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1 Introduction

Archaeologically relevant research data consists of a variety of
different kinds of information including measurement data,
photographs, charts, maps, drawings, notes, literature references and
archival records. In most cases, the different types of documents are
kept in physically separate places. Photographs are kept in archival
boxes, digital photographs as files on a hard-drive or in a photo-
management system. Notes are kept in notebooks and word
processor documents, drawings on paper and in various digital files
and references in notebooks or in a reference manager. The problem
with having data in all these different formats and physically separate
locations affect both an effective management and use of the assets.
It is difficult to keep track of what material is where and in what
condition, and what is the general status of the preserved data. For
the same reason, the material does also tend to be difficult and time
consuming to access and use.

Various approaches to merge individual types of archaeological data
and to preserve it in integrated repositories have been discussed in
the literature (e.g. Banning, 2000; Braccini and Federici, 2010;
Carver, 2005; Dunn, 2006; Esteva et al., 2010). At the same time,
for practical reasons, different archaeological institutions and national
heritage boards have developed integrated systems, both manual and
computerised, in different countries. In the majority of cases,
however, the systems have been built for rather specific institutional
and contextual purposes and the integration of different types of data
has been limited by multiple technical and practical factors.

This article discusses a series of case studies of using a web based
collaborative semantic wiki to store multiple types of archaeological
and historical research data within one system that is accessible to the
different stakeholders of the data. The notion of stakeholder is



understood broadly to include all conceivable parties with potential
interest in the data including (but not limited to) excavating
archaeologists, researchers, general public, cultural heritage
administrators. The aim of this article is to map and discuss various
possibilities and challenges related to using a wiki in the management
of the archaeological research data. The article is based on three case
studies of information management trials on three Finnish sites, Saari
Manor (Mynidmaéki) and the castles of Kajaani (Swe. Kajana) and
Kuusisto (Swe. Kusto).

2 Archaeological information

Archaeological information differs from other types of information
and, more specifically, cultural heritage information in several
respects. The accumulation process of archaeological information
resembles that of archives (Shepherd, 2010) by the processual nature
of how information builds up as a result of archaeological
excavations and surveys. That process is in clear contrast to several
other cultural heritage disciplines that are based on more explicit
conscious selection and collection of materials and information. The
second consequential similarity to archives relates to the appraisal
and conscious disposal of material of less significance (Craig, 2004).
The primacy of materiality and physicality of archaeological evidence
distinguishes it from disciplines that focus on texts and makes
archaeological information similar to other disciplines that study
material culture.

The core information sources used by archaeologists consist of
archaeological primary materials (e.g. finds and sites), scholarly
literature and personal communication (Huvila, 2006). The general
patterns of information source use are in line with the findings of the
earlier studies on the humanities scholars, but unlike in several other
humanities  disciplines, the cross-disciplinary and scientific
tendencies of the archaeological practises are considerably more
typical on the level of individual information sources and information
seeking archaeologists. The general tendency to make a distinction
between primary and secondary materials, a variety of utilised
information sources, and the long lifespan of the relevant literature
are shared by the archaeologists and the majority of the humanities
scholars (Tibbo, 1994; Tibbo, 2003).

Another aspect of significance of archaeological information is that
all documents tend to serve a dual purpose of being both information
containers and pointers to new information. Sources may contain
direct links such as bibliographical references, but also indirect
references to potentially interesting follow-ups such as the material,



