s Map ofvibrid

http://en.wikipedia.org/wiki/File:Hecataeus_worldapaen.svg
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Pythagoras (570 — 495 B.C.) was a well-known ma#temn and philosopher.
Though he was not directly related with the carpdry, and none of his writings
had survived the ages to prove it, we know fromté&hings that he suggested for
the first time that the Earth is a sphere. German@c said in this article The
Foundations of Theoretical Cartography in Archaid &lassical Greece “The first
description of a spherical earth has been attritbatemetimes to Pythagoras himself
(fl. 5308.cyand sometimes to Parmenides, a native of Elead)Vdiarmenides who
was a follower of the Pythagoreans religion. Thagdal this theory on the geometric
perfection of a circle, and they also believed tilathe stars and planets had to be
spheres. They also somehow knew that the Earth ttavave a hot zone in the

middle, two template zones, and to cold zones erpties.

- n * # n . $ #

During the Classical era we find evidences that rttews begun to be something
widely used among the society. We find stories almmmmon citizens speaking
about maps with philosophers (the intellectual géad of the time), like the one
between a student and a farmer called Strepsiadel(-travelled farmer) talking

over a cadastral map or a map of the world.

More known philosophers like Plato or Socrates halge some references as how
the Earth may be, like the ones suggesting thehie to be spherical, in the center of
the known universe and surrounded by first the maad the sun, secondly by the
known planets which were Venus, Mars, Mercury, thugand Saturn and finally by

the stars.
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If the Classic era was characterized by the spBonlathe Hellenistic era is
characterized by the acquisition of empirical knedge. As the Greek empire grows
and more people decide to travel around the wahd, knowledge of the known
world also increases. During this period was alsmated the biggest library the
world had ever seen in Alexandria. That library Iwtdompile a lot of the
contemporaneous work on the Cartography field afldb& used later by many

cartographers and geographers.

' ( . + *
Alexander the Great (356 — 323 B.C.) was one of risponsible of the great
conquests of the Greek empire (mostly in westera Asd north of Africa where he

will have a city named Alexandria). During that &ran the Greek empire the world
west of Greece till the Atlantic sea was well knowat they only had some papers
from Xenophon describing Minor Asia and some ofsizte of Cnidus work on

Persia and India. So he decided to command an #xednd ordered many others,

mostly in Asia.

With Alexander the Great we found a general of ipaldr importance, Ptolemy
Soter (367 — 283 B.C.) that will later be king olieRandria and start a dynasty of

great kings known for embracing and promoting smen

Another explorer that helped expanding that emairlkcmowledge was Pytheas of
Masalia (¥ century B.C.). He was known as a navigator antbaster, and he

explored further the Atlantic cost of Europe. Nafidis work survived the ages, but
we know of him through other authors. He starte@adiz and travelled by ship the

entire coast stopping in Great Britain and the iB&kea.
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During this period we also have Dicaearchus (3285-B.C.), a student of Aristotle.
He tried to improve some of the existing maps (Feg2.3) and he also drew a new
map of the world, but he is known for the fact that started to put latitude and
longitude to some cities, in Rhodes to be more iBpedhere’s a controversy on
rather they shall be considered geographical coatds or just reference lines, but
what is sure is that we have to look back on thieHistic era to find the antecedents

of the modern coordinates.

Figure 2.3 Representation of Dicaerachus map widreace line

http://s155239215.onlinehome.us/turkic/btn_Geogydaps/MapsAntiqueWorldEn.ht
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We already know that the Greeks knew that the Eadl somehow curve or a
sphere, but Eratosthenes (276 — 194 B.C.) wadgrdtdd measure the circumference
of the Earth quite precisely. Eratosthenes wasogrgeher, for some even called the
father of geography. He was called to Alexandribedhe tutor of the king’s son and
to take over the direction of the library (the l@ggof the world). With access to all
the data on the library he determined an exactwdan the city of Syene (a city on
the same latitude than Alexandria) was in zenitthwihe sun. Knowing that and
other data like the distance between Alexandria®yehe he measured the length of
a shadow in Alexandria and obtain that the angletiiat distance between two
points of the Earth was 1/8®f a circle. So if we do the mathematics, 50 tirtfes
distance between Alexandria and Syene which waB05dfadia we have 250.000
stadia, but Eratosthenes corrected it later for @82 stadia that equals 24.192 miles
(1 mile = 10.41667 stadia). Compared with the fegtinat we use today, 24.860
miles, it is fair to say that he was precise.

Fig. 2.4 Demostration of Eratosthenes calculations

http://www.eg.bucknell.edu/physics/astronomy/asti$fecials/eratosthenes.html
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During the Greco — Roman erd{2entury B.C. — % century) both civilizations start
to share their knowledge on the subject of CarfggyaThe Roman republic start to
grow by conquering territories, and by doing so Remans collect a lot of
information and recorded a lot of data from evergvehthey went. They started they

own schools and the centres of knowledge went tnékand Rhodes.

The Greeks continued with less practical scienlies,mathematics or philosophy,
but they were still the ones that hold more infaioraand did the best maps. There
was a will from the Romans to know more about thee®& science, and some
scientists moved to Roman cities, sometimes with phetext of some job and

sometimes just kidnaped.

We see the story of Polybius who has taken to Rantebecame a cartographer for
the Roman republic. He is accounted to be a gesédgrapher of Europe, thanks to
the conquests of the Roman republic. Crates wasobtiee other Greek scientists
that stayed in Rome after some inspections he dgmeéo on the sewage system.

With the information existing in the field of thetaal size of the Earth he states that

Figure 2.5 The Glove of Crates

http://www.clipar-technical.com/Maps/ima6.-R
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the Earth contains four parts (Figure 2.5), twdhi& north hemisphere and two in the
south hemisphere. He also said that the inhabitatbvis only part of the north-east
hemisphere. At the time there was not many infoionadf Africa below the latitude
of the Red Sea or the Arabic peninsula, so that vadgs wildly accepted and repeated

in next theories.

