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RESEARCH OBJECTIVES

In this paper we propose using digital maps as spatial hypertext in 
DH geo-spatial archive which in turn will facilitate a deeper spatial 
analysis of the geolocation visualised. 

1. Define and establish geo-spatial archives in DH and 
characteristics. 

2. Digital maps as spatial hypertexts within a geo-spatial DH 
archive - Prototype of a geo-spatial archive on Dalit massacres. 

3. Methods, tools, and opportunities of using spatial hypertext 
within DH geo-spatial projects. 

Initiate discussions . . . Deep Mapping
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▫ “An archive consists of records which have been selected for
permanent or long-term preservation for their historical
value, enduring research value, operational needs and risk of
content loss. . . Digital archive seeks to preserve the
information in digital format regardless of media on which
that information is stored (Niven 2011)” (Yadav 2016, 63).

▫ Digital archives increased the access to rare manuscripts and
texts – new ways of reading (like non-linear reading) (Stokes
2013).

▫ In DH projects “archival materials combine traditional
humanities research with computational methods” (Note
2022).

▫ Beginning of DH projects could be traced to building of “digital
archives, databases, and tools to provide access to materials—
projects that resembled the work of libraries more than
scholars” (Stokes 2013, 7).

▫ ‘Spatial turn’ in traditional humanities and DH - geo-spatial
projects - archive important multimedia documents.

INTRODUCTION
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▫ Examples of geo-spatial DH projects –

Deep Map and Spatial Narrative Project at the IUPUI

Deep Map of the English Lake District at Lancaster
University

▫ These projects have successfully blended
multiple forms of media like images, annotated
texts and georeferenced historical maps on a
single base map. Fig 1.

Figure 1: Prototype Deep Map of the Lake District that blends historical maps with Google Street 

View imagery alongside an extract from the Corpus of Lake District Writing that focuses on this 

location. Image credit: Alexander Reinhold.
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▫ Authorial London by the Stanford
University, Artists in Paris by Queen Mary
University of London - interactive web-map
based spatial humanities project - different
base maps - visualise year wise data on a
static geo-referenced base map

▫ Interactive maps with hyperlinked media -
incorporation of geographical hypermaps.

▫ Better understand – ex in Artists in Paris
project

Figure 2: Screenshot of the Artists in Paris project showing the location of artists in 

Paris during the year 1709.

▫ Definition - geo-spatial archive in Digital Humanities (DH) – reluctance to use ‘spatial archive’ or
‘geo-spatial archive’ by DH projects

▫ Literature on geo-spatial archives in DH (Foley and Murphy 2015; Hu, Karna, and Hildebrandt 2018)
provide methodology and steps



Open-access DH projects that connect historical, 
narrative and or textual materials with geospatial 
coordinates for long-term preservation. The project then 
visualises the materials to physical place/s using an 
interactive digital map which in turn serve as a geo-
spatial archive of the materials that can facilitate 
further analysis.
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We define geo-spatial archives in DH as, 



Geo-Spatial

Archives
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This Paper. . . 

Geo-tagging the 
multimedia data in 
maps with 
geolocatable 
physical 
coordinates.

Classification

Thematic: Race and 
Gender (Colonial 
Frontier Massacres, 
Australia).
Literature: places in 
literature and 
literary authors 
(Authorial London).
History: The Atlas of 
early Printing.
Culture: Going to 
the Show.

Characteristics 

Open-access.
Use of spatial or 
geographical 
datasets.
Interactive map and 
map-like 
visualization. 
Availability of 
multimedia data 
through the maps. 
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▫ Spatial Hypertext, Cartographic Hyperdocuments
(Milleret-Raffort 1995), Hypermaps (Kraak and Driel
1997), Geographic Hypermedia (GH) (Kong and Liu
2011), Geographic hypermedia system (GHS) (Kong
and Liu 2011) and hyperlocal (Stokes 2013)

▫ We - hypermaps or spatial hypertext

▫ Hypertext has different definitions in different
disciplines like literature and computer science
(Wardrip-Fruin 2004).

▫ “Hypertext is text which is not constrained to be
linear; Or it’s the text which contains
links/references to other texts (that a reader can
immediately access). The term was coined by Ted
Nelson around 1965” (Ganore n.d., 1).

