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Abstract: This article focuses on the role of “skeuomorphic technologies” and “skeuomorphs of practice” in
the development of digital workflows in archeology, seeking to examine whether there are common trends
toward skeuomorphism in our development of digital infrastructures. By considering the way in which GIS,
tablet, and 3D technologies were integrated into the digital field recording at the sites of Çatalhöyük in
Turkey and Kämpinge in Sweden, we argue that skeuomorphic emulation may form an essential part of the
process of “controlling” “socializing” new digital technologies and ultimately transforming digital practice.
Ultimately we contend that a field approach that explicitly takes into account skeuomorphism as a crucial
element of transformation is more likely to encourage the development of practices, which go behind the
traditional investigation paradigms. Understanding the role of skeuomorphism as a mode of socializing
technology (see below) within the broader framework of the development of digital field practices can help
us to critically address the process of transformation of practice and identify new methodological
directions.
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1 Introduction

This article defines and discusses the role of skeuomorphism within the context of digital archeological
practice, and specifically, it focuses on the ways that the use of digital technology affects the epistemolo-
gical processes associated with the fieldwork. In doing so, this article examines whether common trends
toward skeuomorphism in digital structure and practice may form an essential part of the process of
“getting to grips” with new digital technologies and shape a conceptual framework for this process. This
article draws upon the authors’ experiences of developing digital field workflows at the sites of Çatalhöyük
in Turkey and Kämpinge in Sweden.

Archeological investigation methods are the result of years of experiments, developed for identifying
efficient recording practices. These methods are usually designed using the technology available at that
specific time and are arranged to serve conceptual frameworks, either explicitly or implicitly created for
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identifying and analyzing the various evidence encountered during the investigation. The definition of such
practice shaped the discipline as it is today and indirectly provided archeologists with rules on how the
information should be searched, grouped, and used for supporting archeological interpretations. In the
field our philosophy and practice of excavation tends to crystallize into a set of rules that are represented in
our recording systems (single context recording, lot and loci, planar recording, etc.; see, e.g., Pavel, 2010),
our on-site and postexcavation protocols, and our paper/permatrace (analog) and digital data structures.

Modifying such practice impacts the entire investigation process, and hence, the introduction of new
instruments and methods for recording and managing archeological data has always been a complex issue,
which affected at the same level both theory and practice. In case of projects that are not “born digital” (like
Çatalhöyük), the process of digital “transformation” of field practice can be difficult, but equally those
projects that are conceived and born digitally (like Kämpinge) face the challenge of making their digital
approaches mesh with our existing disciplinary philosophies of practice and preconceived concepts of
“what an excavation should be.” None of this is easy.

This article considers the process of introducing 3D visualization technology within archeological field
practice through the lens of skeuomorphism. Specifically, by reviewing the work developed during field
investigations carried out across different research projects, we review the impact that 3D recording and
visualization technology had within the daily investigation of these projects and consider how the process
of socializing new and emergent technologies by skeuomorphic emulation of both technology and asso-
ciated practice leads to a robust critical experience, which ultimately transforms field practice.

To situate these transformative processes within a wider understanding of changes in our engagement
with digital technologies, it is worth considering Buccellatti’s (2017) focused discussion of what he sees as a
modern disciplinary shift toward digital thinking or “digital thought.” He essentially argues that, as new
technologies become ubiquitous in everyday life (i.e., we become more familiar with them, more sur-
rounded by them, more trusting of them, and ultimately, imperceptibly more reliant upon them without
necessarily understanding what is going on “under the hood”), we begin to understand their potential
before we fully perceive their structural implications upon society. This preliminary understanding he
labels “para-perception,” the intuitive act of transformatively realigning our “mental templates” to allow
us to think about technologies differently, which ultimately allows us to absorb a new (in this case, digital)
“mode of thinking” (ibid., pp. 172–173). We would suggest that both “technological skeuomorphs” and
“skeuomorphs of practice” are essential to cultivating “para-perception” in digital thought.

2 So What Is Skeuomorphism?

In general terms, “skeumorph” refers to “the imitation of a shape or a decorative technique in another than

the original material” (Löbbing, 2015, p. 105). This terminology is often borrowed within the context of
digital technology design and development for describing virtual or physical interfaces that imitate the
appearance of real objects, and from a technological evolutionary perspective, skeuomorphism is consid-
ered an important process in the introduction of new materials and technologies (Frieman, 2013, p. 319). It
can be argued that the spread of new digital recording and visualization technology for managing arche-
ological information has generally been adopted with the explicit aim of improving on traditional methods,
and one of the net results of this has been that digital technologies often deliberately imitate more tradi-
tional methods in their application. For example, GIS and CAD systems were often used for producing
digital maps and sections, and total stations or GPS was initially employed in the field for general topo-
graphy, and digital photography obviously emulates its analog counterparts (indeed the dramatic increase
in the number of digital photos which can be, and are taken, is arguably the most widespread impact of
digital technology on excavation fieldwork practice). We would suggest that rapid and ubiquitous adoption
of these “stealthy” (in that they are often adopted seamlessly) skeuomorphs has been so successful because
they are (with very little need for development) completely recognizable within the existing field of practice;
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they are not scary, they are easy to understand and have comparable existing outputs (in this sense, they
are already “socialized”).