3 4

Strabo (64 B.C. — 24 A.D.) was a Roman citizen bora Greek family in the city of
Amaseia (Amasya, Turkey). He was son of a wealémyilfy and on that account he
became a scientist, geographer, philosopher arndriais. He is important to the
cartography history because of his encyclopedengraphica. Geographicés a
compilation of seventeen volumes containing infdraraabout the whole inhabited
world at the time.

During his life, Strabo visited Rome and Alexandrihe biggest sources of
knowledge at the time. He spends some of his éi&&lyn Rome, he moved there at
the age of twenty, and spends about thirteen yedtsig and studding. From his
books we know that he had access to a lot of thedRadata on the field (from wars
and conquers) and he based his books on the nead fmprovement of the existing
books of Cartography.

Later on Strabo moved to the other great cultuealtre of Alexandria, where the
biggest library on the world was still placed. Tkaro that, he could look over the
books and studies of some of the greatest Cartbgraand Geographers of the past
eight centuries, like Eratosthenes (on whose mapbdsed his own), Polybius,
Crates, Hipparchus and Posidonius, and we knoweshtbecause of Strabo’s quotes

and critics on his books.

Finally around year 23 A.D. (We don’t know the exgear because some sources
claim he was dead by year 21 A.D.) he deliveredfited edition of Geographica.
His first book was about definitions and history@éography, the second book was

about the mathematics of Geography and the fiftedh were an exhaustive
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definition of the known world, both by maps and d@ggtions. From the descriptions

he made we can see how they saw the world atrtiee ti

Figure 2.6 Reconstruction of Strabo’s map of thabited world from the descriptions in his books

A History of Ancient Geography among the GreeksRoichans from the Earliest Ages till the Fall of B@man
Empire,2d ed., 2 vols. vol. 2, map facing p. 238.

+ %
Ptolemy (90 — 168) is the culmination of all theeGy — Roman period of the
cartography history covering from th& 8entury B.C. Ptolemy was a Roman citizen
on Alexandria, Egypt, but it is believed that hesveh Greek ethnicity, and his books
were also wrote in Greek language. He was, liketrabhis colleagues, a polymath
and also stands out in mathematics, astronomylagyr and he even wrote poetry.
During his life he wrote two of the most importamtlection of books that we can
find today theAlmagestand theGeography.The Almagesis a treaty in mathematics
and astronomy, and th@eographyis a compilation of five books on cartography

that survived until today through copies made albraghistory.

Along the five books oGeographywe find on the first one the data and the methods
used to make the books from two to five which aréAtlas of the known world. He

based his books on a critic to a one of his contearyg authors Marinus of Tyre
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(100 — 150) and information given by the Roman Empi gazetteers or sailing logs

form the trade established between Roman provinces.

Ptolemy, like Crates, also defines the world as hemispheres with two parts on
each hemisphere, and also knew and later defirteepAtlas that we lived in one of
the parts of the north hemisphere (Figure 2.5).tl@ncopies of his books we find
today none of the picture maps survived (exceptfpart of a map of Britain), but
we can draw precise reconstructions of his mapauseche established a system of
fixed coordinates similar to the used nowadays. Ralemy’s coordinates the
equator line is the same as it is nowadays bubhisieridian is set on the farthest
west location known at the time, the Fortune Ist&anghich are believed to be the
Canary Islands or Madeira. Another advantage waisRtolemy digitalized most of

the knowledge rather than expressing it on a gcajoinim so it survived more easily.

We represent Ptolemy’s maps on what we call Ptoleprpjections. First Ptolemy’s

projection (Figure 2.7) is a simple conical project parallels are concentric lines
and meridians are straight lines getting togeth®08, so due to not representing the
spherical shape of the Earth and only the curvehese errors on the distances

(except on the parallel that he is taking as refegg Those errors are obviated on

Figure 2.7 Ptolemy’s first projection

http://regardingmeasurement.wordpress.com/201011€38sidering-maps-ii-virtual-lines/
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the north hemisphere, but Ptolemy, aware that theneld be bigger errors on the
south hemisphere, simply drew straight lines frdme tquator below. Second
Ptolemy’s projection (Figure 2.8), which he calkgperior method, keeps the size of

a sphere curving parallels and meridians.

Figure 2.8 Ptolemy’s map of the inhabited worldrdvis second projection

A History of Ancient Geography among the GreeksRoghansfrom the Earliest Ages till the Fall of B@man
Empire 2d ed., 2 vols. (1883; republished with a newoiedtiction by W. H. Stahl, New York: Dover, 1959),
map facing p. 578.

To fulfil the projections Ptolemy needed informatiof the world he obtained from
early Cartographers and from the Roman gazetteeds sailing logs. To read
latitudes and longitudes at the time he had twetadgbkat gave him indicators. First
to calculate latitudes he used a quadrant, a naergastrument that measures the
latitude if you direct it to the polar star. Sechynde used a clever but no so precise
technique, which was estimate the latitude knowtmg durations of the day and
night. For the longitude calculations some say Heaiay know it from eclipses. In
the library of Alexandria there was information abeclipses and he believed that
calculating the time that elapses an eclipse frara place to another he could

calculate distances, so longitudes. He describatdt¢ichnique, but some believe that
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he worked out the longitudes calculating distarfoes the Roman data. Now with
all the data he compiled he wrote his 4 books d¢dA{Books 2 to 5). The result of
plotting all the points he described down is hispda Mundi (Figure 2.8).




