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Introduction

In the United States, Afriterra Foundation (Boston, Massachusetts) has the largest collection of rare maps of Africa. The maps span the period from 1482 with Berligheri’s map of northern Africa through the 20th century, with most maps dating back to the 16th, 17th, and 18th centuries.  Afriterra continues its basic activities to preserve and organize its inventories and expanding its map collection.  
Since September 2005, in collaboration with Suffolk University, Afriterra has launched a project to digitize the rare maps of Africa in its collection. The objective of the project is to make the maps accessible to a wide range of potential users, from scholars to K-12 educators, from humanists and artists to the general public. Suffolk University has been a very interested partner in the project given one of its campuses abroad is located in Dakar, Senegal, and maintains an active student exchange program in the departments of Liberal Arts, History and Business Administration. 
Afriterra has pursued two objectives: to digitize its map collection, and to develop a catalogue of the cartographic material.  In another paper (1), we have described the approach that we have adopted. 
The maps are digitized for Afriterra by the Imaging Service of Widener Library at Harvard University under the direction of Robert Zinck, chief photographer at the Imaging Service. At the present time, the digitization of the first 1000 maps is almost completed. The printed maps have been converted into digital files with two types of data format: tiff and jpeg. The cataloguing, along with the development of a comprehensive set of metadata for the cartographic digital files, has just begun, and although Afriterra continues to follow the Online Computer Library Center (OCLC) standards, we are also including a cataloguing system that is unique to Afriterra Foundation
In this paper, Afriterra Foundation describes the ongoing developments at the Foundation and its plans for applying historical cartography to innovative situations. In addition, the paper will discuss what Afriterra initiatives mean for users of historical cartography.
Online Database
During the past year, under the direction of software architect Eric Rizzo, Afriterra has completed the first stage of development of its new online catalogue, accessible at http://catalog.afriterra.org/home.cmd. The SQL-backend online catalogue combines historical cartographic information, both with the digital image of the map and a textual description that displays metadata specific for the digital map selected. The database currently contains more than 1300 maps focused on Africa, more than 800 ultra-high-resolution digitized images accessible through a thumbnail image, and over 800 unique Creators (a Creator or Contributor is a person or organization that contributed to the creation and/or publication of a map). Each map is related to one or more Creators according to the following categories: Cartographers, Engravers, Publishers, and Other. The online catalogue offers mainly two functionalities: search function for region, date, keyword and a contributor; and view the map either as a thumbnail for rapid visualization or as a high-resolution zoomable image for a more detail-oriented analysis. Through a series of links in the main page, it is possible to obtain information about the following aspects of the searched map: the cartographer, the geographic region and the extent the map covers on the ground, the year of publication of the printed map and the physical dimensions of the map. In addition, the user can send to Afriterra any questions or comments relative to any map in the collection. 
Historical Maps for Learning in an Internet Mashup Culture

This paper discusses Afriterra’s preliminary approach to historical cartography, which combines multimedia documentation, open-source support, and cartographic accessibility as tools for generating a new genre of historical analysis among its users. We refer this new genre as “evolutionary historical cartography.” This type of cartography starts with the visualization of a digital map from a specific historical period and then involves the  manipulation of the digital map by one or more users. These users layer the digital map with additional layers of information coming from one of the users’ devices (camera, microphone, cell phone, laptop) or from other entities through internet or local network. The historical map evolves into a present-day or future map, loaded with reflections of the user or a community.  

While continuing in its core activities (http://www.afriterra.org), Afriterra has embarked on a new partnership with One Laptop per Child (OLPC), the maker of the $100 laptop (http://www.laptop.org), to bring historical cartographic knowledge of Africa to young people in Africa and around the world and to provide a way for these young people to share their learning experiences over the web. 
Afriterra agreed to make available on the $100 laptop a cache of historical digital maps of Africa, with specific requirements in terms of format, display, context and content. 
Afriterra decided to donate three digital maps of Africa that were representative of different periods, with different scientific and cartographic knowledge and views of Africa. The maps are the following: “Africae Vera Forma, Et Situs,” published in Antwerp in 1593 by cartographer Cornelius De Jode; “Carte De La Barbarie, La Nigritie et De La Guinée,” published in Paris in 1690 by cartographer Guillaume de L’Isle; and “North Western Africa,” published in London in 1842 by cartographer John Arrowsmith. 
The 1593 map is a continental map that captures a view of Africa at the end of the Renaissance period when Islamic and Christian accounts merged into this picture. The De Jode family illustrates many generations of artisans in Europe who printed atlas books. This map has the reference meridian that passes through the Islands of Cape Verde and, differently from a modern map, does not have a scale.  
The 1690 map of northern Africa reflects the scientific method of measured verification and the greater the accuracy of information about the land. Its cartographer, Guillaume de L’Isle was a leader of the Academie des Sciences in Paris, and he made many corrections to the errors in geography that were handed down from past centuries. This map, which is made to scale, uses the reference meridian that passes through the Isle de Fer (Island of Ferro, also called “El Hierro”) in the Canary Islands in the Atlantic Ocean off the coast of Africa. 
The 1842 map of northern Africa records specific land features and routes from Libya, Senegal, and Nigeria connecting the interior, and these elements were based on eye-witness accounts obtained in the early 1800s. John Arrowsmith, August Petermann, and others assembled these accounts into a popular series of updated maps each year in the journals at the Royal Geographic Society of London and the Mitteilungen der Geographischen Gesellschaft of Vienna. In this map, the reference meridian passes through Greenwich, England (00 longitude). The Greenwich meridian was officially established by Sir George Airy in 1851 and became an international standard in October 1884.
Afriterra maps and other historical maps available to students and educator through OLPC are accessible through the internet at http://dev.laptop.org/pub/content/Library/.  
In the spirit of giving not only the content but also the tools to explore the content within an educational framework, Afriterra is developing a prototype, based on one of the donated maps, to enable students to use and explore the history, science, and cartography of the past while providing tools for learning about their surroundings and their resources.   

