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ABSTRACT 
 
 This article discusses innovations which occurred in the invention of world maps in the Islamic civilization. 
The purpose is to study the said innovations as well as the contributions of prominent figures involved, at once 
uplifting the status of Islam as a civilization which recognizes progress in science and technology. The method 
used is content analysis by examining related resources. This study finds that innovation had occurred in map 
invention beginning with a map produced by Marinus and improved by Ptolemy. Map invention later developed 
during the Abbasid reign with the making of al-Ma’mun’s maps and then al-Idrisi’s maps. The importance of 
this study lies in the huge contribution of innovation in map invention to the world community especially in 
geographical knowledge and the (coordinates) locations of places in these maps.  
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Introduction 
 
 Map invention may be regarded as a cultural and mental revolution whereby one attempts to arrange 
information within spaces found in the world we dwell in and convey it to others. For a person who lived in the 
early part of the century before Christ (BC), to convey this information to others is not as easy as in personally 
delivering a speech or music. However, more permanent graphic communication such as carvings on stone or 
even dried clay had appeared in Upper Paleolithic about 40 000 years ago.The appearance of this graphic form 
is the first engineering structuring as a depiction and delivery of information on the world. The invention of 
graphic form or map is known as cartography (Harley et al., 1987).  
 Cartography is a fusion of knowledge, aesthetics and technical aspects. As stated earlier, cartography is 
regarded as the most effective and permanent way of communicating information in graphic form of the 
territories in this world. Map invention has long existed, been developed and modified from time to time. 
Actually, it is very closely related to geographical knowledge. Map development even goes hand in hand with 
the development of geographical knowledge in a civilization. This occurs as increasing studies in geography 
lead to world map inventions becoming more detailed.  Among the geography scholars who had invented maps 
were Claudius Ptolemy, al-Maqdisi, al-Idrisi and Piri Reis. The main references in world map invention were 
geography books such as Geographia, written by Ptolemy (Hitti, 1970) and Surat al-Ard by Ibn Hawqal 
(M.Zaki et al., 2005). 
 The existence of map invention since the old ages was based on several interests. During the classical times, 
map invention developed rapidly to determine territorial borders. However, during the medieval times, map 
invention was more in the form of navigation charts which covered shorelines, islands, rivers, ports and other 
fishermen’s interests. Therefore, it can be seen that the importance of map usage changes with the needs of each 
period. In addition, map invention also had political importance, for example, when a ruler commissions 
scholars to draw a map showing the dominion and expanse of his territory. 
 
World Map Invention By Ancient Scholars: 
 
 In the centuries before Christ (BC), there was a belief that the earth was a sphere, that is, in a statement by 
Aristotle (384-322 BC). This statement based on the evidence that the stars have differing positions, the 
shoreline and that ships move as if from the horizon across the sea, made an accurate assumption that the earth 
is spherical. In the second Century BC, there appeared  a system which determined a position on earth using 
latitudes and longitudes as well as the division of the earth’s circle into 360°. The development of  civilization 
permitted more travelling activities and underscored the significance of travelling long distances accompanied 
by enhanced thinking on ways to convey communication between places on the map. 
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 In fact, in the first Century AD, there appeared some outstanding Greek scholars in cartography. Among 
these who were scholars of cartography and geography was Marinus (100 AD) who originated from Tyre 
(southern Lebanon). Marinus was a contemporary of Ptolemy who wrote and produced numerous maps. 
Unfortunately, all of the works by Marinus were lost (Robinson et al., 1984). However, Ptolemy had re-outlined 
Marinus’s works and corrected them.  Nevertheless, Brown (1979) revealed that Ptolemy did not quite agree 
with the map concept of Marinus which appeared like a square, because he believed that the earth was spherical.  
Even so, Ptolemy still made Marinus’s map the main reference in producing his own work, that is, Geographia 
regarding the earth and his treatise on cartography. His work clearly explained the method to invent a map and 
to present the spherical earth’s surface in a horizontal drawing. Ptolemy also listed out places found in the world 
based on others’ writings and travels as well as an estimation of the position and coordinates of such places 
based on latitudinal and longitudinal lines. There were also a series of maps of local territories and larger areas 
produced by Ptolemy together with detailed calculation of the maps. He divided the world into three continents 
of Europe, Africa and Asia and divided the earth into seven (climatic) areas. 
 From the map produced by Ptolemy, we can determine the scholars’ level of knowledge in second Century 
BC. In these maps, he used twelve wind directions to specify direction. Four of them are equivalent to the main 
eyes of the wind that is, north, south, east and west. The difference between each of these was 30°. This means 
that the system he used was based on sunrise and sunset although sometimes he would change the system to that 
of wind system (Berggern et al., 2000). In addition, Claudius Ptolemy used the method of dividing the earth’s 
circle of equator into 360° such as used by the ancient scholars in the second Century BC. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 1: Ptolemy’s Map. 
 