Cartography: From Prehistoric Cartography to Etadtr Charts

Part 2: Medieval Cartography
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Chapter 3: Early Medieval
Cartography

I

After Ptolemy delivered hi§eographybooks, we find a gap that last for at least
over a thousand years. During the period whilebtdarian kingdoms (Byzantines,
Lombards, Visigoths and Franks) took the contradroZurope we don’t find real
attempts to improve the cartography that was dedtveluring the Greco — Roman
era. During the thousand years that followed Ptglémere was a strong will in the
world for the religion (Christian mostly) to desgreverything that were against “the
word of God” meaning that the religion fixed sonewstandards to believe. Only a
few books survived, like Ptolemy’s or Strabo’s bsokecause they were copied and
kept in the Middle East.

We find some maps over those centuries, but werrfexka pattern, we don't find a
“school” like the Greek school. It is not until tieea of the Portolan Charts that we

find now again the pattern lost years ago.

)
The Vinland map (Figure 3.1) claims to be the firsp to cartography part of the

coast of America, more specifically the north easgion of Vinland (now
Newfoundland, Canada). It was introduced to theldvby the British Museum and
Yale University in the year 1965, but discovereévpously in 1957. Since then

controversy followed the Vinland map.

The Vinland map is drew in the i%entury, but it represents a map from th& 11
century. It shows Europa, Asia and Africa (as tkegw it at the time), but the main
features are that it shows Greenland and mostlyaxth (where it took the name
from). We know from the Viking Norse settlementloAnse aux Meadows that Leif

Erikson’s crew colonized America on the region aflgind, so that make plausible
the hypothesis of a map of America before Colundmused there. Though there is
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no notice of the Vikings exploring Africa or Asidne fact that the map was not made
by Viking, only using the information that they leated while they were in
America, make also possible for another one on 182 century to use such
information. But the detonator of the controversgumd the Vinland map is that
some subsequent analysis of the map reveals tttaraical component found in the
20" century was mixed with the ink used to paint thepnfo it is not clear that the
Vinland map was the first map to contain part ofekioa, though it is considered of

a precious scientific value.

Figure 3.1 Vinland Map

http://upload.wikimedia.org/wikipedia/commons/dAdahland_Map_HiRes.jpg
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The Portolan Charts are an old kind of charts filt just one purpose, to navigate
safely from one port to another. For many years whil be the way to see the world,
so the Portolan Charts fill the need of directifmsthe increasing sea trade and the
future Age of Discovery. They started in ltaly (Setimes referred as Italian
Portolan charts) and quickly spread to Spain antuBal, the great naval countries
at the time, and finally all over Europe. They vio# later a beg asset on the Dutch
Merchants and the English and Spanish armadasl&woitharts were usually drawn
in animal skin and the pigments used to paint tlugfifier depending on the client.
Over two thousand Portolan charts are counted a@ewyts archives, and we find from
a simple chart used to navigate for a long timéh&ornate chats that decorate the

libraries and the wealthy families’ houses.

As said, the Portolan charts were made to obtagcttions and safely navigate from

one port to another. To do so, Portolan charts asedphisticated web of courses
that join in the middle of circles. Those coursesavmeant to join ports and to leave
as much open sea as possible free, for exampleg iire commanding a ship and
depart from Barcelona and want to go to Valencigusekeep a safe distance off the
coast (there’s no soundings of the deeps on thischar any device that shows the
depth of the ship) and then steer the course trascBarcelona and Valencia.

Another characteristic of the Portolan chart wasahundance of landmarks. Charts

were very simple to understand and they serve tingoge well enough.

It's been difficult to know the origins of the Poldn charts. We find text like the one
of Tony Campbell that says “Even among what mightdrmed the "ancient” rather
than the "medievalist” school, there has been giestrgence of opinion. Most
extreme, in terms of both age and plausibility,Hapgood's contention that the
inception of the Portolan charts should be tracadkbto Neolithic times. Less
controversial, but still little supported, have begortesao's further suggestions that
the Phoenicians or Egyptians were responsible fexwelkdping the charts,
notwithstanding the conflict with his support forreedieval origin. It is, however, to
the worlds of ancient Greece and Rome that we haat often been directed in the
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search for a solution to this mystery.” It is al§ifficult to track the origins of this
kind of charts because normally we find them aland in poor condition. Greeks
used to digitalize all the information on the chaend explain from where they took
the information they are using. The Portolan chprss present the map, sometime
along with few information (like in the Catalan A#), but information is not

displayed in long volumes of books like PtolemyStrabo.

The projection of the Portolan charts is also oftomversy. Those who claim that the
Portolan charts come from the Greeks say that #le @¥ courses joining on a big

central circle is just a simplification of the laiile and longitude that Greeks used.
Others say that the absence of latitude and lodgitines is evidence enough to
prove that they lack of any projection. This |ldstdry may not be true, so it is true
that they lack of explicit latitude and longitudeds, but some of the cities and

landmarks that have to be on the same latitudermitude lines were displayed so.

Now we will proceed to see the most representaiingomehow interesting Portolan

charts. Those charts were:

Carta Pisana

Catalan Atlas

Pizzigano Map

Map of Juan de la Cosa

Cantino World Map (Portolan Chart with latitudes)
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The Carta Pisana (Figure 3.2 and 3.3) is the olafetbie known Portolan charts, so it
is fair to say that the Carta Pisana was the fiastigation chart that expressly serve
this purpose. We know that it was made in Italyghably in Pisa, where it was
found, or Genoa but his author remains unknown. éHaet dates of the f'entury
and shows from the north of Morocco to Netherlaadd from the Iberia peninsula
to the Black Sea, but it focus mostly on the Medieean.

We can see on the Carta Pisana chart the chasticeof a Portolan Chart. We find
two great circles that work as a network or welcairses. The chart was also made
on animal skin (sheep probably). It is very pre@sethe Mediterranean (as we said
before it focus on the Mediterranean) but not sodgto navigate rear the British
islands or the Black Sea. We know few things alisubrigins, probably the author
used a compilation of different sources as the tfzat names are written in different
dialects may suggest.

