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1 Introduction

The proliferation of digital collection databases built by cultural
heritage institutions over the past six decades, and the many
digitisation projects that have been undertaken in the heritage
sector in recent years, have acted to dramatically expand the
empirical basis upon which research on the history of collections
can be pursued (Institute of Museum and Library Services 2018;
Jones 2022, 2). Such developments and digital advances, open the
theoretical possibilities to pursue data-driven, long durée analysis
of how processes of fluidity have shaped the heritage collections
at our disposal today. Understanding the information environment
of such collections, which encompasses both historic, handwritten,
manuscript-based descriptions of acquired objects as well as present-
day digital databases is imperative for examining how cultural
heritage collections have grown over time. This can help us examining
the development of collections beyond the lens of acquisitions
made by individuals or institutions that “captures only one side of
collections’ history” (Cornish, Driver 2020, 327). Moreover, better
understandings of these information environments have the potential
to cast new light on the fluidity of collections, the role that circulation
played in their formation and mobilisation, and to signify the histories
of objects, their acquisition, location and movement over time.

The information that describes heritage objects and collections
tends to be highly complex, often having been catalogued by many
people, over a long period in a range of analogue and digital formats.
It is often siloed across multiple institutions and different institutional
recording systems, with varying levels of interoperability and
accessibility. This can lead to a lack of understanding of what
material is held within a given institution. At present, the ability
to undertake such research is reliant on an understanding of the
idiosyncrasies of collection databases and related material located
across different institutions. Research is moving beyond the
accumulation of collections, seeking a deeper examination of the
dynamic movement and organisation of objects across information
systems, and individual and institutional agents and actors (Driver
et al. 2021, 8). Thus, our research aims to address the following
questions: How can the review and mapping of dispersed datasets be
undertaken in a systematic way, using a methodological framework
that can capture shared understandings of complex data landscapes,
that have been created by multidisciplinary teams, institutions, and
systems with varying data structures? Additionally, how can the data
landscape of such heritage collections, including their intersections
and the interactions of their constituent parts be synthesised and
visualised in a structured and transparent way?
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The collection of Sir Hans Sloane is a paradigmatic example of
potential that may be unlocked by answering the above questions.
Assembled from the 1680s onwards, and in part financed by profits
from the transatlantic trade in enslaved human beings, Sloane’s
vast collection of natural history, pharmaceutical specimens, books,
manuscripts, prints, drawings, coins, and antiquities from across
the world was made as Britain became a global trading and imperial
power (MacGregor 1994, 53). Today Sloane’s physical collections, and
their historical collection records, are spread across three national
institutions: the National History Museum (NHM), British Library
(BL) and BM. They are, in turn, recorded in five different digital
cataloguing systems across those institutions, each shaped by the
individual disciplines and institutional histories that gave rise to
them. The Sloane Lab: Looking back to build future shared collections
(hereafter Sloane Lab) project, funded by the AHRC’s Towards a
National Collection Discovery programme, re-establishes the broken
links between Sloane’s catalogues and collections across the Natural
History Museum (UK), the British Library, and the British Museum,
devising automated and augmented methods that are relevant not
only for Sloane’s collection but also for cultural heritage collections
in museums, galleries, libraries, and archives (Nyhan et al. 2025). The
project positions Sloane’s collection as a microcosm through which to
investigate the technical, infrastructural, conceptual, historical and
social challenges faced in bringing together digital cultural heritage
collections.

A crucial precursor of researching Sloane’s collection is the
mapping of its informational landscape, both historical and present
day, tomove from a fractured, institution-specific view of the individual
parts of the collection to a view of the collection as a whole, allowing
its cross-institutional landscape to be understood in its entirety for
the first time. We accordingly present the Collection Data Atlas as an
instrument that can further this aim, while likewise functioning as a
methodological instrument that can be used to identify, represent and
ultimately support the mobilisation of complex and cross-institutional
collections (see e.g., Institute of Museum and Library Services 2018;
Padilla et al. 2019; Towards a National Collection).* The focus is not
at the lower level of data characteristics and metadata that can
be easily addressed by schemas and conceptual models of unified
data representations. Instead, the Collection Data Atlas addresses
softer silos, which relate to the scope, size, availability, coverage,
legacy attributes, and manifestation of collection data, which often
persist both within and between institutions. Such attributes cannot
be adequately addressed by conceptual data models and metadata

1 See Towards a National Collection: https://www.nationalcollection.org.uk/.
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mappings alone. Our approach offers a holistic metaphor to allow
for a multidisciplinary understanding, inventorying analysis, and
conception of collection landscapes.