BACKGROUND
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Hypertext vs Hyperlink

“Hypertext documents
are interconnected by
hyperlinks, which are
typically activated by a
mouse click, keypress
set or by touching the
screen” (Ganore n.d., 1-
2).

“Hyperlinking includes the basic
feature that any section of
content, whether visual, spatial, or
textual, can be associatively linked
to others based on a discrete
semantic relationship” (Lang and
Baehr 2023, 53).

Hyperlink is comprised of URLs.

“Hypertext is built upon the
singular premise inherent in its
basic definition, linked text,
including all its possibilities
both structurally and
semantically” (Lang and Baehr
2023, 53).

Hypertext refers to the text
containing the hyperlink

Common hypertext - document-centred hypertext had limitations as users can get lost in the hyperspace 
of large networks of interconnected documents (Solis and Ali 2010). 
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Spatial Hypertext

▫ “Spatial hypertext is a kind of hypermedia that is based on
using visual and spatial characteristics to define relations
among hypertext elements, which are seen as ‘sticky notes’or
bibliographic cards that can hold hypermedia content (text,
images, hyperlinks, etc.)” (Solis and Ali 2010, 238).

▫ Shipman and Marshall (1999, 2) - spatial hypertexts “allows
users to take advantage of their visual memory and pattern
recognition”.

▫ Spatial hypertext - network maps with nodes and links and not
geographical maps.

▫ Critspace (Audenaert, Lucchese, and Furuta 2010).

On Picasso - “provides an HTML based interface for accessing the
collection maintained by the Picasso Project that contains nearly
14,000 artworks (including documents) and 9,500 biographical
entries” (Audenaert et al. 2008, 51). Figure 3: Screenshot of CritSpace showing a document 

along with several related preparatory sketches 
Picasso made for Guernica about the same time. 
(Source: Audenaert et al. 2008)



Hypermaps
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▫ “Laurini and Milleret-Raffort (1990) introduced the term ‘hypermap’ - a multimedia
hyperdocument with geographical access. Geographical access implies access by
geographical coordinates. The idea behind the concept was the desire and ability to
retrieve all documents related to a certain area” (Kraak and Driel 1997, 457).

▫ Hypermaps - maps, multimedia objects and links among these objects (Voisard 1998).

▫ Here, use of geographical maps as hyper document or base document upon which
further georeferenced multimedia systems (including further geographical
hypermaps/maps) are arranged.

▫ Base map - georeferenced hyperlinked maps or hypermaps and other multimedia
containing more details about the places or areas under study.

▫ “Thus, the individual data elements are linked to maps to present
the semantics related to the objects in the map, and to enhance the
geographic information for further exploration, analysis, and
presentation” (Alencar et al. 1997, 245).

Figure 4: An example of a
Hypermap Based Application
(Source: Alencar et al. 1997).
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▫ The use of cartographic hypermaps is
quintessential to improving DH projects
that makes use of geospatial technologies.

▫ Growing interest in utilizing geographic
information systems (GIS) in the digital
humanities and social sciences (DH).

▫ GIS-based DH projects usually emphasize
spatial analysis and cartographic
capability (e.g., displaying the locations of
people, events, or movements), however,
GIS alone cannot easily integrate
multimedia components (e.g., descriptive
text, photographs, digital audio, and video)
of DH projects (Hu, Karna, and Hildebrandt
2018, 1).

▫ “Cartographic hyperdocuments (in short
hypermaps) are based on the hypertext
techniques for automatic cartography. They
allow the user to navigate between textual and
cartographic information nodes in order to get
a well-documented representation of the
space” (Milleret-Raffort 1995, 197).

▫ In hypermaps the new types of objects are
considered as targets defined in terms of
semantic units thereby facilitating the
creation of links such as map-to-map, map-to-
image, image-to-map and map-to-text among
others (Voisard 1998).

In DH. . .



13

Creation of 
content node 
(via word 
processor or 
existing 
graphics 
software) 

Hypermaps

creation of 
links (that 
facilitates 
navigation)

▫ Platform to organise the multimedia components in a DH geo-spatial archive - A single mouse click

▫ Hypermaps are therefore a georeferenced approach to hypermedia (Kraak and Driel 1997).