So in order for a new and emergent technology to be readily acceptable, it needs to be comprehensible
to practitioners and produce something useful within the field of practice. On the one hand, the introduc-
tion of these instruments within a robust (and well established) field of practice allows for the testing of the
limits and potentials of new digital tools; on the other hand, restrictions imposed by the same practices
could also limit and constrain the capacity of such tools for exploring and expanding methods or inno-
vating practice. This may be counterproductive if one wants to explore the potential of new and emergent
digital technologies to change the ultimate aims and outcomes of the established field practices. Indeed,
since the creation of knowledge in archeology is intrinsically linked to our capacity to perceive the arche-
ology itself, which in turn is reliant on the media and technologies we use to record it, understanding and
embracing changes in this technology must be critical to the discipline.

Taylor describes skeuomorphism as a process of imitation performed when people are unable to cope
technically or conceptually with new materials (in Frieman, 2013; Taylor, 1999). In a very similar way, we
contend that the introduction and the use of digital recording instruments in the field were initially limited
to perform operations, which emulated, more than improved, analog practices (even if perhaps the end goal
was to innovate method). Rather than being direct “technological skeuomorphs,” we would call these
“skeuomorphs of practice.” For example, in the process of digitization of hand drawings of maps and
sections made on-site, analog versions were transformed into raster files and later used within computer
programs as a reference to generate digital polylines and polygons. Often these digital drawings were
printed and used like their originals for revising the investigation process and for supporting discussion,
and ultimately the print output of this process in post-excavation and publication was the same as their
analog equivalent (a compiled phased plan or map of the site). As the digitization of analog archives
became more commonplace (since the 1990s), the advantages connected with digitization have become
more linked with aspects of reproducibility and storage (of the physical analog archive) rather than neces-
sarily improving the quality of the interpretations (see, e.g., Hopkinson & Winters, 2003; and discussion in
Morgan & Wright, 2018, pp. 142–145).

From the perspective of modern design trends in usability and user experience, when a new object is
introduced in the market, a mimetic approach is used for helping people to create mental models based on
earlier experience (Bonelli, 2016, p. 309). If these mental models frame our behavior, then we can argue that
artifacts and behaviors are interlinked (see Knappett, 2002, p. 100). As Huggett (2017, p. 1) underlines, by
understanding how new technologies affect us, we can start using them for developing innovative new
ways of thinking. We would argue that a field approach, which explicitly takes into account skeuo-
morphism as a crucial element of transformation, is more likely to encourage the development of practices
that go behind the traditional investigation paradigms. Understanding the role of skeuomorphism as a
mode of socializing technology (see later) within the broader framework of the development of digital field
practices can help us to critically address the process of transformation of practice and identify new
methodological directions.

In addition, Knappet describes skeuomorphism (within an archeological context) in the creation of
artisanal objects (artifacts) as a practice used for gaining influence over the original material. By imitating,
the artisan exercises control over the original and the whole network of users (Knappett, 2002, p. 111). In a
similar way, in terms of introducing digital tools to our workflows (for creating “digital artifacts”), by
transferring part of the functions usually assigned to traditional (analog) tools onto new (digital) instru-
ments, we impact the work of field practitioners (our “network of users”), ultimately bringing substantial
changes in their practice. Despite common arguments to engaging with digital technologies in the field
revolving around efficacy or efficiency from those who understand the technology, the shift from analog to
digital practice in this case can be often resisted in the first instance by people (teammembers, professional
archeologists?) who lack the digital expertise, training, and experience to work with new digital tools, on
the basis that it does not really add anything meaningful to our practice (“if it ain’t broke, why fix it!?”). We
would argue that in these terms, the process of skeuomorphism in digital practice plays a crucial role in the
“socialization” (i.e., disciplinary acceptance) of new and emergent digital technologies.
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As we have shown in archeology, skeuomorphism is often discussed in relation to the adoption of new
technological practices and materials within prehistoric societies, and across the years, several theories
concerning the way skeuomorphism impacted innovation and production were formulated. Despite the
different perspectives proposed so far, all applications of the concept reference the way in which new
technology is utilized to “create things,” and there is a general consensus in recognizing an important
role of skeuomorphism within the development and diffusion of new practices. Therefore, understanding
the role of skeuomorphism in this process ultimately has something to tell us about social and technological
change rather than simply whether one tool is better, newer, or more efficient (Frieman, 2013, p. 323).

3 Skeuomorphism of Practice

Despite the considerable development and the diffusion of digital technologies within archeology as a
discipline, the so-called “Digital Turn” (Costopoulos, 2016), with the exception perhaps of survey equip-
ment, the presence of digital instruments to support field operations has always been minimal, with the
majority of digital instruments and tools (including both hardware and software) mainly employed during
post-excavation activities (e.g., GIS, CAD). The reasons for their limited diffusion in the field can be due to
the following multiple factors:
(1) initial obstacles in verifying the quality of the dataset against the archeological evidence;
(2) the complexity of the technology requires a degree of technical expertise to operate;
(3) tendencies for nonintuitive interfaces in early software development, which make it difficult for “lay-

persons” to explore and experiment; and
(4) difficulties in introducing new methods within well-structured excavation routines (projects, organiza-

tions, individuals often resist what they see as “change for change’s sake” when current “traditional”
practice is deemed fit for purpose).

The introduction of such technology affects our relationship with the materials encountered during the
investigation (Huggett, 2017, p. 1), and hence, shifting from analog to digital should be a matter of intense
consideration (Morgan & Wright, 2018, p. 147). However, this transition should not be feared, but regarded
as a natural process for reaching new forms of interactions with the materials encountered during the
investigation.