Figure 3.2 Original Carta Pisana

http://upload.wikimedia.org/wikipedia/commons/O@éfta_Pisana.png
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http://www.sfakia-crete-forum.com/read.php?7,169,17

Figure 3.3 Reconstruction of the Carta Pisana
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The Catalan charts are a subtype of Portolan Ctietswill be drawn during the 14
and 1%' centuries coinciding with the period of maximumemsion of the kingdom
of Aragon till in 1469 Aragon will join the kingdoraf Castilla to become part of
Spain. During this period the Catalan was set adahguage of common use for the
wealthy people and the studiers (some say old &atahs considered more close to
Latin than the other Romanic languages). Also dutims period the kingdom of
Aragon had the biggest navy in the world, so Sdieathad access to information
from the ships. With all this ingredients a groupcartographers and map makers
excels in Majorca in the Balearic Islands and white books and maps in Catalan
language (here the name). In this group we finds@ures Abraham the author of the

most representative of the Catalan charts, thel@atdlas (Figure 3.4).

The Catalan subtype of Portolan charts is charaettito display a larger part of the
world (not only the Mediterranean). They also showre inland information, the

name of the different seas and the compass dirscace shown in numbers for the
first time. That information makes them look closerfuture charts and the fact that
there was a Majorcan cartography school suggeatsCéatalan subtype of Portolan

chart was set as the main way to make Portolarishar

Figure 3.4 Catalan Atlas

http://mallorcaphotoblog.com/2009/02/12/the-cated#as-of-1375/




Cartography: From Prehistoric Cartography to Etadtr Charts

The Catalan Atlas (1375) was a present from Pedrkirig of Aragon to his cousin
and king of France Charles VI in 1381 and since theemains in the French royal
library (still available to the public). The Catalatlas is a collection of 12 sheets 4
containing information about cosmography, astroncemg astrology, and the 8
remaining sheets contain the map. It is one offitisé Portolan charts to have this
vision of the whole world from the Canary Islandghe Eastern Asia and from India
to the Scandinavia peninsula. It is of great imgace because the Asian part of the

maps shows for the first time information of thaviels of Marco Polo along Asia.

+ 66,

Pizzigano Map (1424) (Figure 3.5) is a Portolanrcehowing the phantom islands
of the Antillia group. Antillia Islands are a grogpisland believed to be the eastern
most part of the American continent, but despitefad# that they appear in some
maps and text before and right after Pizzigano Ma&s delivered, there is no
evidence that they exist, because after 1492 (Cmlisidiscovery of America) the
traffic on the north Atlantic Ocean start to ingeand no one else reported to see

them again.

3.5 Pizzigano Map

http://upload.wikimedia.org/wikipedia/commons/4/Rizigano.jpg
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Chapter 4: Age of Discovery

I

The Age of Discovery is one of the most influentdriods on the cartography.
During this period European explorers, navigatonsl #&raders start to navigate
everywhere from America to China. It is without autit a golden age for the
maritime navigation, being the main choice of tgors for the expeditions that will
discover the world, like Columbus discovering Amsari Dom Vasco da Gama
discovering the maritime route to India and thewinvallation around the world of
Ferdinand Magellan finished by Elcano. In additminthe discoveries during this
period more navigation instruments start to belakbg in all ships, instruments like
the compass, quadrant, and astrolabe that helgedatiographers bringing home

from the expeditions more accurate log books.

During the Age of Discovery the whole world will léscovered, the Pacific Ocean
(never visited by Europeans) will start to appeathe maps and the islands on it

until eventually we find the map of the whole world

Also during this period after the discoveries wedfithe colonialism and the wars
between territories for the control of coloniesysvagainst natives, civil wars against
the colonists by the people living in the coloniet, All this events will set the new

map of the world and lead to the Modern era.

* 7|| $
The Map of Juan de la Cosa (1500) is yet a Portokart, but it also is the first

representation of the American continent on a Eemochart.

Juan de la Cosa (1450 — 1510) was a cartograpldea aavigator. He was the owner
of the Santa Maria (one of the Columbus expedisibips) and during Columbus’
first and second voyages to America he was SantdalMacaptain. He was an
important person for the crown and often carridtiall duties, but he mostly spends

his life navigating. After the discovery of Ameriba went back there several times
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until he finally died in Colombia during a battlganst the natives. Before he
delivered his map in 1500 he had already been ierfaa 3 or 4 times, including the

Antilles and South America.

The map of Juan de la Cosa (Figure 4.1) was madeofoeone on the court or for
someone wealthy as the materials used on it sug@esaddition to the new

discoveries of America it also shows the entireviamavorld at the time and we see
Africa on a pretty accurate shape. The reasonesfetfknowledge of Africa is that by
the time the map was done, Bartolomeu Dias had@reeach the southernmost
point of the African continent by sea, and Indial lsdready been reached by Dom
Vasco da Gama two years before the map was ddlivared new trading routes

were established between Europe and Asia

Figure 4.1 Map of Juan de la Cosa (Rotated 90¢ tbef modern view)

http://upload.wikimedia.org/wikipedia/commons/4/4800_map_by Juan_de_la_Cosa_rotated.jpg
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Cantino world map (1502) is a Portuguese map of wioeld showing unique
information about the discoveries of Portugal dgrthe colonization of America.
This map was smuggled from Portugal to Italy by t®enan agent working for the

Duke of Ferrara. During the period of the colonmatof America by the Spanish
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and the Portuguese it was quite common for ageata bther countries to try to

smuggle precious information to make money on toegss.

Cantino world map (Figure 4.2) is of special imparte to the history because it's
the first map to depict the newly discovered regioof Brazil, Florida and

Newfoundland (many claim its discovery), and regia east Africa and India that
had never been pictured on a map. It is not corlyleterified that the Portuguese
were on Florida before Ponce de Leon (official di@rer) was in 1513, but if that be
true, it would mean that Portuguese discoverediddoabout 12 years before Ponce

de Leon.