▫ Both thematic and spatial navigation within a geo-spatial archive (Milleret-Raffort 1995).

▫ Differ from geographic-based searching (or spatial browsing) for scanned maps and documents such as the
BTAA geoportal (“Big Ten Academic Alliance Geoportal,” n.d.).

Functions (Kraak and Driel, 1997, 460-61):

1. access documents by spatial hypermap navigation
(by clicking anywhere on the map);

2. access documents by thematic hypermap navigation

3. access documents by temporal hypermap navigation
(by adding a time-tag in addition to the usual geotag
and attribute tag)

4. apply filters in search and display

5. update the hypermap and storing hypermap data.

Hypermaps therefore serve as “a browser of
geographical information systems” (Kraak and Driel
1997, 463).

Milleret-Raffort (1995) 
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Method and Prototype

▫ Creation of web-based hypermaps for
DH geo-spatial archive that are
published online.

▫ ‘Spatial hypertext’ and ‘hypermaps’ –
cartographic hypermaps

▫ Norton (2023, 1) - “digital Ulysses
project that applies
hypertext/hypermedia, GIS, and wiki
technology to provide users with easier
access to all the materials necessary to
contextualize the novel and add their
own interpretations”.

▫ Focus on annotation of
hypertext/hypermedia and not
cartographic hypertext
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Text-to-Map Hypermap in which maps
are embedded as hyperlink to a text or
description in the archive.

From a text or other multimedia to a
geographical map.

Ex: Grub Street Project - spatial
hypertexts in the ‘Maps and Views of
London’ section will redirect the viewers
to the respective maps as shown in
Figure.

Map-to-Map Hypermap in which maps 
are embedded as hyperlink to a map that 
is already visualised in the archive.

From one geographical map to another.

Ex: Army Barracks of Eighteenth-Century 
Ireland - interactive points on the main 
map will take the readers to a detailed 
map of the selected location as shown in 
the Figure. 
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▫ Mapping platforms such as
google maps and GIS
softwares.

▫ Ex of interlinked geographical
hypermap system is wikimaps.

“Wikimaps visualise the evolution
of links over time between
wikipedia articles in different
subject areas” (Kleeb, Gloor,
Nemoto, and Henninger 2012, 204).

▫ Links on the map does not
directly take the readers to a
hyperlinked cartographic map.

▫ Wikimaps doesn’t follow the
direct hypermap system that
we are proposing in this article



Prototype
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PROJECT MARICHJHAPI  
MASSACRE

METHODOLOGY MATERIALS

Examines the relation among caste, 
gender and space in selected 
massacres in independent India 
through a geo-spatial archive of the 
female survivors of the massacres.

Marichjhapi massacre using 
feminist geocriticism and 
digital cartography (Justin 
and Menon 2023b).

Combination of digital 
cartography and feminist 
Geocriticism is detailed in 
(Justin and Menon 2021). 

Fictional and non-
fictional texts
multiple formats of data
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▫ Map-to-map hypermaps in the archive as the aim is to create a spatial archive, though a combination of
both map-to-map and text-to-map hypermaps will also be used.

▫ The main map or the base map of the spatial archive will feature selected Dalit massacres in post-
independent India.

▫ Each massacre (represented as a point on the map) will be geocoded and hyperlinked with the data
collected from various literary and non-literary sources.

▫ Here the data will be geocoded using latitudinal and longitudinal values.

▫ A completed hypermap on a massacre will contain “thematic layers, or thematic maps, where each layer
is a collection of geographic or geologic objects” (Voisard 1998, 15).

▫ Thematically mapped into different layers such as historical representation, fictional characters, refugee
camps and feminist organisations among others.

▫ There will also be an option to hide layers in the hypermap of a massacre so that the readers can analyse
the layers according to their specific needs.

▫ These thematic layers will be further geocoded or geotagged with other forms of media like text, images
and videos if any.
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▫ While we are clear about the proposal of geographical
hypermaps as hypertexts and are demonstrating this
through a prototype, the work to implement a system
prototype is only starting.