Again, with the exception of total station theodolites and digital photography, the construction of
sophisticated workflow pipelines based on multiple digital recording tools for documenting archeological
evidence in the field occurred only recently. If we focus upon the relatively recent (post-2009?) and fast-
paced development of 3D image-based modeling techniques combined with the diffusion of efficient visua-
lization systems and portable computers, we can see very clearly that this suite of digital technologies has
triggered an intense phase of experimentation in recent years, which has led to the definition of a number of
different applications and solutions (Callieri et al., 2011; Dellepiane, Dell’Unto, Callieri, Lindgren, & Sco-
pigno, 2013; De Reu, Trachet, Laloo, & De Clercq, 2016; Forte, Dell’Unto, Issavi, Onsurez, & Lercari, 2012).

Early on in the adoption of these 3D techniques, their earliest coherent integration into archeological
field practice (beyond “blue sky” experimentation) tended to center upon the “emulation” (of traditional
methods) and efficiency seems to have been one of the driving motives for their introduction in the field
(see, e.g., Doneus et al., 2011; Galeazzi, 2016; Lerma, Navarro, Cabrelles, & Villaverde, 2010; or McPherron,
Gernat, & Hublin, 2009) It could be argued that a lack of understanding of emergent technology at a
disciplinary level means that it can be hard for the wider discipline to connect to and innovate with
“bleeding edge” technology. In particular, those parts of the discipline that are associated with particularly
well-established fields of practice (long-term research projects or the commercial sector) when exposed to
new digital technologies display, at worst, a tendency to resist its adoption with a dogmatic air of “stick to
what you know” (often couched in vague arguments centered on the cost of implementation, or lack of
training, or that the technology “doesn’t bring anything new to the table”); or where new technologies are
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deployed, they simply tend to emulate existing workflows as a form of both “skeuomorphic digital practice”
and skeuomorphic digital assets (outputs, data structures, etc.). It is in fact this latter issue of skeuomorphic
digital practice that we would like to explore in the remainder of this article.

It is interesting to note, for example, that very few critical assessments were presented early on in the
disciplinary adoption of emergent 3D digital technologies concerning the way they impacted practice. As
the suite of 3D technologies matured and became more commonplace (and accessible), scholars began to
discuss the effects that these techniques were having on the social and cognitive dynamics, which char-
acterized the field investigation (Berggren et al., 2015; Caraher, 2013; Huggett, 2017; Morgan &Wright, 2018;
Taylor et al., 2018). Over time, several sessions within the frame of international workshops and confer-
ences, e.g., CAA, SAA, EAA, or TAG, started focusing on the impacts that 3D methodologies were having on
current archeological theory and practice. These discussions centered upon various issues linked, for
example, to the affordances of digital methods in archeology (their potential and limitations as a discrete
set of technologies), how they are changing practice in the field, and critically how they were both reinfor-
cing and impacting analytical approaches to visualizing archeology and disciplinary modes of knowledge
production. Such dialogue has helped to “socialize” these new methodologies to the wider disciplinary
community, encouraging further experimentation and developments of new practices.

Over (a relatively short space of) time, 3D technologies (and their digital outputs) started to be used as
“boundaries models,” namely objects which, as defined by Star and Griesemer (1989, p. 393), can be used
across several intersecting social worlds (e.g., field practitioners, disciplinary specialists, the public and other

stakeholders) and that have the capacity to satisfy the informational needs of each of them. 3D recording
and visualization technology began to be used in the field to produce datasets capable of serving different
communities of researchers (Campiani, Lingle, & Lercari, 2019; Wilhelmson & Dell’Unto, 2015); and in the
same way that skeuomorphism facilitated in the past socialization with new technologies or materials
(Gošić, 2015, p. 730), it would seem that a tendency toward mimetic skeuomorphic digital practice (emu-
lating earlier analog traditions of practice) over the last decade or so has to help to ease the integration of 3D
digital technology into the field, making the transition between practices easier.

The datasets produced as a result of this integration followed a similar “socialization” process. 3D
models were initially used for extrapolating bidimensional images used to substitute traditional graphic
datasets (sections and plans). By engaging with these data, archeologists had the chance to assess the limits
and potentials of 3D models gaining control over their real affordances. Such knowledge allowed the
integration of 3D dataset within the rest of the documentation opening new opportunities for expanding
practice.

By following our own experience of introducing these new instruments in long-term field projects, and
in the process of engaging with these datasets in the field, in this article, we analyze and discuss the
relationship of “skeuomorphic practice” through three specific phases of technological development in
these projects: “Emulation” of existing practice (Phase 1), “Socialisation” of new (digital) technologies (Phase 2),
to a final “Transformation” of practice (Phase 3) (Figure 1).

We consider these phases as part of an ongoing process and as a way to describe the development of
digital methods in archeological field practice. It is worth noting that this process is not the only mechanism
for organizational (or disciplinary) change through the introduction of new technologies. Many of the
problems outlined here are well known and documented across many domains impacted by the tech
industry both within the Heritage Sector more generally (see, for example, Peacock, 2008) and more widely
in the industry (Gölzer & Fritzsche, 2017). The model of transformation of practice by skeuomorphic
socialization proposed earlier might, for example, stand in direct contrast to the so-called disruptor
approach (Christensen, McDonald, Altman, & Palmer, 2018), in which rapid strong experimentation and
repeated failure are used to iterate and quickly identify successful or appealing transformations.