The Cantino world map has also another charaatetisit makes it unique, and this
characteristic is the use of latitudes. Cantinogpons a mixture of Portland chart and
the latitude charts that seemed to be lost oveydaes since they were used in the

Greco — Roman period of history.

Figure 4.2 Cantino World Map

http://hallnjean.files.wordpress.com/2010/01/camtif
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Universalis Cosmographia (1507) by Waldseemulldi7(l— 1520) is the first map
to separate America from Asia. At that point oftbiig there were different opinions
regarding America. No one really knew if it was tpaf Asia or a new continent
(Columbus died believing that Cuba was part of Asi@ not even an island) but
Waldseemuller probably based on information fronspMeeci, describing part of
America and the people that lived there, believed these lands couldn’t be Asia so

they had to be something new.

Waldseemuller was from Germany and in his early tidd studied in the university
in Germany. After that he moved to France wherejdieed the Gymnasium
Vosagense at Saint Diey where he had informatiauafolumbus and Amerigo
Vespucci. With that information he formulate theedhy stating that the new
discovered land could not be Asia, and named thkest America (after Amerigo
Vespucci). After that based on other maps, prob&algtino’s map of the world, he
depict his version of the world map including treci#ic Ocean (he called Occeanus

Occidentalis).

Figure 4.3 Universalis Cosmographia

http://upload.wikimedia.org/wikipedia/commons/thuiaib0/Waldseemuller_map_2.jpg
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Universalis Cosmographia (Figure 4.3) is a vetgresting peace of cartography as
the way that it is represented. As we see on tbeing, the map is represented on a
grid of longitudes and latitudes like the late Greartography. It also shares with
the Greek cartography the projection, so it isdwed to be a variation of Ptolemy’s

projection (nowadays called equirectangular prapegt
+ 5 2 + . $
$ #;

Along with the supremacy of Spain on the top of rikgcovered land and conquests
a strict organization was needed and that is why503 the Casa de Contratacion
was born. The Casa de Contratacion (officially las&y Audiencia de Indias) was
the link between the government and the voyagedisiwover the new world or to
trade with India or the colonies. The Casa cordwbleverything related to the
voyages by sea, collected all colonial taxes antkesluapproved all voyages of
exploration and trade, maintained secret infornmatan trade routes and new
discoveries, licensed captains, and administeredreercial law, but the most

important is that by 1507 the Padrén Real was edeat

The Padron Real was one big map that was constapthated by cartographers
(called cosmographers) with the information prodidi®y the voyages overseas. To
provide such information Spain had started to trrown officers and navigators.
During that time with the control of the Casa dentatacion Spain made
compulsory for everyone sailing under the Spaniz@ fo carry accurate navigation
instruments, trained personal and maps from thedRadeal under the penalty of a
fine. After a ship came back from a voyage, they toareport everything to the Casa
de Contratacion, including a detailed log book @he coordinates, latitude and
longitude, of all places they had been along wetv information of discovered land
if so. Thanks to all that information brought froeverywhere of the world the
Padréon Real was improving rapidly. That led to sipremacy and control of the

seas by the Spanish Armada during th8 déntury.
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Not before delivering to the world some great gyatiaps (the world map of Diogo
Ribeiro and the master map of Juan Lépez de Velascwing the 1% century the
Casa de Contratacion starts losing power and irapoet until it finally disappears at
the end of the 17 century. Nonetheless it sets precedent and othentdes that
later will try to rule the oceans will have similarganizations setting rules to the
ships and seafarers like the Casa da india of §alrior the Admiralty of England
(surviving nowadays). In my opinion the idea of@ganization that set rules to the
ships regarding the ship’s equipment and the mgif the seafarers working on it
for the achievement of a higher purpose is whatatays we call International

Maritime Organization.

/, 24
Diogo Ribeiro (unknown birth — 1533) was a Portuggueartographer that worked in
the Padron Real and depicted some copies thabvitif great importance to history.
He started to work at the Padrén Real in 1518 ammkeghen he acquired experience
until in the year 1523 was named Royal CosmograpAéer that in 1527 he
finished the Padrén Real and made some copieddsiepreserved survives at the

Vatican Library.

Figure 4.4 Vatican Library copy of the World Map Biogo Ribeiro

http://upload.wikimedia.org/wikipedia/commons/fAi@6ridmap_1529-Ribero.jpeg
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On Diogo’s Map we see the experience of the newoderies, the East coast of
North America and the increasing detail of the Eamst of South America, the
shape of Africa and the size of the Pacific Oceargst provably from the

Magallanes circumvallation.

/" <;6 5 #
Juan Lopez de Velasco (1530 — 1598) like Diogo Ribevas a member of the
Padron Real. He took over the control of the Padkéal when Alonso de Santa
Cruz gave him his map collection. With an expresteofrom the king he had to
improve the Padrén Real, and in the 1574 he deld/éGeografia y descripcion
universal de las Indias”. The book contains infaroraand maps, a general map of
the Spanish world and twelve maps showing juddistricts of Spain in more detail.
Unfortunately the maps had been very deterioratedimproved copies by Antonio

Herrera (Figure 4.5) are easier to interpret.

Figure 4.5 Improved copy of Juan Lépez de Velasep My Antonio Herrera

http://elgaleon.weebly.com/page-17.html
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The Dieppe Maps (1540 — 1584) are a collection apsnmostly French that show
information about the discoveries of the new wondstly by the Portuguese. It is
believed that information somehow was smuggled fRortugal (not the first time in
history as we see the precedent of Cantino’s M2aj@ppe Maps are supposed to be
designed in a large format to fit the houses of ribnalty and the more wealthy
families, though there is scholars that believet tbampasses showing sailing

directions may indicate they could be used as &g charts.