This paper begins with a synthesis of the wider research context
of this paper, including a brief discussion of research that uses
data-driven methods to understand the history of collections. An
overview of the way in which digital collections data has been used
in various projects, alongside the move for transparency in the
creation of datasets for analysis, situates the Collection Data Atlas
as an intentional instrument designed for the early stages of large-
scale data aggregation. The Sloane Lab Data Atlas then exemplifies
the design rationale and application of the Collection Data Atlas in the
data aggregation process, demonstrating how it aids data auditing,
data ingestion prioritisation and decision-making within the complex
data landscape of the Sloane collection. We conclude with a critical
reflection on the usefulness of proposed methodological framework
within the Sloane Lab and, crucially, its transferability to other
collections as data projects. The reflection addresses technical and
broader efforts to understand collection histories and presents how
other projects can effectively adopt the proposed framework to chart
dispersed collection landscapes within the cultural heritage domain
and beyond. The Sloane Lab Data Atlas is available on GitHub? and
a snapshot of it is appended [Appendix].

2 Research Context

2.1 Collections as Data

In recent years, cultural heritage collections have become key sites of
technological encounter. As Thomas Padilla has argued, “Collections
as data entails thinking about ways to increase meaning making
capacity by making collections more amenable to use across an
expanded set of methods and tools, typically but not exclusively
computational in nature” (Padilla 2017, 2). Efforts to support
computationally driven research of cultural heritage collections
can cultivate open documentation and content-sharing approaches,
with useful examples including the HathiTrust Research Centre, the
National Library of the Netherlands Data Services and APIs, the
Library of Congress’ Chronicling America, and the British Library
(15). However, it is worth noting that although Collections as Data
projects foreground the practice, theory, and ethics surrounding the
use of digital collections data by cultural heritage institutions, many

2 Access the resource online: https://github.com/sloanelab-org/data-atlas.
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smaller institutions have not built digital collections or designed
access to them with the aim of supporting computational use (10).

Meanwhile, data-driven projects tend to use digital collections
data for provenance research. The Provenance Lab at Leuphana
University, Luneburg, for example, pursues provenance research
through a network-based approach, highlighting social and economic
trends in collection formation and change with digital methods
(Rother, Mariani, Koss 2023). The Digital Benin project, hosted at
Markk Museum am Rothenbaum, Hamburg, has created an online
knowledge forum, reconnecting object data from 131 institutions
worldwide of over 5,000 objects that were looted in the British military
campaign against Benin City in 1897 (Luther 2024). With a similar
focus on colonial heritage held in museums, the Pressing Matter:
Ownership, Value and the Question of Colonial Heritage in Museums
hosted at Vrije Universiteit in Amsterdam, is creating a Knowledge
Graph to aggregate entities across institutional silos (Shoilee 2022).
The CUDAN Open Lab, based out of Tallin University, is using
collection data from twelve European contemporary art museums
to explore the acquisition of contemporary art works and associated
museum profiles at an aggregate level (Sola et al. 2023). The Between
Canon and Coincidence, hosted at Leiden University, is studying the
provenance of Latin American collections in Europe through the
collection and analysis of collection data from 12 museums in 9
countries using network analysis, big data computer models and AI
(Leiden University 2023; Berger 2023). These examples highlight the
growing use of digital collections data and data-driven methods to
augment and challenge our understanding of object provenance and
broader patterns of collection growth and dispersal.

In the UK a growing number of research projects use data-driven
approaches to examine the history of institutional collections. These
have ranged from an examination of relational patterns between the
museum and communities associated with the collection of the Pitts
Rivers Museum, Oxford (Gosden, Larson, Petch 2007; Petch 2006;
2002); an analysis of objects from a particular part of the world
within one museum collection (Wingfield 2011); an analysis of specific
areas of a national collection (Phillipson 2019); and the mapping of
certain collector typologies (Penn, Cafferty, Carine 2019). A two-year
research project at the British Museum conducted a comprehensive
quantitative examination of the history of its current collection records
(MacDonald 2023). Its aim was to trace patterns across time, material
and departments and to provide an institutional context within which
individual objects, collections and collectors could be understood.
Whilst most of these projects focus on the digital collections data
held by one cultural heritage institution, some have traced patterns
running across institutions. For example, Charlotte Dixon analysed
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data across 13 UK museums to compare the collecting practices of
Indian Ocean boat models by British institutions (Dixon 2023, 51).
As this wider research context suggests, within the cultural
heritage sectorthereis anincreasing emphasis on virtual reunification
and the interlinking and analysis of data from dispersed collections
(Punzalan 2014; Hyvonen 2012). These efforts are often led by cross-
institutional, large-scale aggregators, such as Europeana (de Boer
V et al. 2012). The key stages of a data integration workflow tend to
be described as comprising the following main steps: Harvesting,
Ingestion, Mapping, Indexing, Storing, Monitoring, Enriching,
Displaying, and Publishing (Siqueira, Martins 2022). Yet, the
decision-making process for selecting data to be included in (and
excluded from) projects has not been documented clearly, with
internal dynamics and priorities often defining the scope of data
ingestion. Importantly, this is interdisciplinary question that needs
curators and technical teams to work on together something that is
not always possible or straightforward given the university-museum
partnerships, and associated funding schemes it requires.
Data-driven projects are as strong as the data they examine, and
within cultural heritage institutions these datasets hold various
nuances, biases and limitations. Digital collection databases may be
incomplete if part of a collection is uncatalogued. An example of this
can be seen in Sloane’s collection of coins and medals, catalogued in
“Coins vol 1” to “Coins vol 10” and “Medals”. They were presumed to
be among the few remaining manuscript items in the BM Coins and
Medals department when it was hit by an incendiary bomb on the night
of 10 May 1941, and they have not been located since the war. These
catalogues were described in 1933 as “ten bound foolscap volumes,
with indexes in several volumes, [...] bound in ten volumes according
to countries, apparently all coins” (MacGregor 1994, 164). As this
suggests, the indices may have been included in the ten volumes and
the medals must have been listed separately. There is very little in
the BM’s database to represent this vast area of Sloane’s collection
and any analysis of the data held on the collections database will in
turn be skewed, though researchers are not necessarily alerted to
this when they search the BM’s database. This reflect how data within
systems, both historical and contemporary, has been input from
different human sources with varying degrees of bias and accuracy.
If projects do not acknowledge, or are not aware of this, analyses,
and indeed findings, may be flawed, skewed and biased as a result
(Institute of Museum and Library Services 2018; Jones 2022, 7).
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2.2 Collection Data Atlas