Disruptive technologies rapidly change systems and practices because they have recognizably superior
attributes to the technology that they replace. Within archeology this does occur, we would contend, at a
relatively small scale, where projects or organizations may be participating in the research and develop-
ment of some of these technologies. However, more broadly as a discipline the pattern for change of
practice linked to new technologies often results in a model of incremental small changes, which seek to
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fit the new technology into existing workflows, practices, and habits, adapting them to accommodate it
where needed. This approach tends to place a focus upon the technical specifics and quality of data
acquisition and outputs, rather than considering the underlying values, beliefs, and assumptions that
would need to accompany any systemic changes in practice that new technologies may afford.

In Section 4, we will review the ways in which this has manifested by examining the way new and
emergent digital technologies were adopted within the framework of two vastly different field projects: (1) a
long-term project that navigated the shift from analog to digital workflows: Catalhoyuk (Anatolia, Turkey);
(2) a “born digital” project: Kämpinge (Scania, Sweden), where 3D recording and visualization techniques
were introduced from the outset as a major component of the field practice.

4 Case Study: Çatalhöyük

The Çatalhöyük Research Project studying the Neolithic site of Çatalhöyük in central Anatolia (Turkey) was
engaged with the development of and experimentation with various technological approaches consistently
throughout its lifespan from its outset. For the most part, this was closely linked to the project’s desire to
develop its flagship “reflexive” working practice (Farid, 2015; Hodder, 1997, 2000a, 2000b, 2003, 2008).
Although the issues with the implementation of this approach have been summarized and reassessed
elsewhere (see Berggren & Nilsson, 2014; Berggren et al., 2015; Farid, 2015), it must be borne in mind
that for the most part, engagement with digital technologies in the recording and interpretative workflow
(i.e., as a tool for knowledge creation) on the project were almost exclusively initiated and developed with
this agenda of reflexive practice in mind (Berggren et al., 2015; Taylor et al., 2018). The one possible
exception to this being the initial adoption of the project’s central relational MS-SQL database (constructed
with a Microsoft Access database front end). However, even the project’s DBMS was not conventional from a

Figure 1: Diagram showing how the process of adopting accepting and integrating new or emergent technology (such as 3D
recording and visualization) may move through successive conceptual phases of practice (emulation, socialization, and
transformation) by an archeological team, highlighting the importance of “skeuomorphic practice” as described by the authors.
The three steps are connected by episodes, which occurred during the process that might equally occur at a disciplinary level.
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design perspective essentially consisting of an amalgam of a central excavation database and several
satellite specialist databases, which were combined as a single database management system (DBMS) in
2004 (Lukas, Engel, & Mazzucato, 2018).

From this point onward, the DBMS formed the core of the Çatalhöyük Research Project’s digital infra-
structure. However, the underlying reflexive agenda of the project can be seen in the fractured conception
of the DBMS for the first 10 years of its life and the even longer flexibility in data entry, which was initially
deliberately conceived to facilitate multivocality (multiple datasets, multiple team voices, and multiple
interpretations of the archeology). As such the development of this database was not uniform and to some
extent represents an example of bad practice in terms of database design, and it was conceived that ad hoc

and various systems were amalgamated into one large system based on the evolving requirements of the
project; as such the system was never formally planned at the outset based on user needs and fully
normalized in line with best practice for database design and implementation (Jones, 2012; Ridge & Jones,
2006; Ridge & May, 2004; Ridge, May, & Mackie, 2005; and see also Lukas et al., 2018).

With the DBMS situated on local servers acting as a digital hub, the project was quick to experiment
with a range of other established and emergent digital technologies throughout its lifespan (as discussed
later) including geographic information systems (GIS) and 3D data acquisition techniques and tablet
technologies; as well as virtual reality (VR)modeling, digital survey, photography, videography, sketching,
and so on (for an overview of this engagement with digital technology and media, see Berggren et al., 2015).
Throughout the process of adopting and engaging with digital technologies, the project continued to
wrestle with a tension between its fluid and reflexive approach to recording and multivocality, and the
constraints of the data structures of the digital technologies it sought to experiment with (see Lukas et al.,
2018 for a more detailed discussion of these tensions) (Figure 2).

Figure 2: A site in transition – reflexive (?) discussion over analogue records at Çatalhöyük’s “trowel’s edge,” with the aide of
tablet access to the project’s integrated DBMS and GIS, sat amidst the accouterments of analog practice (image from Taylor et
al., 2018 and by Jason Quinlan, courtesy of the Çatalhöyük Research Project; CC BY-NC 4.0).
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In 2009, the design and implementation of an intrasite GIS (ibid.) and its integration into the digital
infrastructure for the project in subsequent seasons meant that the “digital” capacity of the project
increased exponentially. This provided the means to realize a nascent plan to develop the digital recording
workflows of the project in 2013 and finally make the project paperless in 2017 (Taylor et al., 2018). The move
to paperless was turbo-charged on the project by the introduction of, and experimentation with, two key
digital technologies/hardware: 3D data acquisition (including laser scanners, but especially the increas-
ingly affordable/accessible computer vision or structure from motion acquisition techniques) and touchsc-
reen tablet technologies (Berggren et al., 2015; Forte et al., 2012; Forte, Dell’Unto, Jonsson, & Lercari, 2015;
Taylor et al., 2018). Under the remit of the 3(D)igging project (Forte et al., 2012), the team initially aimed to
evaluate the potential of these 3D technologies within the excavation process, as tools both for recording
on-site and for the visualization of the archeological material. The ultimate goal was to be able to input all
graphical data (which would otherwise be hand drawn) into the GIS and be able to access, view, and edit
these data in the field with the hope of exploring the potential of tablets for integration with other types of
digital recording (photography, Harris Matrices, 3D Models, etc.). However, it was specifically the potential
affordances of combining 3D data with the GIS on tablets, in the field, at the trowel’s edge, for facilitating a
new reflexive interpretative approach to digital recording in the field (in line with the projects raison d’etre),
which really resulted in the formalized development of workflows for 3D-GIS recording (Taylor et al., 2018).
Although the full paperless (and “reflexive”) recording was hindered initially by the absence of reliable
wireless network coverage across excavation areas until the 2017 season, installation of which finally
allowed full data entry directly into the integrated DBMS/GIS.