 Al-Ma’mun’s Innovation of Map Invention: 
 
 During al-Ma’mun’s reign in Baghdad, intellectual fields including geography rapidly developed. The 
Caliph had sent several expeditions to study new places and territories.  He had even sent a group of scholars 
consisting of  70 experts in various fields such as astronomy, geography and mathematics to produce a complete 
and comprehensive world map. He had personally borne the cost of several academic projects to produce this 
map including the project to determine the earth’s diameter under the supervisión of the renowned astronomist, 
Musa bin Syakir and his three sons Ahmad, Muhammad and Hasan. In this project, two groups of astronomers 
had measured using a rope to obtain the distance from   a latitude in the south to the north on flat land based on 
the position of the stars. The result obtained was a distance of 12,804 km, a little more than the earth’s diameter 
measurement obtained by modern scholars, that is, 12,744 km and the latest finding of 12,756 km (Deen, 2007).    
 Among other scholars involved in this project was Muhammad bin Musa al-Khwarizmi. He had 
successfully listed the co-ordinate latitudes and longitudes of  545 cities as well as mountainous areas, islands, 
seas and several other specific characteristics.   In addition, Al-Khwarizmi had listed the co-ordinate latitudes 
and longitudes of cities located out of the area under Bani Abbasid patronage (Deen, 2007).  All latitudinal and 
longitudinal positions of these areas were documented in his own work known as  Surat al-Ard.  This 
geographical piece of work produced was based on Ptolemy’s writing, Geographia thus containing some 
influence of Ptolemy (Youssouf, 1987), for example, the división of earth’s surface into seven (climatic) areas 
(Mohaini, 2000; Roziah et al., 2011).  
        Al-Ma’mun’s map such as found in the Catalogue of Scientific Excellence in the Muslim Civilization: 
Islamic Science Ahead of Time (Sezgin, 2006) is  the diagram below: 
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Fig. 2: Al-Ma’mun’s Map. 
 
 The above map was reproduced based on the information in “The table of Longitudes and Latitudes” by al-
Khwarizmi as in the following Diagram 3:   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3: Table of longitude and latitude by al-Khwarizmi. The table on the left is a French translation and on the 

right is the original versión of the table from Surat al-Ard. 
 
 This map clearly shows the progress achieved by man in the first quarter of 3 H / 9 AD. Its invention was 
aided by cartographic tools which had long since existed such as stereographic projection grid /net (of terrestrial 
hemisphere, with pole on the terrestrial equator), cartographic measurements and stereographic drawing for hills 
(Sezgin, 2006).  
 In addition, development of innovation in map invention can be seen when Ptolemy’s longitude of the 
Mediterranean sea was corrected in the map from 62° or 63°  to  52°. This map also shows the corrections on the 
map positions of the Indian Ocean and Atlantic Ocean which Ptolemy had drawn as two inland seas as well as 
the position of Africa in the south and Europe and Asia in the north (Sezgin, 2006). This is probably due to the 
development of innovation in the field of navigation and also to the encouragement from the Caliph himself for 
travel expeditions to foreign countries not under his patronage.  
 