find spot and the form of an object. The dual role of information can
be traced back to the sporadic publication of results, but it seems to
penetrate also to the contextual diversity of archaeological
information needs. Archaeological material and information about the
material are important, but even more important is to know the
provenience of the material, the method of its acquisition and for
which purpose it was originally collected. The information on the
provenience is a prerequisite for the capability to use a set of
secondary data (i.e. first-hand observations made and documented by
another archaeologist) as a primary material. The importance of
provenience applies broadly to all social science research, but
archaeology may be argued to be especially sensitive to poor
documentation of contextual information for two specific reasons. In
comparison to many other fields of humanities and social science
research, some individual pieces of archaeological data, for instance
pottery sherds, are not as self-describing as texts, images or oral
accounts. The second aspect of archaeological data relates to
contextual distance between researchers and the objects of study.
Even if it is risky to make analogies between the context of
researcher and that of the subject of study, in archaeology it is often
more difficult than with contextually closer topics. The consequence
of poor contextualisation is that researchers are reluctant and unable
to use secondary data if it is lacking information about the data
collection methods used in its acquisition. Rice underlines the
salience of proper contexts by stating that “the problem of access for
research data is more than discovery” (Rice, 2005). The difficulties
of understanding earlier information, and the consequent reluctance
and inability to make tenable references to it, challenges the
rationality of preserving any data. Therefore the process of collecting
and preserving data should emphasise the importance of capturing
and recreating the relevant and trustworthy contexts of the original
information. Ulisse recognises a similar problem in the web
publication of the archaeological records. The information is often
available without being usable for most of the visitors (Ulisse,
2004). Researchers need to know how information was obtained and
how conclusions were made in order to be able to judge whether the
claims make sense from the point of view of their own perspective.
The validity of data acquisition pertains to the technical validity of
data collection methods, but also to contextual validity of the
viewpoint of the archaeologist that collected the data.

A final aspect of significance for archaeological information as for
any scholarly information is its political and purposive nature.
Shanks and Tilley underline the political nature of archaeological
claims noting that “archaeology is of the present” and it “involves



taking an ethical and political stand on the past in the
present” (Shanks and Tilley, 1992). The values of archaeology are
not merely subjective (Shanks and Tilley, 1992) and the
interpretation of archaeological material is not a value-free process of
documenting and disseminating objective facts about the human past.
Archaeology is about expressing contextual and situated claims on
the implications of the gathered evidence on past human activity
(Lavento and Suhonen, 2003). The human past and the purposes,
meanings and values related to its scholarly study and preservation
depend on an individual viewpoint.

3 Challenges of information management in
archaeology

Earlier studies of the information use of archaeologists have
identified several information management related challenges.
Archaeologists themselves have indicated that registers, catalogues
and databases are important for their work, but records tend to be
lacking in comprehensiveness and often also in the relevant
information (Huvila, 2006). In general, archaeological information is
only sporadically available. The problem is especially immanent in
field archaeology. Reports on earlier investigations may be entirely
non-existent or consist of some scattered notes, un-catalogued finds
and fragmentary data (e.g. Rimon, 2005). An occasionally lacking
documentation, the small number of researcher-archaeologists, and
consequently, of publications, in many special fields of archaeology,
limit the comprehensiveness and quality of the available information
resources.

The observations made on the practices of archaeological work and
information work processes during the present study provide
indication of the resonance of several factors, which contribute to the
construction of the situations and contexts in which knowledge
emerges. The explicit processes of information work address the
constituency of archaeological material, data and published
information as the primary locus of knowledge formation. The
effects of the situation and contexts of the emergence of the
archaeological material and information, personal influence of the
individual archaeologists and the social life-world within and outside
of the communities of archaeologists, are implicitly acknowledged in
their practises of information work. The implicit processes remain,
however, highly tacit and thus unmanageable in other than ad hoc
terms. Experienced archaeologists tend to have an instinct of how to
‘read’ archaeological information, but when the context of the
reading becomes sufficiently alienated from the original context of



the data (e.g. because of the time), their capability to understand the
information becomes diminished.

The interpretation of the archaeological material and the subsequent
formation of archaeological knowledge is affected also by a number
of subjective factors on each level of the interpretation (Trigger,
1993). Innovation and novel interpretations of archaeological data are
‘products’ created by individuals on the basis of their own
conceptions and frames of reference. These internalised conceptions
and frameworks are, on their turn, springing from the social and
cultural context of the referrers. The notion of furthering the
emergence of knowledge is dependent both on the coming up of the
new interpretative frames and a continual critique of the current and
past approaches.