So, together with the DBMS, intrasite GIS, and 3D tablet-based on-site recording formed a core suite of
technologies that underpinned the final digital recording workflows of the Çatalhöyük Research Project;
these core technologies can be essentially seen as arriving in two “waves,” detailed in Figure 3. This kind of
engagement can be seen in digital workflows on other projects operating over the same time period (see, for
example, Opitz, 2015; Opitz & Johnson, 2016; Poehler & Ellis, 2012; Roosevelt, Cobb, Moss, Olson, &
Ünlüsoy, 2015, to name but a few high profile examples).

Figure 3: Diagram showing how the core digital technologies, which comprised the digital infrastructure at the Çatalhöyük
Research Project, ultimately fit into the schema outlined in Figure 1.
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4.1 Çatalhöyük’s 1st Wave of Digital Infrastructure

The first wave commenced and developed from 1993 onward (at Çatalhöyük at least) and utilized mature
technologies (relational databases and GIS), whilst the second wave from around 2013 made use of emer-
gent technologies (3D technologies and tablets). If we insert these technologies into the framework of the
development of practice outlined in Figure 3, then a picture emerges of a pattern of skeuomorphic practice
in the adoption of these technologies before they become truly transformative.

In the first wave, the DBMS and GIS were specifically designed to digitize and capture extant analog
data. As such, as far as possible, database forms emulated their analog counterparts (the single context field
recording form, which underpinned all the onsite recording). Similarly, the digitized data are entered into
the GIS, as is commonly the case initially formed a digital “simulacrum” (emulation) of the analog graphical
archive (originally on permatrace; Figure 4), minus many of the useful interpretive aspects of its original
form (i.e., annotation, hachures, or lines of truncation or uncertainty). In this sense, the digital product was
not only another type of digital skeuomorph but also a duplication of an extant physical archive — albeit
with computational analytical capacity.

In fact, within the framework proposed earlier, it is the novel analytical affordances of these digital
approaches that effectively socialize the technology to the team after it was introduced. As team members
not only get used to entering data within the emulated digital framework but also rapidly see that you can
“do more things with it” analytically or visualize that data in interesting ways.

Once the digital DBMS/GIS was accepted by the team (fully socialized), then it did not take long to
crystallize digitally. The requirement of getting data into the new digital infrastructure accurately in a way
that it can be effectively queried and serve the needs of the whole team means that the data collection on-
site required new levels of quality control. There was a requirement for stronger consistency in the primary
written and graphic archive and a huge amount of digital data validation, which to some extent took the
project by surprise. In the early years (pre-GIS), when the graphic archive was exclusively utilized in its

Figure 4: An example of a “digital simulacrum” from Çatalhöyük; a “flattened” 2D orthophoto is exported from a 3D model,
georectified, and imported into the project intrasite GIS for planning as part of a paperless system (note the emulation of
“Museum of London Archaeology Service-style” planning conventions in the GIS symbology) (from Taylor & Issavi, 2014).
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analog form to construct Harris Matrices and build local and site-wide phasing that was then incorporated
into the database, there was a huge amount of scope for variation of practice (of recording, of degrees of
interpretation in the primary record, even of postexcavation grouping and phasing practice). Once the
integrated DBMS/GIS was rolled out, then the experiences of the team in validating the digitized data
sets of the early years meant that as the integrated digital infrastructure was accepted by the team as a
core mode of analysis (i.e., fully socialized by the team), the project had an interest in making sure that any
new data created by teammembers “fit” into the infrastructure and were validated (as far as possible) at the
point of creation (controlled).

4.2 Çatalhöyük’s Second Wave of Digital Infrastructure

It is within the context of the crystallization of the Çatalhöyük Research Project’s first wave of digital
infrastructure as a controlling force for the generation of data (which was essentially a digital skeuomorph
of the underlying analog recording system) that the second wave of digital technologies was introduced to
the project, from around 2013. With hindsight, and with reference to the framework in Figure 1, this was the
transformative moment of the first wave, since, as noted earlier, the second wave began with an air of
experimentation and desire to innovate using 3D data acquisition techniques and tablet technologies in the
field. However, the desire to find a way to integrate these technologies into the extant data infrastructure
and interpretative process (so that it complemented and fit within the preexisting data structure) of the
project was a primary goal from the outset. In essence, the adoption of new technologies was only deemed
acceptable if it could be shown to work within the extant data framework and had to emulate the existing
system. With the first wave technologies now socially accepted, the already emulatory technologies of the
first wave immediately had a controlling influence over the newly introduced second wave technologies.