▫ We acknowledge the complexities in proposing this
model due to different dimension of space, location and
temporal relations with and within documents.

▫ With respect to the time-frame, we are only considering
the Dalit massacres after Indian independence (1947).

▫ As a starting point we are focusing on the prominent
massacres in each decade. Hence, we have completed the
preliminary analysis of Kilvenmani massacre (1968) and
Marichjhapi massacre (1979) from the first two decades
after Indian independence.

▫ The archive will be mostly focusing on 2D depiction of
the places through maps as it will be difficult to portray
the hypermaps in 3D.

https://sites.google.com/iiti.ac.in/femalesurvivorsof
dalitmassacre/home
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• Maps as hypertext or hypermaps can be used in
research papers as well.

• Hypermaps while offering interactivity to the
users, also facilitates horizontal and vertical
forms of reading and analysis.

• Hypermaps are efficient in structuring and
navigating a georeferenced hypermedia database
(Kraak and Driel 1997, 463).

• Hypermaps contributes to new understandings of
the relationship between space and the topic
under study.

• Hypermaps are the future of web-based archiving
as it can have extensive effect on a variety of
sectors like history, the humanities, and cultural
repositories (Stokes 2013, 15).

Possibilities and Challenges in Using Hypermaps in DH Spatial Archives

Possibilities

• Use of hypermaps result in the creation of a
geospatially informed Digital Humanities, with
geo-tagged spatial connections which in turn help
with designing spatial research in DH (Foley and
Murphy 2015).

• The flexibility of spatial hypertext supports
volatility and change (Marshall and Shipman 1995,
91) thereby making it easier to alter and update
the data as per requirement.

• Spatial hypertexts or hypermaps can also be used
in website of libraries, archives and museums.
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• A major challenge in implementing hypermaps in
DH geo-spatial archive is the lack of awareness
about the basic technologies, terminologies, and
concepts related to spatial archives.

• Maps when used as hypertexts, should provide
the context in which it is used while visualising
the data and its analysis (if any).

• Creation of hypermaps can be a tedious task,
especially for digital humanists without technical
training. Therefore, it is important to collaborate
(collaboration is an important part of DH
projects) with technically skilled people from
other disciplines.

Challenges

• The complex geospatial tools (like GIS) currently
available might not support the creation of
hypermaps especially in the context of fictional
places (in the case of literary mapping projects).

• Milleret-Raffort (1995, 207) - ‘cognitive overload’.
“When there are several windows, with different
types of links, the user can get lost. Presently, for
this problem, we have no complete or ideal
solution to propose. A possibility could be to
maintain a list of the visited nodes with their
titles. So, when lost, the navigator can return to a
previous node of interest.”



Important
An increasing number of 
novel projects coming up 
each year across the 
world. 

“A number of Digital 
Humanities projects 
involve some interaction 
with geographic data. 
Many of these projects 
involve attempts to 
address historical 
questions by applying GIS 
or digital mapping tools” 
(Stokes 2013, 15). 

Unrecognised
Existing projects do not  
identify as a spatial 
archive. 

Geo-spatial archives in DH 
are mostly website-based 
projects that seek to 
document, represent, and 
communicate histories of 
a discrete social space 
using GIS and are 
populated with 
multimedia content 
managed in relational 
databases (Stokes 2013). 

This paper
Define and understand 
the concept of geo-spatial 
archives from a Digital 
Humanities perspective.

Types and 
characteristics.

Propose the usage of 
hypermaps or spatial 
hypertext. 

Prototype.

Capture the attention of 
the spatial digital 
humanists.
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Conclusions



24

Alencar, P. S. C., D. D. Cowan, T. R. Grove, M. A. V. Nelson, and C. I. Mayfield. 1997. “An Approach to Hypermap-Based Applications.” In Environmental Software Systems,
edited by Ralf Denzer, David A. Swayne, and Gerald Schimak, 244–51. IFIP Advances in Information and Communication Technology. Boston, MA: Springer US.
https://doi.org/10.1007/978-1-5041-2869-8_31.

“Army Barracks of Eighteenth-Century Ireland – A Pilot Research Project Mapping Eighteenth-Century Army Barracks in Ireland.” n.d. Accessed January 30, 2024.
https://barracks18c.ucd.ie/.