Because of the contextual diversity and embeddedness of
archaeological information work, successful management of
information requires sensibility to the process of how archaeological
information comes into being and its context. Orlandi (1999)
summarises the constituent premises of archaeological informatics
while discussing the ideas of Guimier-Sorbets (1996) on the role of
multimedia in the publication of archaeological materials:

1. Like all scientific disciplines, archaeology is concerned with
the treatment of information: The relation of archaeology and
informatics and multimedia may thus be divided into three phases:
elaboration of the documentation, interpretation, and diffusion of the
results.

2. The third phase, diffusion, has to be based to the notion of
publishing cumulative information.

3. The second notion begets a need to make effective typologies
and to standardise archives and the archival processes.

4. Empowering the communication of ideas and information
between researchers is constituent to the archaeological work.

According to the premises, first, archaeological information systems
need to focus and accommodate the information work processes
related to archaeological work instead of emphasising atomic data
objects. The systems should grasp not only documentation, but also
the following steps of interpretation and diffusion of the results.
Furthermore, the systems should support accumulation of
information, not only data. In order to be cumulative, a relevant
degree of standardisation is needed. However, standardisation
should be seen as instrumental to the accumulation of information
and communication of ideas instead of being an aim in its own right.

According to Huvila (2006), the knowledge organisation related
challenges of the practices of organising archaeological information



may be classified into two major categories, 1) structure and 2)
dynamics related issues. The first category relates to the technical
issue of how a data structure is capable of representing the
complexity of archaeological information (the critical success factor
of fit archaeological information work, Huvila, 2006). The second
category is related to the question of how data structures support its
dynamics (sustainability, Huvila, 2006). Knowledge organisation
schemes and data structuring approaches discussed in the literature
and used in practice encompass different approaches to address the
challenges related to these categories.

Most of the current data management systems used in archaeological
documentation and information processing are based on the relational
data model (Codd, 1970; ref. e.g. Drap and Long, 2001; Hynst et al.,
2001; and Papalexopoulos et al., 2001). The relational model is
technically very efficient. A consequent reason for its popularity in
archaeology is that it is the regular data model used in the majority of
commercial and open source database management systems (ref. Bell
and Eiteljorg, 2006). The major problems with the model is that it is
not optimal for processing complex and heterogeneous data, and the
attempts to process complex data lead to highly complex and difficult
to manage relational structures.

The problems of the relational model have led to proposals of using
more tractable data models. Hyperlinking represents an exemplary
alternative approach, which has been suggested as a substitute to the
relational model (e.g. Agnello et al., 2003). XML, Semantic Web and
ontology related technologies promise flexibility, man and machine
readability and extensibility (Niccolucci and Cantone, 2003; Schloen,
2001; Niccolucci, 2002; Barchesi, 2004; Bell and Eiteljorg, 2006;
ref. also Cantone, 2002 and Ross, 2003). Neither hyperlinking nor
ontology based approaches are entirely unproblematic. Veltman
summarises the essential cultural heritage related problems of the
present ontological approaches advocated by the Semantic Web
movement to the issues relating to the 1) management of different
world-views, 2) evolution of the definitions and meanings, 3)
distinction between the words and concepts, 4) handling of the new
classes of relations and 5) dynamism of the models of knowledge
organisation (Veltman, 2004).

The first problem of the digital data processing relates to the use of
absolute estimations instead of subjective interpretations, which are
prevalent in the real-life contexts (ref. Gabucci, 2005). The poor fit
of formal data structures in archaeology, is a result of the nature of
the archaeological knowledge, which 1is primarily based on
hermeneutical interpretations instead of ontological representations of
truth (cf. Bénel et al., 2001). In an attempt to implement a support



mechanism for a more advanced degree of subjectivity, Niccolucci et
al. have demonstrated the possibilities of using fuzzy logic to
represent confidence and reliabilities (ref. Niccolucci et al., 2001;
Hermon and Niccolucci, 2003; Hermon et al., 2004 and D'Andrea,
2004). Besides the subjectivity, similarly pressing problems relate to
the representation of the complete dimensionality of the
archaeological space (ref. Barcel6 and Vicente, 2004), the persisting
issue of the huge amount and fast accumulation of data, and the
linking and organising of all related information in meaningful
entities.