As such, the 3D/Tablet recording workflow developed by the project (Taylor et al., 2018) was by default
and with little contest conceived as a skeuomorphic emulation of existing recording processes, effectively
digitalizing the last remaining analog part of the recording process (the onsite drawing and form filling). In
this sense, the first wave technologies can be seen as having a direct controlling effect on the introduction of
the second wave. The on-site 3D workflow was deliberately designed to emulate the analog recording
process as far as possible, partly to make new data types “fit” into the projects existing digital infrastructure
and partly so as to preserve, as far as possible, the reflexive process “at the trowel’s edge,”which is inherent
in the original analog workflow (i.e., the annotation, the amendment of drawings, the uncertain edges, and
interpretations) (Berggren et al., 2015; Taylor et al., 2018). 3D models were used to produce orthophotos,
which could be imported and rectified in the GIS to digitize from and annotate. The affordances of the 3D
technologies were therefore constrained (or controlled) by the extant digital infrastructure.

As the team became familiar with the 3D/Tablet workflow (socialized) and became used to working with
these second wave technologies, the project as a whole was able to develop a more experimental approach
to their use in recording, secure in the knowledge that the technologies they were deploying in an ever
increasing shift towards the digital were not compromising the integrity of the project’s dataset. This
opened a channel for more transformative experimentation with 3D annotation (Berggren et al., 2015; Taylor
et al., 2018), virtual environments (Lercari, Shiferaw, Forte, & Kopper, 2018), and especially 3D-GIS (Del-
l’Unto, 2016, 2018). A specific decision was made to systematically record every archeological feature,
space, and building retrieved during the investigation; modeling was not therefore attempted systemati-
cally at the level of the stratigraphic unit (as, given the processing time and data capacity implications this
would have been too granular to manage). However, even this provided ample and sufficient material to
start using these new datasets for supporting new practice. After a long phase of socialization with the 3D
models, archeologists finally started engaging more and more with these data to gain a diachronic and
broad overview of the investigation. The possibility of accessing a rich archive of 3D data triggered an
interesting experimentation phase, which (in a few cases) allowed the identification of new archeological
information (Knüsel, Haddow, Sadvari, Dell’Unto, & Forte, 2013; Lingle et al., 2015). The 3D GIS made it
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possible to easily merge and visualize structures and features investigated across different seasons. These
rich spatial representations were employed for simulating the stratigraphic relations among different
groups of buildings and were used for visualizing the combined work of different specialists.

5 Case Study: Kämpinge

After the experience of the Çatalhöyük research project, we developed several experiments for testing the
impact of 3D models and 3D GIS in support of archeological practice (Dell’Unto, 2016; Landeschi, Nilsson, &
Dell’Unto, 2016). Among different tests conducted within the frame of multiple field projects, the experi-
ments developed at the archeological sites of Kämpinge, Sweden represents a significant example of the
transformation of practice.

The archeological site of Kämpinge is located in the southwestern of Sweden, and it belongs to a larger
group of Middle and Late Neolithic coastal sites located in the Öresund region dating from 8500 to 6000 cal
BP (Brinch Petersen, 2015). During the nineteenth and eighteenth centuries, the area surrounding Käm-

pinge was subjected to ground-turning activities for increasing agricultural productivity (Torstensdotter
Åhlin & Söderberg, 1994), leading to the assumption of the complete loss of the Mesolithic cultural layers.
One of the principal goals of the Kämpinge project was investigating the presence of preserved prehistoric
cultural layers, and the use of 3D recording and visualization techniques was employed from the very
beginning for gaining a spatial visualization of all the archeological piece of evidence retrieved during the
different excavation campaigns (Dell’Unto, Landeschi, Apel, & Poggi, 2017).

Despite the previous experience gained at Çatalhöyük, the definition of a new field practice based
entirely on 3D recording and visualization technology was not an easy step. Although these new instru-
ments and techniques were introduced in the project at a very early stage at Kämpinge, signs of new
practice at this site were visible only after years of socialization by the team with these new methods,
and despite technically being born digital, a skeuomorphic process was still a necessary condition for
reaching a transformation of our practice on the Kämpinge project also. This approach was defined after
collecting the feedback of different team members across different stages of the investigation (over different
seasons), and a real change was noticed only when it was possible to integrate the new datasets at the
trowel’s edge.

The investigation was conducted between 2014 and 2017 (four excavation seasons) by a team of
students and teachers from the Department of Archaeology and Ancient History at Lund University.
Since the first campaign, 3D spatial recording technologies were employed in the field as the main media
for supporting operations of documentation and mapping. During that first season (2014), tablet computers
were not sufficiently powerful for computing and visualizing 3Dmodels. Hence, 3D data were processed and
implemented in a 3D GIS during postexcavation activities (Dell’Unto et al., 2017). From 2015, due mainly to
rapid advances in hardware, it was possible to process, integrate, and use the 3D models in the field. This
represented an important step in the process. The methodology designed for producing the archeological
documentation was based on the combination of RTK Global Positioning System with differential correction
and image-based 3D modeling (IBM).