Figure 4.6 Example of Dieppe Map: Piere DesceliE550

http://dawnemapy.com.pl/media/mapy%20XVIw/129.%20udn%20map%201550%20Pierre%20Descelie
rs%20Carte%20du%20Monde%20Parchemin%201350x2150% 2620 ondres%20British%20Museum%
20kopia.ipt
Dieppe Maps were the first evidence of Australia.we see at the Figure 4.6 on the
inferior right corner a land believed to be togethdth the Antarctica. Those are
verified traces of a discovery of Australia manyange before Willem Janszoon
arrived to Queensland, Australia. We don’'t know atlyaif someone landed in

Australia before Mr Janszoon, but we know that |paems knew that there was land
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on that part of the world. Along Dieppe Maps weodisd the Spiece Islands, every

time more accurate as the years passed.

Following the tendency of that time, the Dieppe Blaghow characteristics of the
Portolan charts and include some new characterikkie the latitude lines.

o#

Gerardus Mercator (1512 — 1594) was the cartograpla¢ introduced the Mercator

projection that we use on the nowadays charts eowtbrld. Mercator was not a

cartographer initially, he went to the universitydagraduated as philosopher and
humanist, but he was a well-known mathematiciaril986 he was involved in the

construction of a globe of the world, and aftert thea started to occasionally depict
maps. After years of teaching an improving hislskils cartographer he starts to
work for the Duke of Julich-Cleves-Berg in 1564 amtl up making his famous map
of the world in 1569.

Figure 4.7 Mercator’'s world map

http://upload.wikimedia.org/wikipedia/commons/b/l@rcator_1569.png
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Mercator’s world map (Figure 4.7) establishes watr will be the way to represent
every single nautical chart. The map introducegHterfirst time longitudes (after the
Greeks we only found vertical lines on the UnivissaCosmographia by
Waldseemuller). Mercator’'s map is set on the charetic grid of longitudes and
latitudes, but it also shows the sailing directitimst characterize the Portolan charts.
It takes Australia from the Dieppe Maps and we algo see that areas well explored
like Europe, Africa, Asia and Central America afgeat detail.

"% - 4 "%
Theatrum Orbis Terrarum (1570) by Abraham Ortelkusonsidered the first modern
Atlas and sometimes is called “the summary of tB8 dentury”. The first Atlas
consists of seventy maps on fifty-three sheetstikapt growing until it reached one
hundred sixty-seven maps in 1612. The importancthefAtlas, besides being the
first modern Atlas, is that it included a great menof references and that allowed

us to know of the existence of many cartographetiseotime.

Figure 4.8 Representative Mappa mundi from TheatDulis Terrarum

http://upload.wikimedia.org/wikipedia/commons/thuefe2/OrteliusWorldMap1570.jpg
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Part 4: Modern Era
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Chapter 5: Discoveries during the 17

and 18" centuries

I

During the 1% century further research was done, but there wathe development

and the discoveries we saw back on th& téntury. We find the reasons in a
weakened Spanish Armada (the one promoting mogh@fdiscoveries) by the

English and the world caring more about wars andepdhan ever before. Despite
the poor contribution to science of the™@entury, the 18 century represents a

period of recovery from a cartographic point ofwie

During the 18th century we find important developisein the field of chart
projections and the creation of the Admiralty Uditeingdom Hydrographic Office
that will later deliver the 70% of the world’s ckaiand be responsible for the charts

on the merchant marine ships.

$ - # 1] , # n
During the 18 century we find important improvements in the wagps were

represented. With almost all the planet alreadywesygd and information about

surveys available it was the logic step to prooeei.

In 1740 Matthias Seutter was a cartographer wisholwn company of mapmaking.
He invented the Vertical Perspective projectionyay to see the Earth as if it was

seen form an altitude of about 12.750 km from th&he

In 1745 the Equidistant Conic projection was ineenby Joseph-Nicolas Delisle a
French astronomer. The Equidistant Conic projedsoa projection characterized to

keep the distances proportionate along the mesdian

Later in 1772 Johann Lambert invented two more gmioyns. The Lambert
conformal conic is done by setting an imaginaryecaith the centre in a pole (like
putting a conic hat on the Earth) and later urmgllihat cone and setting the parallel
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touching the Earth as reference. The Lambert cardbconic is nowadays used in
aviation. The second Lambert projection is the Larhbazimuthal equal-area
projection that will later be improved by Heinridgdbers in 1805. The Lambert
azimuthal equal-area projection is characterizedefwesent on paper exactly the

area of the regions, but it lacks of accuracy wihenmes to measure angles.

We found nowadays applications of these projectmmsSoogle Maps (displaying
the Vertical Perspective) or the use of Lambertf@onal conic projection in
aviation, as said before. After the great advanoethe field of chart projections

during the 18 century we have to wait over a hundred yearsémsev advances.

Figure 5.1 Vertical Perspecti

http://www.giss.nasa.gov/tools/gprojector/help/poions/verticalperspective.gif

Figure 5.2 Lambert conformal conic

http://www.mgaqua.net/AquaDoc/Projections/img/Lan%20Conformal%20Conic.jpg
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Chapter 6: Admiralty

I

During the 18 century the most relevant accomplishments werethiey United
Kingdom Hydrographic Office (UKHO), aka. Admiraltyhe Admiralty was created
in 1400, but it had never been as important asléfeand 19' centuries. The 18
century previous to the creation of the Hydrograpbifice Her of His Majesty’s
Ships (HMS) were all over the world compiling infeation, sometimes related to
cartography and exploration, sometime in otherc@fimatters, but always bringing

home new information.

One of the great cartographers that existed bdafeeUKHO was Captain James
Cook. Captain Cook was a navigator that enrollexl Royal Navy after spending
some years at the merchant navy. He stands outwe\dng parts of the Quebec and
Newfoundland and then started three Pacific exjpeditthat will make him famous.
Captain Cook was the perfect combination of captaiiitary leader, cartographer
and surveyor. In the Pacific Captain Cook was trst fecorded European to arrive
to Australia’s east coast, he has the first Eurnopaathe Hawaiian Islands and he
holds the first recorded circumvallation of New [&eal. After this he was killed in a

battle against some Hawaiian local tribe.