The Semantic Web approach addresses the notion of multiplicity of
knowledge claims by multiple coinciding ontologies (i.e. 'multiple
overlapping truths’) (Maedche et al., 2003). From the (non-
philosophical) ontology point of view, the overlap, evolution and
different versions are an issue that requires specific attention (Noy
and Klein, 2004), but are basically a “solvable” problem. From the
hermeneutically aligned point of view, on the other hand, the
approach of seeing the overlap as a problem is a problem in itself. In
the context of human knowledge, knowledge is perceived to be
overlapping per se and here are the solutions in a sense of definite or
parallel objective answers (Rittel and Webber, 1973). There is a clear
difference between expressing a claim as an interpretation or as a
parallel truth.

A further approach to counter the rigidity of the ontologies and
taxonomies is based on participatory description and management of
information. Folksonomies are based on collective tagging of
resources and statistical clustering of the tags. Kansa (2006)
suggests a folksonomy based approach for archaeological
documentation. Zhou and Bénel (2008) have implemented such a
system for studying Greek vases. Tags are potentially useful, but
they do not per se negate the need of formal taxonomies or
controlled vocabularies. From the management point of view, the
most pressing concern with this approach is that folksonomies are
equally difficult to control and manage as "knowledge’ or a piece of
non-specific information. Social tagging may empower usability and
make information more findable (Morville, 2005; Golder and
Huberman, 2006), but it does not contribute specifically to making it
more manageable.

Fox (2005) and his research group have focussed on a theoretically
founded methodology for constructing a generic digital library
framework, which may be used as a basis for domain specific digital
libraries. The so called 5S methodology is based on an idea of first
providing a highly general data structure. The new items and
collections are imported with their respective schemas and directly



mapped to the existing framework. When needed, the existing
schema is augmented with new additional objects (i.e. entities). The
proposed approach has much strength. The inherent problem with
such an approach is, however, the increasing complexity of the
growing system when new collections are added. Simultaneously,
the number of objects within each dimension increases and due to
partial matches between them (Raghavan et al., 2005). For instance,
objects VESSEL and POTTERY discussed by Raghavan et al.
(2005), are not necessarily exclusive as object types. They merely
originate from different collections.

4 Wiki approach to information management

Because of multiplicity of issues related to earlier models of
managing archaeological information, the authors chose to explore an
alternative approach with a specific aim of addressing the dilemma of
formality and flexibility. Wiki is a web based software for
collaborative writing and data management best known for its use in
Wikipedia, the free encyclopaedia (www.wikipedia.org). Wikipedia
is not, however, the only example of a wiki. Thousands of wiki-
systems are used to manage a diversity of information all over the
web and within different organisations. The word wiki is Hawaiian
and means “fast” (Leuf, 2001). Wikis allow users to edit web
documents using a simplified mark-up language. The languages vary
between different wiki-systems, but the approach and functionality is
similar. It is possible to mark text as title, create links and separate
paragraphs, mark italics and strong text style using the mark-up. It is
also possible to create links to documents that do not yet exist.

Besides being a technology, wikis represent also a particular type of
approach to information management characterised by openness and
participation. One of the key principles of the wiki approach is
anyone (of those who have been granted a login, or, or instance, all
web users) can edit a document. Even though many wiki systems
have functions to restrict access to their content, in contrast to
traditional information systems, the principal approach of wikis is
based on openness. In a wiki, everyone can do anything unless
explicitly forbidden (Ebersbach, 2008). Wiki systems save
information on all changes made to documents and provide easy-to-
use functions to revert to an older version (Ebersbach, 2008). In
practice, in case of error or malicious edits, it is easier to repair the
damage than to cause it.