Once established, the technology used in the field at Kämpinge did not undergo substantial changes
over the years; however, considerable shifts in practice occurred across different seasons, where the use of
the instruments in the field (RTK GPS, IBM, and 3D GIS)was further adapted to support new practice and 3D
visualization technology (Tablets and 3D GIS) was increasingly used in the trench to support discussion
among the different teammembers working on site. Before being able to fully engage with these methods, it
was necessary to socialize with these new instruments (and data) through a process of emulation, where
instruments and 3D models produced during the investigation process were constantly evaluated against
more traditional graphic datasets. During the first season, the RTK GPS was used for recording control
points, for documenting the position of artifacts, and for drawing contexts and features retrieved during the
investigation. The 3D polylines generated as a result of this process were later imported into the 3D GIS and
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superimposed into the 3D Models (Figure 5). The use of Total Station or RTK GPS for producing the graphic
documentation is a common and well-established practice in Sweden, and despite the possibilities offered
by this new methodology (RTK GPS + IBM), we ended up producing data in a very similar way. The aim was
to socialize the technology through a process of emulation (as a digital skeuomorph of practice).

The possibility of storing and combining 3D polylines with 3D surface models was of course an impor-
tant development; however, the impossibility of using the system in the field considerably diminished its
impact during the interpretation process. The results of this first test highlighted two important aspects: (1)
the 3D surface models were not significantly affecting our interpretation process and (2) to understand the
real potential of these datasets, it was necessary to start engaging with them in the field. A critical evalua-
tion of this first experimentation induced a process of socialization, which allowed the identification of the
steps necessary for testing new field practices.

During the second season, we were able to start testing tablet PCs for generating, managing, and
visualizing 3D models directly in the field. This time the use of the RTK GPS was limited to record ground
control points for georeferencing the 3D models. Once implemented into the geodatabase, the 3D models
were used by the archeologist at the trowel’s edge for drawing contexts and features directly in the 3D space
GIS (Figure 6) and for reviewing documentation from the previous season. The possibility of accessing all
the records through the tablet PC in the field encouraged the discussion among archeologists and had a
significant impact on the excavation strategy. At the beginning of this experimentation, we did not expli-
citly consider these scenarios, which (in terms of field practice) turned out to be the most significant part of
the field project.

In the last two excavation campaigns (2016–2017), archeologists started using the system more and
more for assessing hypotheses and for tracking connections between contexts and/or artifacts identified
across different seasons. This long and dynamic process of socialization led to a significant transformation

of the field practice, where digital recording and visualization tools have had a changing function and
meaning.

Figure 5: 3D models of trench 6 excavated during the excavation campaign 2014. The model was implemented in the 3D GIS
during postexcavation activities. The shapefiles (in orange) were created using RTK differential GPS and superimposed directly
on the model. The polylines created with the RTK GPS do not allow a proper geometrical description of complex shapes and
cannot be verified in the field.
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6 Concluding Discussion

The skeuomorphic practice and data structures identified at the sites mentioned earlier formed a critical
part of a process of digital socialization and control, which ultimately fed into a transformation of practice
for the two projects involved. We see this transformative process as being analogous with disciplinary
trends, and it is worth noting that a wider tendency toward skeuomorphism in digital practice has been
discussed elsewhere (Morgan, 2019). This process is absolutely critical if new and emergent cutting- or
“bleeding-edge” technologies are to be accepted as the standard into our digital practice (not only on a
project-by-project basis but also at a disciplinary level). The performance and practice benchmarking,
which is characterized by the long socialization of these technologies began as an internal process (i.e.,
project specific as projects/organizations/individuals adopt and experiment with new technologies), but
over a longer period do contribute to wider change as more organizations and projects adopt the technol-
ogies (increasing capacity for external benchmarking by comparing metrics and/or practices across these
organizations and projects); again this relies upon wider acceptance and socialization of the technology at a
disciplinary level. The ultimate transformations of practice that we refer to here could be simple as a “para-
perceptive” shift (after Buccellati, 2017, see above) from analog to digital, or from digital to “new-digital,”
but either way it will have a tangible effect on the way knowledge is produced in these archeological
investigations.

To illustrate the idea of “para-perception,” Buccellatti draws a powerful analogy between the “Digital
Turn” and the development of writing (perhaps the most significant leap in the “creation” and “convey-
ance” of knowledge, in the whole history of western science, and, arguably, the development of
Humankind). He sees profound parallels in the shift from “verbal” to “literate thought,” embodied in a
series of successive steps through logical thought and language, in which “para-perception” of the struc-
ture of language (ultimately embodied by writing) is achieved, culminating in writing itself (a new and

Figure 6: 3D models of trench 9 excavated during the excavation campaign 2016. The model was generated and implemented
into the 3D GIS during the excavation. The model was visualized in the field using a Tablet computer and was used as
geometrical reference for drawing the contexts. This method allowed verifying the quality of the graphic representation against
the real contexts/features.
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ubiquitous communication technology). Writing, he argues, emerged through a need to “brace the dis-
contiguity” of the underlying verbal logical thought and language as a related but separate entity, in the
same way that a distinct mode of digital thought is currently emerging (both in Archeology as a discipline
and in society generally) as the mechanism for bridging the gap between increasingly ubiquitous discon-
tiguous, often atomized digital objects (data?) and the need to reassemble these into some sort of sequence
or narrative, an act he calls “digital bracing” (ibid., p. 173).