So as the example of Captain Cook tells us, Adtyitzd a lot of information of the
world and surveys carried out by their own shipsthwhat information and charts,
but no real registry to collect them, King Georfeappointed Alexander Dalrymple
in 1795 to establish the UKHO and start compiling developing charts for the safe

navigation of the British ships.
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Since its beginning the UKHO has been one of thetnmportant companies that

worked with nautical charts along the history. &plain the UKHO's history is to

explain the history of the nautical charts from 188 century until today.

After the UKHO was created it started a job of edtion. Up to this point, charts in
the United Kingdom belonged to the Admiralty (Nawa&rvice of British Armed
Forces) and for the first years of the UKHO that wontinue being the same way. In
1795 King George lll “separate” the cartographemnf the Navy and started the
UKHO and the first year was about making a registehe existing chart and make
the first catalogue. So in 1796 the existing chastge catalogued, and it was time to
start making new charts. In 1800 the first nautadadrt picturing the Quiberon bay in
Brittany by the UKHO was created.

After its starts the UKHO had a change of respdas(balled Hydrographer) in
favour of Captain Thomas Hurd. Captain Hurd browgithe changes to the UKHO,
the most important the fact that in 1808 the chadse sold to the public. After that
in 1823 the next Hidrographer, Rear Admiral Sir Bdward Parry, was appointed
but Captain Hurd continued supervising the next twg developments of the
UKHO. In 1825 the first official catalogue was pisbled with 736 charts and in

1829 the first sailing directions were publishedécompany the nautical charts.

One of the greatest Hydrographers in the UHKO wasrRAdmiral Sir Francis

Beaufort. With Beaufort the UHKO had one of thedagt expansions going from
the company that provided charts for the Englishyrend few merchant ships to be
the biggest company in terms of nautical charhefworld. See what Wikipedia says
about Beaufort: “Beaufort converted what had beemreor chart repository into the
finest surveying and charting institution in therido Some of the excellent charts

the Office produced are still in use today.”
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During the years Beaufort stayed in front of the HEX he organized surveys
worldwide and encouraged the international cooperatHe is responsible from
some improvements that made its way until tod&g, the Beaufort Scale to measure
the wind force, the official introduction of thelé table in the charts in 1833, and the
introduction of the Notices to Mariners in 1834. &Beaufort leaves the UKHO in
1855 the catalogue contained 1981 charts, that treeaincrement of almost two

hundred per cent in the years he has in charge.

After Beaufort in the 1870s the first explicit oocegraphic expedition took place by
the hand of the UKHO. The expedition was calledllehger, after its mother ship
the HMS Challenger. The expedition circumvallatdte tworld and obtained
492 deep sea soundings, 133 bottom dredges, 1mlveger trawls and 263 serial
water temperature observations, and brought honsepiiecious information that

helped developing and improving charts.

During the 18 century a last important thing concerning the agraphy occurred.
In 1884 the International Meridian Conference wealslhn Washington D.C. and 22
countries voted to establish Greenwich as the pmmegidian moving it from the
diverse location in the Atlantic that was normadist (Azores, Canary Islands and
Cape Verde) to the famous neighbourhood of London.

& #">9 ?2,% , #-*4#
The 20" century is characterized by the new advancementke technology that

allowed to make more precise charts every day.rdguttis century we find further

exploration and new technologies that facilitae work of the cartographers.

The 20" century started with the British Nimrod expedititmthe Antarctic. This
expedition helped to survey the sea surroundingAtttarctica continent, a sea that

was almost inaccessible because of its frozen tondi

After that the World War | started and the UKHO kgpoducing charts only

available to the Royal navy. But after World Waa kliscovery made some years ago
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become available to the UKHO, the sonar, and tineeguof the ocean bed became

easier and quicker.

Also after the war, and with a collaboration atl#ubetween countries, the
International Hydrographic Organization (IHO) wagated in 1921. The IHO is a
United Nations organization that promotes the coamen and works for the world’s

seas, oceans and national waters to be propeneyea and charted. Its standards

are normally used in nautical charts.

After the World War Il and a change of headquarttrs first surveying vessel was
launched in 1953, the HMS Vidal. Vidal was equippeith the latest electronic

equipment of the time and helped increasing therinétion on the charts. After the
HMS Vidal more surveying vessels were launched.hWitodern technics like the

multibeam survey and later the Side-scan SonarBihié&log-class of surveying

vessels was launched in the 1960s. Finally the tdss is the most modern fleet of
ships surveying the world. It was launched betw@®00 and 2003 and the
equipment on the ships, as said by Wikipedia, ohetu

Multi beam echo sounder

Single beam echo sounder

Survey Planning and Processing Systems
Side-scan sonar

Oceanographic Probe and sensors
Undulating Oceanographic Profiler
Doppler Current Log

Sub-bottom Profiler

Bottom Sampling Equipment

Survey motor boditted with multi-beam sonar and sidescan sonar

Nowadays UKHO charts provide over 3.000 charts gogethe entire world. Its
paper charts are compulsory in the merchant mahipes subject to SOLAS chapter

V and give all information needed for the save gation of the ships.
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Chapter 7: From Paper Charts to

Electronic Charts

I

The Electronic Charts were the result of the idieadaling charts on the radar display
to make the information more accurate and visualz¢he same screen all the
information available in a chart. The two early teyss were the Norcontrol

Databridge and the Mitsubishi TONAC. These two raastems had the capability
of displaying some of the information of the chaots the radar screen. At the
beginning was not a big success, there was a itdeylumber of systems sold, and
it was not user-friendly or easy to understand.plesthe fact that almost no one
liked it for the navigation, companies saw a greatential on it and continued

developing. The challenge was to simplify the ifatee including as much useful

information as possible.

Thanks to the new developments of the ElectroniarShthe IMO started taking it as
a serious navigation tool. The Electronic Charsstetl making the navigation safer

and new regulations regarding these new systemnes ngquired.