5 Semantic wikis

A simple definition of a semantic wiki is that it is a traditional wiki



system augmented with Semantic Web technologies (Tazzoli, 2004).
The purpose of these technologies is to improve searchability and
machine-readability of the information available on the Web
(Berners-Lee et al., 2001). In the context of semantic wikis, it is
possible to enrich wiki data with semantic descriptors that make the
information more findable and easier to integrate in other contexts of
use.

The semantic wiki systems may be categorised into two broad
groups. In the first type of semantic wikis the wiki functionality is
built on top of a highly structured formal data model. KiWi (http://
www kiwi-project.eu) and Metaweb used in Freebase (http://
www freebase.com) are examples of this approach. The second type
of semantic wikis is based on the wiki approach and the semantic
functions are typically built on top of an existing wiki platform. An
example of this approach is Semantic Mediawiki (http:/
www.semantic-mediawiki.org), a semantic wiki used in the present
study, which is an extension to Mediawiki software, the wiki system
used in Wikipedia. Semantic Mediawiki is used in diverse scholarly,
professional and hobby related contexts (for examples, see http://
smw referata.com/wiki/Special: BrowseData/Sites). Most of the
Semantic Mediawiki sites have been built to serve as digital libraries,
document and information management systems. The semantic
markup used in Semantic Mediawiki is based on RDF-triplets
(subject, predicate, object). The triplets are used to formally describe
documents. For instance, a document HAS a version CALLED
“report 2009-01-01”. The triplets are inserted within normal

Mediawiki documents using specific mark-up coding.

6 Mneme system and the management of archaeological data

The present study discusses a set of preliminary findings and
observations from the first phase of an action research project on

developing semantic wiki based documentation of archaeological
sites. The focus of the documentation was on castle and manor sites.
The project started in June 2008 with a development of the first 0.1
version of a semantic wiki based documentation system called
Mneme. Both the scholarly study and development was done in
short cycles using an approach inspired by agile software
development methods and pair work (Conboy and Fitzgerald, 2004)
of the two authors of the present article with frequent consultation of
other experts. The data model, user interface and documentation
process were planned, evaluated and revised simultaneously in an
attempt to develop a comprehensive documentation approach with a
special emphasis on the development and integration of new working



methods and the new documentation system. After an initial two
weeks of field trials at Kuusisto Castle (Kaarina, Finland) and Saari
Manor (Mynaméki, Finland) conducted in rapid development cycles,
the work was continued off site with launches of new iterative
versions of the documentation system on an approximately monthly
basis.

An analysis of the project work and the first versions of the
documentation system revealed several significant factors that relate
to the documentation work and the development of systems to
support it. A SWOT analysis of the strengths, weaknesses,
opportunities and threats of semantic wiki based documentation
systems was conducted to systematise the observations.

Strengths Weaknesses

Flexibility (work routines) Learning curve
Flexibility (data) Difference from traditional
Collaboration support practices

Single platform Management

Linking Network connection and
Media integration synchronisation
Opportunities Threats

Collaboration Lack of collaboration
Dissemination Lack of organisation
Integration of work process Process integration

Data integration
Organisational change

Table 1: A SWOT analysis of a semantic wiki based archaeological
documentation system

Semantic wiki based approach offers a mix of flexibility and
formality both on the level of data models and on how
documentation work is organised. Flexibility was clearly found to be
a significant strength during the evaluation of the Mneme system.
Trials at different sites and the contexts of building and field
archaeology revealed both the need to adapt the preliminary data
models in iterations and to adapt documentation to fit in the specific
conditions of individual contexts. Similarly, it was possible to adapt
the system to different work routines of individual archaeologists
and projects by suggesting alternative procedures of inputting
documentation. Semantic Mediawiki provides all collaborative



features of Mediawiki platform and as a web based solution and
possibility to manage different media formats (images, tables,
documents, text, structured data) on a single platform either as native
data or attached documents, to /ink them to open and proprietary web
contents.