In particular, the notion of para-perception, or more specifically within the context of the “Digital Turn”
in Archeology what Buccellati calls “para-digital,” is useful again in framing the notion of skueomorphic

digital practice. The para-digital here is the transformative (and near constant) everyday engagement with
digital stimuli specifically (i.e., websites, hyperlinks, games) by society, without explicitly articulating or
considering their theoretical importance (ibid., p. 197). At a disciplinary level, it could be argued that the
tendency to emulate analog practice, particularly in the formative development of digital tools in our digital
practice (such as we saw Çatalhöyük and Kämpinge) actually forms part of the process of our developing a
“para-perception” of our new digital technologies; our very own para-digital; or coming to terms as practi-
tioners with the performance of the digital as part of the transformation toward true “digital thinking.”

Related to this perhaps, Edgeworth (2015, p. 5) notes that the “digitalization” of archeology (the “Digital
Turn?”) does not just apply to certain processes on-site or in our analysis of databases. He points out that
the digitalization of the discipline is a much more holistic thing, encompassing project administration and
communications, acquisition of raw data (such as baseline data and maps, which are often mostly digital),
and our filing protocols for project outputs – all drawing on a raft of specialized software (and hardware):

Now, in the more developed digital age, the use and influence of computers is so widespread that it is not quite so clear exactly

where the main site of archaeological discovery is located in space. New forms of discovery have arisen on-screen in addition

to those that have always taken place out on-site. Indeed, the term “site of discovery”might usefully be taken to refer to virtual

on-screen realities as well as off-screen ones (2015, p. 4).

At a disciplinary level then, perhaps the para-digital is already happening? Since the (para-)digitalization
of the discipline increasingly encompasses all aspects of our practice, our knowledge creation, and dis-
semination, we would suggest that the emulatory skeuomorphism of digital practice and data structure that
we saw at Çatalhöyük and Kämpinge are not only completely normal but also essential to the process of
socializing new technologies within project (and ultimately disciplinary) infrastructure, as a means to
control them until such time as the whole team (or discipline) is comfortable enough with their affordances
and operation (i.e., becomes para-digital) that they can have a truly transformative effect on practice.

If we think again about the broader models of incremental versus systemic organizational change that
digital technologies may afford the discipline, we would argue that tendency of archeology toward both
technological skueomorphs and skeuomorphs of practice is to some extent rooted in a resistance to com-

pletely rethinking workflows, practices, and habits which would necessarily set in motion large (probably
painful in the short-term), experimental changes to fully take advantage of the benefits of the new tech-
nology. Indeed, perhaps a longer process of socialization of new technologies and smaller incremental
change is not only more desirable but also arguably more appropriate in situations where there is a
perceived duty of care (in this case, the ethical duty of archeological practitioners to preserve the arche-
ological record; the potential for catastrophic failure of a technology is a risk that many practitioners are
wary of in the “unrepeatable experiment” of archeological excavation).

Having said this one of the interesting things to come out of our own (the author’s) experiences of
developing the digital field recording on these and other sites (not discussed here) is the diversity of
engagement and general overall support for this change in practice. Certainly, at Çatalhöyük, for example,
various stakeholders within the project environment fell into specific “camps,”with specific visions of what
digital practice should look like in the field. There was a relationship between the structure of the project
and its social hierarchies, with the team members introducing these technological changes initially coming
into an established project infrastructure with its own tradition of recording. So, the team thinking here,
perhaps unsurprisingly, spanned a diverse spectrum of ideal practice, ranging from the conservative
(highly skeuomorphic ideal of digital practice) to the progressive (highly transformative ideal of digital
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practice). Discussion of the best ways to implement new technologies at Çatalhöyük in particular could be
passionate, and concessions on both sides were hard-won. Again, this is analogous to the wider disci-
plinary discussion about what is “best-practice” (see Forte et al., 2012; Galeazzi, 2016; Galeazzi & Di
Giuseppantonio Di Franco, 2017; or Opitz & Limp, 2015). However, in reality, it becomes evident with the
benefit of hindsight that, despite an impassioned defense of each of our particular visions of digital
practice, we were all working within the same process. Ultimately the discussion was never really about
the different fractured ideas about how emergent technology should be used, but rather about how to reach
a socialized and controlled consensus about the technologies implementation and an acceptable transfor-
mation of our wider digital practice as a project.

Ultimately we would concur with scholars like Huggett (2017), Caraher (2016), and Morgan (2019) who
emphasize the importance of reflexive, creative, nonnormative, and experimental digital practice in Arche-
ology. However, we would also suggest that a certain conservative and normative skeuomorphism of
practice (i.e., the mimetic emulation of earlier methodological approaches in the implementation of new
digital technologies) should not be viewed as a negative, but rather, perhaps, as the key to socializing these
technologies and exploring their potential and limitations in order that we can really ascertain what we can
do with the make them understandable to a wider user base. To embrace new and emergent technologies, it
is important that all the stakeholders in a project (in the discipline?) are satisfied that nothing of the earlier
modes of knowledge creation is lost. This may or may not be a problem, perhaps some of the “old ways” are
legitimately inferior, or no longer “fit for purpose,” but each change needs to be negotiated on its own
terms. Technology needs to be tested (can it be shown to do what we do already as a baseline?) and
challenged (pushed “till it breaks?”) through implementation and reflexively critiqued in such a way that
the epistemological framework of the project remains intact, albeit augmented, despite the new effects of
the new technology on digital practice. Once a new technology is perceived as being both controllable and
socialized (read: accepted, or even “para-digital”), then there is genuine scope to transform our practice.
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