“Artists in Paris.” n.d. Accessed January 01, 2024. https://www.artistsinparis.org/#@261848.15527273554,6250566.718238154&z=13.00&y=1675&g=s,hp,p,gp,l,slp,e,o.

Audenaert, N., G. Lucchese, and R. Furuta. 2010. “CritSpace: A Workspace for Critical Engagement within Cultural Heritage Digital Libraries.” In Research and Advanced
Technology for Digital Libraries, edited by Mounia Lalmas, Joemon Jose, Andreas Rauber, Fabrizio Sebastiani, and Ingo Frommholz, 307–14. Lecture Notes in Computer
Science. Berlin, Heidelberg: Springer. https://doi.org/10.1007/978-3-642-15464-5_31.

Audenaert, N., R. Furuta, G. Lucchese, and G. Sherrick. 2008. “CritSpace: Using Spatial Hypertext to Model Visually Complex Documents.” https://dh-
abstracts.library.cmu.edu/works/842.

“Authorial.” n.d. Accessed January 01, 2024. https://authorial.stanford.edu/.

“Big Ten Academic Alliance Geoportal.” n.d. Accessed January 01, 2024. https://geo.btaa.org/.

“Deep Maps and Spatial Narratives – The Polis Center.” n.d. Accessed January 01, 2024. https://polis.iupui.edu/about/spatial-humanities/deep-maps-and-spatial-
narratives/.

Foley, R., and R. Murphy. 2015. Visualizing a Spatial Archive: GIS, Digital Humanities, and Relational Space. Breac, A Digital Journal of Irish Studies.
https://breac.nd.edu/articles/visualizing-a-spatial-archive-gis-digital-humanities-and-relational-space/ (accessed July 27, 2023).

Ganore, P. n.d. “Semantic Clustering and Spatial Hypertext.” CMSC 676 Information Retrieval, Department of Computer Science and Electrical Engineering, University of
Maryland Baltimore County, Baltimore County. Accessed August 15, 2023.
https://redirect.cs.umbc.edu/courses/graduate/676/SP2020/SP2020presentations/Pranav%20GANORE%20Term%20Paper.pdf.

“Geospatial Innovation in the Digital Humanities | A Deep Map of the English Lake District.” n.d. Accessed January 01, 2024. https://wp.lancs.ac.uk/lakesdeepmap/.

Hu, S., B. Karna, and K. Hildebrandt. 2018. Web-Based Multimedia Mapping for Spatial Analysis and Visualization in the Digital Humanities: A Case Study of Language
Documentation in Nepal. Journal of Geovisualization and Spatial Analysis 2(3): 1-14. https://doi.org/10.1007/s41651-017-0012-4.

References



25

Justin, J., and N. Menon. 2021. Using Digital Cartography and Feminist Geocriticism in Literary Studies - A Proposal. In Conference Proceedings of ACM Digital Library,
5th ACM SIGSPATIAL International Workshop on Geospatial Humanities (GeoHumanities’21), Beijing, China, 7 pages. DOI: https://doi.org/10.1145/3486187.3490201.

Justin, J., and N. Menon. 2023a. Towards a Theoretical and Legal Framework for Dalit Massacre. Contemporary Voice of Dalits. Sage Journals. Online First.
https://doi.org/10.1177/2455328X231209627

Justin, J., and N. Menon. 2023b. Digital Cartography and Feminist Geocriticism: A Case Study of Marichjhapi Massacre”. Cartographica: University of Toronto Press,
(UTP), Vol. 58 Issue 3, pp. 95-115. DOI: https://doi.org/10.3138/cart-2022-0022

Kleeb, R., P. A. Gloor, K. Nemoto, and M. Henninger. 2012. Wikimaps: Dynamic Maps of Knowledge. International Journal of Organisational Design and Engineering 2 (2):
204-224. https://doi.org/10.1504/IJODE.2012.047575.

Kraak, Menno-Jan, and R. V. Driel. 1997. Principles of Hypermaps. Computers & Geosciences, Exploratory Cartographic Visualisation 23 (4): 457–64.
https://doi.org/10.1016/S0098-3004(97)00010-1.