2" ## , O# #9%

In 1988 the International Hydrographic Organizatsen for the first time a working
team to regulate the Electronic Charts and set sstawedards for the companies
developing these systems to follow. In 1992 thedaads were set during the™4
International Hydrographic Conference, and thesadstrds were known as S-57.
The S-57 consists of:

A data model
List of objects
Description of the attributes

Description of the data exchange format (DX 90)
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After that the IMO published its resolution A.81%flin November 1995 about the
Electronic charts defining for the first time thde&ronic Chart Display and
Information System (ECDIS) were defined as “a nati@n information system

which, with adequate back-up arrangements, carcbepéed as complying with the
up-to-date chart required by regulation V/20 of #t#/4 SOLAS Convention, by
displaying selected information from a system eteut navigational chart (SENC)
with positional information from navigation sensdocs assist the mariner in route
planning and route monitoring, and by displayingdiidnal navigation-related

information if required.”. By defining ECDIS, IMOlso defined what will later

accept in the merchant marine ships, separatifrgm the other Electronic Charts
systems that are not safe to operate, taking iotsideration that the first point of
the resolution is “The primary function of the E®Dis to contribute to safe

navigation.”.

In December 2000 the Maritime Safety Committee &sibpa SOLAS revised

Chapter V as following:
“IMO SOLAS V/19

2.1 All ships irrespective of size shall have:

(--)

2.1.4 nautical charts and nautical publicationplém and display the ship’s route for
the intended voyage and to plot and monitor passtithroughout the voyage; an
Electronic Chart Display and Information System [HE) may be accepted as

meeting the chart carriage requirements of thipatdgraph;

2.1.5 back-up arrangements to meet the functioeqlirements of subparagraph

2.1.4, if this function is partly or fully fulfilld by electronic means;”

With this amendment to the SOLAS the ECDIS havestablished function during
the navigation, facilitating the work of the Offrsg so it improves the safety during

the navigation.
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Paper Charts use the skills in navigation of tHe@fs to plot the position (taking
bearing, distances, using landmarks or stars, ata)the Electronic Charts use the

GPS, and the GPS plot the position based on theldW®eodetic System 84
(WGS84).

The WGS84 is a system adopted by the GPS becaassutface of the Earth is
irregular, and it would be practically impossibtedesign a positioning system that
takes into account every irregularity of the eafthe surface of the Earth adopted by

the WGS84 is an ellipsoid with a flattening of 103@spect the surface of a sphere.

Figure 7.1 Geoid of the Earth respect adoptedsalig

http://www.icsm.gov.au/mapping/datums2.html
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On the other hand we have the Mercator projectibmhe Nautical Charts. The
Mercator projection keeps the angles between pastthey are in the real world
(making easier to take bearing or setting courdeg)distances are not correct (worst
as we approach the poles). In addition, the sowrsed to make the Nautical Charts
can be various like OSGB36, ED50 or the same WG&&king it even more
difficult to determine if we are in the same pasitthe GPS shows us.

The differences between the reference systems diffi@ilt to go from one to the
other, and we are exposed to mistakes up to mirethe worst case scenario
(normally the error is few meters). As the time &, more and more charts are

referenced to the WGS84, but even doing that wehaite always a small mistake.

O# #$ >2 . 5#

When using Electronic Charts we have two main typfedata, Raster and Vector.
Raster charts are scanned Paper Charts and Véetds are the result of digitalizing
every point of a chart.

Raster charts are as accurate as the Paper Chattgepresent. A conversion
between the GPS coordinates (WGS84) and the fipédiyed position on the Raster
chart may change. Depending on the kind of datd ts@lot the original chart, the

Raster chart may have more or less corrections.

Vector charts are more sophisticated than the Raltets. The fact that every point
on the chart is digitalized allows the user to “askout everything on the chart. All
information about a lighthouse or any other obmttthe chart, even a spot in the

middle of the sea, is given by just click on it.

Apparently Vector charts and Raster charts look \&milar (Figure 7.2), but the
functionality is very different. Because of thetfaéicat not the entire surface of the
Earth is represented in Vector charts, is very usugee Electronic Chart systems
that work with both Vector and Raster Charts.
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Figure 7.2 Vector and Raster ch

http://www.leascotia.com/wp-content/uploads/201(MiamiVectorRaster.jpg
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Conclusions

Cartography and the way that the world is represkhts been an important part of
each important civilization along the ages. ThroGgiitography nations and empires

had the opportunity to trade and communicate antlogg).

Along this work we saw the evolution in the wayilkidation saw the world, and we

can see that normally the most important natiothéworld at the time had the best
Cartography. When a nation had the control of th@Kedge in the Cartography, the
other nations tried to steel this knowledge. Alding history of Cartography we saw
the history of the world, because Cartography heenbis and will be one of the

most important sciences in the world.

In one hand the human species had always fearedirtkeown, and we have

evidences of it along the history, like the Gre#kat never wanted to go north or
south, or the European medieval civilization, uptie day an explorer dares to go
further the known limits. The day that informatibecome available, the day that the
first chart of a unknown region of the world apgeahat day is the day that the
humans dare to explore further looking for a prafitthat place. We saw a clear
example in the Age of Discoveries, after CristoBalumbus discovered America,

and the fists maps and charts of the new regiopsapd, the most powerful nations
started to see opportunities and wanted a peatteabfand. They saw opportunities
of new discoveries, of gold, new lands and powerirSsome way, the cartography
is always the first step to open the Pandora’s Box.

On the other hand Cartography is the most importaolt for us, the navigators.

Officers and Captains used charts for a long timguide themselves and to make
navigation safer. The more recent the chart is,ntloee accurate and safer for the
navigation will be. In that way Cartography madga@d improvement, making the

navigation safer until nowadays navigation accideme never related to the lack of
information depicted in the chart.
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