Al-Idrisi’s Innovation of Map Invention: 
  
 Abu ‘Abdullah Muhammad bin Muhammad bin Abdullah al-Idrisi was a very great medieval Muslim 
geographer and cartographer. He was born in Ceuta, of present Morocco, and had made a series of explorations 
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in the west such as Andalusia, France, England as well as Asia Minor in the east. At that time, the Norman 
kingdom was in power over Europe and the Mediterranean areas. One view stated that al-Idrisi was invited by 
Roger II, the Norman King of Sicily, whose  invitation he accepted and had left for Sicily in the year 1138 AD 
(M.Zaki et al., 2005). Sicily then was a cultural melting pot for the Muslim-Arab and West Europe.    
 Then King Roger II had commissioned al-Idrisi the very important task of structuring a world map (Gies, 
1977). To King Roger II, al-Idrisi was the most suitable person for the task based on his intention to expand 
control over North Africa and Europe (M.Zaki, 2005). King Roger had sent his envoys to states under the 
dominions of other powers to gather information on those territories. After all the information had been 
gathered, al-Idrisi was to use only information that was agreed upon and the rest was discarded.  
 Apart from new information collected by the King’s envoys, al-Idrisi also had to obtain geographical 
information from Arabic sources such the Arabic translation of Geographia, by Ptolemy known as Jughrafiyah,  
Surat al-Ard  by  Ibn Hawqal,  al-Masalik wa al-Mamalik by Ibn Khurdadhbih and  al-Masalik wa al-Mamalik 
by al-Jayhani. Finally after 15 years, he succeeded in inventing a world map drawn on 70 sheets of paper, based 
on Ptolemy’s map but with modifications and more accuracy and named it Tabula Rogeriana.  
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4: Tabula Rogeriana. 
 
 Tabula Rogeriana is considered the most complete and largest map produced by Muslim scholars. To 
complement information related to physical, topography, humans, culture, politics, and so on, al-Idrisi wrote a 
book entitled Nuzhat al-Mushtaq fi al-Ikhtiraq al-‘Afaq or also known as Rujari specially dedicated to King 
Roger II (Selin, 1997; Thrower, 2008; Hitti, 1970).  King Roger then commissioned him to present the said map 
on a heavy 400 kilogram silver globe /plate with the assistance of several artisans (Deen, 2007; Sezgin, 2006). 
 Al-Idrisi had divided his map into seven (climatic) areas as was done by Ptolemy and al-Khwarizmi. 
According to him, each area consisted of several cities, forts, villages and different populations. These seven 
areas even comprised of mountains, fauna and a variety of natural resources. All seven areas were situated 
parallel to the equator, that is at 64°U latitude and he further divided each area into ten longitudinal areas.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5:  Al-Idrisi’s map drawn with division into seven latitudinal areas and ten longitudinal areas. 
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 In al-Idrisi’s view, only these seven areas were inhabitable by humans and other creatures. He also divided 
each pole that is, north, south, east and west each at 90° (Youssouf, 1987; Selin, 1997).   
 The above discussion shows the existence of innovation in map invention  such as  produced by al-Idrisi 
from the maps  by Ptolemy and al-Ma’mun, in aspects related to coastline access of North Europe, North Asia 
and East Asia. Likewise with the shape of the Mediterranean Sea and the islands as well as depiction of hills, 
rivers and lakes in Asia. According to Fuat Sezgin (2006), al-Idrisi’s map is considered an inverted map because 
the Arabic words on it appear inverted. This is so because originally the map was oriented with south at the top, 
however to suit modern usage, the map model was aligned to the north.  
 
Conclusion: 
 
 Generally, it is seen that efforts in world map invention or cartography had begun early since the century 
before AD. It was then developed by a Greek scholar, Ptolemy. The map and geographical works produced by 
him bécame the guide for Islamic scholars such as al-Khwarizmi and al-Idrisi. In the Islamic civilization, 
innovation of map invention was seen as rapidly developing during the reign of al-Ma’mun at once leading to 
the appearance of cartographic instruments. This invention of the world map portrays its political importance to 
leaders or rulers so much so that they were willing to personally bear the cost of research by scholars to study 
and invent a complete and comprehensive world map as well as to send exploration teams to gather new 
information on countries not part of their dominion. Above all, the invention of an accurate world map is 
important not only to rulers but to travellers and navigators as well. 
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