Figure 1 – $100 Laptop (OLPC) supplied to a Nigeria School, OLPC, 2007
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Afriterra has decided to take the initiative in the historical cartography area and assist educators, teachers, and school communities by providing not only content, but also tools to explore the content. 
Data 
For a demonstration, we used the 1842 northern Africa map by John Arrowsmith, one of the founding members of the Royal Geographical Society. (3) 
Figure 2: “North Western Africa,” published in London in 1842 by John Arrowsmith, Afriterra Foundation, 2007
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Methods

We georeferenced the 1842 northern Africa map by using ArcGIS9.2 software from ESRI, Inc. and then we used the georeferenced map within the $100 laptop software environment. This environment is based on Sugar, a python-like programming language, and a suite of open source software such as the GTK toolkit for graphic rendering, the CAIRO rendering library, the Pango library for international text layout, and Hyppo for drawing canvas software.  
We plan to provide students with different levels of activities for interacting with the digital historical maps that we named “My History Map Tools.” At the basic level, we will provide a visualization interface that will allow students to draw on top of the image and then to store the drawings, as well as to write a journal.  Under the supervision of educators, students will write their observations, thoughts, and questions in a journal format, and they will be able to share this information with other students in the network. For example, students will be able to read the different theories on the cartographic origins of the inland Niger delta and Lake Debo (4), develop their own hypotheses, report them through the journal process, and engage in discussions with other students and teachers.  Another interface will allow the students to add their own voice and music to the historical maps. 
At a more complex level, students will use the internet to access resources at Afriterra, OLPC, and other web services, and develop an internet mashup. The etymology of the term “mashup” derives from the music field, and it is adapted to the enterprise internet, particularly to the open source software. Through one graphical user interface, a user will be able to use or add additional internet software applications that would combine to deliver unique information to the user. Mashup is a type of web2.0 enterprise framework where information and visualizations are separated into different layers and/or areas to allow different forms of reuse and creativity (5). Although we do not expect users to master its intricacies, Afriterra is working to make the user experience user-friendly, flexible, and as diverse as possible.  
Figure 3: Schematic of Afriterra’s My History Map Tool. Afriterra. 2007
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Discussion and Conclusion
Historical maps exercise a strong attraction among students and scholars across the world for several reasons: they represents beautiful aesthetic and artistic objects, they allow the mind to wander into unknown places and foster creativity and imagination, they represent the scientific knowledge of the time, they reflect the geopolitical view of the societies in which the cartographers trained, they illustrate spatial patterns and relationships among the depicted objects, and they represent a window on the time in which the maps were published.  
With the knowledge from historical maps, students will be able to gain a better understanding of the environment in which they live. Under the supervision of an educator, students will be able to reflect on the lessons learned from the past and how to put historical events that often reflect the imperfect nature of human kind and societies (6) into present-day perspective.
The unique dimension of Afriterra’s efforts relies on the fact that the majority of the rare maps in the Afriterra collection represent an “outside” view of the African continent, its exploration, discoveries, cultures, and peoples. For the first time, through the One Laptop initiative, local students and educators will have an opportunity to add their individual histories and their contemporary reflections on the cartographic digital record. Some of this material from the local level will eventually be made available to the virtual community via the internet. 
This process will provide a prime opportunity to evolve historical cartography into a modern multimedia recollection of places, events, and people. This new aspect of the discipline, which we call evolutionary historical cartography, will contribute greatly to a dialog about our common heritage and our common future. 
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