Lang, S., and C. Baehr. 2023. Hypertext, Hyperlinks, and the World Wide Web. In Digital Writing Technologies in Higher Education, ed. O. Kruse, C. Rapp, C. M. Anson, K.
Benetos, E. Cotos, A. Devitt, and A. Shibani, 51-61. Springer, Cham. https://doi.org/10.1007/978-3-031-36033-6_4.

Marshall, C. C., and F. M. Shipman. 1995. Spatial hypertext: Designing for change. Communications of the ACM 38(8): 88–97. https://doi.org/10.1145/208344.208350.

Marshall, C. C., F. M. Shipman, and J. H. Coombs. 1994. VIKI: Spatial Hypertext Supporting Emergent Structure. In Proceedings of the 1994 ACM European Conference on
Hypermedia Technology - ECHT ’94, 13–23. Edinburgh, Scotland: ACM Press. https://doi.org/10.1145/192757.192759.

Milleret-Raffort, F. 1995. Some Cognitive and Technical Aspects of Hypermaps. In Cognitive Aspects of Human-Computer Interaction for Geographic Information
Systems, ed. T. L. Nyerges, D. M. Mark, R. Laurini, and M. J. Egenhofer, vol. 83, 197–211. NATO ASI Series. Dordrecht: Springer Netherlands. https://doi.org/10.1007/978-94-
011-0103-5_14.

Norton, E. 2023. “Beyond Hypertexting the Hypertext: Annotated and GIS Adaptations of Joyce’s Ulysses as Case Studies for User Experience and Engagement.” In
Proceedings of the 34th ACM Conference on Hypertext and Social Media, 1–6. HT ’23. New York, NY, USA: Association for Computing Machinery.
https://doi.org/10.1145/3603163.3609051.

Note, M. (2022, April 11). Interpreting archives through the Digital Humanities. Lucidea. https://lucidea.com/blog/interpreting-archives-through-the-digital-
humanities/ (accessed July 27, 2023).



26

Shipman, F. M., and C. C. Marshall. 1999. Spatial Hypertext: An Alternative to Navigational and Semantic Links. ACM
Computing Surveys 31 (4es): 1-14. https://doi.org/10.1145/345966.346001.

Solis, C., and N. Ali. 2010. “Distributed Requirements Elicitation Using a Spatial Hypertext Wiki.” In 2010 5th IEEE
International Conference on Global Software Engineering, 237–46. Princeton, NJ, USA: IEEE.
https://doi.org/10.1109/ICGSE.2010.35.

Stokes, N. H. 2013. A Study in Digital Geospatial History. Master’s paper. Carolina Digital Repository (UNC). University of
North Carolina at Chapel Hill. https://doi.org/10.17615/eh3m-4q31 (accessed July 2, 2023).

“Topographies of Literature & Culture in Eighteenth-Century Londonௗ:: Grub Street Project.” n.d. Accessed January 30,
2024. https://www.grubstreetproject.net/.

Voisard, A. 1998. “Geologic Hypermaps Are More than Clickable Maps!” In Proceedings of the 6th ACM International
Symposium on Advances in Geographic Information Systems, 14–19. GIS ’98. New York, NY, USA: Association for
Computing Machinery. https://doi.org/10.1145/288692.288697.

Wardrip-Fruin, N. 2004. “What Hypertext Is.” In Proceedings of the Fifteenth ACM Conference on Hypertext and
Hypermedia, 126–27. Santa Cruz CA USA: ACM. https://doi.org/10.1145/1012807.1012844.

Yadav, D. 2016. Opportunities and Challenges in Creating Digital Archive and Preservation: An Overview. International
Journal of Digital Library Services 6(2): 63-73.

Kong, Y., and X. Liu. 2011. A web-based geographic hypermedia system: Data model, system design and prototype
applications. Geo-spat. Inf. Sci. 14(4): 294–302. https://doi.org/10.1007/s11806-011-0586-9.



27

• Jyothi Justin and Prof. Nirmala Menon, Cartographies of Courage: 

Fictional Threads, Real Lives

• CLS INFRA TNA Fellowship

Acknowledgements and Credits



Thank You for Listening!

28