The major weaknesses of the approach seemed to relate to the
learning curve of the system and the differences between the wiki
approach and the traditional work practices of archaeologists. Using
Semantic Mediawiki in documentation work requires at least one
person able to manage the complete repository and to construct the
documentation framework. The need for better technical and
information skills have been noted by the authors before (Uotila and
Huvila, 2006), but there are many obstacles in the way. The principal
difference between the wiki approach and the traditional
archaeological documentation process is that in a wiki the
documentation 1is inserted directly into the documentation system
instead of first producing preliminary field notes. Another difference
is that the semantic wiki forces to consider structures and relations
between documented entities in an earlier phase than before.
Another, weakness of the approach relates to the technical
architecture of Semantic Mediawiki based on client/server model.
Although networking technologies, computers and portable devices
have developed rapidly, not all archaeological sites are located within
the reach of reliable wireless communication and the possibilities to
connect to remote servers. Local networks always need maintenance
and due to the time constraints of archaeological work, the reliability
of the documentation system is important. Running two copies of the
system is also somewhat problematic, because it currently only partly
solves issues related to the synchronisation of the two Semantic
Mediawiki repositories.

The major opportunities of the discussed approach pertain to
collaboration and dissemination of documentation and research
results. Earlier studies have shown that the small number of
published research papers and difficulties of access to documentation
are major issues in archaeological information work (Huvila, 2006;
Fox, 2005). For the same reason, it is difficult and time consuming
to conduct comprehensive comparative studies. Another opportunity
of the wiki approach is the possibility to integrate the entire
archaeological documentation process within one system that
allows flexible structuring and presentation of different versions and
stages of data and interpretations. Similarly, it is possible to link and
archive all relevant data files into the same easily accessible place.



Besides being flexible and adaptable to the premises of
archaeological work practices, a semantic wiki based approach may
be used also as a management instrument. Information systems may
be, however, also used to facilitate positive organisational change in
workplace procedures. At present, archaeological documentation
consists of cycles of documentation and re-documentation directly in
the field, after each work day in the field, post-excavation and
publications phases. Even though it is clear that iterations are
necessary to develop a thorough understanding of the documented
archaeological site, it might be beneficial to reduce the amount of
purely technical re-documentation work. A semantic wiki can
function as an evolutionary documentation environment that allows
the first field notes to develop into reports and final publications
within a single integrated environment reducing the need for manual
rewriting and processing of data.

The most apparent threats to this approach relate to work procedures
and a lack of seizing of the opportunities. Even though a wiki based
system affords collaboration, there are many social and technical
reasons why the collaboration might not work. The flexibility of
Semantic Mediawiki can be an advantage, but simultaneously it can
be an issue. Because the platform does not enforce a specific
approach to information organisation, the responsibility for the
integrity and organisation of the documentation and the repository
lies on its users and contributors. In contrast to digital libraries of
similar or quasi-similar documents and information objects, the
complexity of archaeological sites can make it difficult to manage a
repository well. Finally, a significant threat is that the work
procedures do not match effectively with the wiki approach. The
advantages of evolutionary development and enrichment of
documentation can work only if participants engage in the
documentation work within the system.

7 Conclusions

In summary, the principal assets of a wiki-based approach is the
relative ease of use of wiki-based systems, the flexibility of editing,
describing and structuring data, support for basically any kind of
data and the possibilities for collaboration in distance. The difference
between the traditional and semantic wiki based work procedures is a
major challenge for wider adaptation of the Mneme documentation
system. In general, it is less advisable to adopt information systems
that do not support current work practices. The development work of
the Mneme system gave several insights into practical issues with the
order of individual tasks supported by Semantic Mediawiki and



required by archaeological documentation work that required specific
attention. One crucial difference is that wikis are based on the
assumption that entities (i.e. wiki pages) are created first and images
and other documents are linked to these entities thereafter. In
archaeological fieldwork, however, the observation tends to come
first before an archaeologist interprets it as an entity.
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