The term ‘Data Atlas’ is predominantly used within the domains of
computer science and information science and can take several forms
usually influenced by domain or project characteristics. Consequently,
there is no single, universally agreed definition of the term ‘Data
Atlas’. It has been used across several digital projects as a high-
level abstraction to enable exploration, analysis, and synthesises,
or visualisation, of usually disparate datasets.® However, it has also
been used within a single domain of homogeneous datasets, as in
the case of the Atlas of Digitised Newspapers and Metadata. This
atlas, part of the Oceanic Exchanges project examined in depth the
metadata of digitised newspapers across 10 international datasets
and was created in response to the need for standardisation to enable
meaningful connection across different datasets (Beals et al. 2020).
The atlas provided a comprehensive visualisation of all the metadata
fields and established a set of mappings that showed how metadata
fields related to one another across different datasets.

Wong 2102 defined ‘Data Atlas’ as a compendium of diverse
data objects, including maps, lists tables, illustrations, or analysis,
resulting in a total overview of an organisation’s information systems.
The study proposed the development of an atlas and described its
development methodology as comprising three key stages: the
organisation of a multidisciplinary team; identification of information
in all repositories and systems; and use of findings to build the atlas
(Wong 2012). Similarly, the “Virtual Laboratory of neuroscientific
data” presented the design and development of a technologically
competent but conventional system architecture, entailing the term
Data Atlas as an abstraction of the collective relation of the two main
layers of the system architecture (Munir et al. 2015).

The role of a Data Atlas has also been understood as an interactive
web platform for standardising data collection from Public Libraries.
This allows for the organisation of measurable results under the
Common Impact Measurement System (CIMS), with the aim of
enabling public libraries to quantify their impact on individuals and
communities beyond the metrics of services. The example differs from
those above, acting more like a framework of data collection across
seven areas of the CIMS: inclusion, culture, education, communication,
economic development, health, and governance (Schrag 2015).
Similarly, within the domain of biodiversity conservation, Data Atlas
has been situated as a standard method in biodiversity fieldwork,
holding strong ties to the domain of biological observation, and

3 See Beals etal. 2020; Wong 2012; Vroom 2019; Schrag 2015; Robertson, Cumming,
Erasmus 2010; Parimbelli et al. 2022; Munir et al. 2015
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providing a well-defined procedure of data collection at the point
of field species observation (Robertson, Cumming, Erasmus 2010).
The term Data Atlas also appears in archaeological fieldwork
data, as a tool to archive, store, link, and make accessible data
which combines artefacts, written sources and pictorial evidence as
information sources (Vroom 2019). It is also applied to an information
system produced by PERISCOPE partners of integrated data about
the COVID-19 Pandemic and its effect on health, economics, policy-
making and society (Parimbelli et al. 2022). This atlas makes data
readily available to the research community, decision makers and the
public as a means of amplifying research and its impact, acting as a
central solution for exploration and analysis of georeferenced data.

Table1l Thefive characteristics of data atlas development as they appear
in literature across 7 reviewed projects

Multidisciplinary Inventory Review & Data Integration
Team quality Inspection  Collection & Organisation

Beals x x x x

Munir x x

Parimbelli ~ x x x

Robertson x x x

Schrag x X x x

Vroom x x X

Wong X X X X

Across all definitions of Data Atlas discussed above, we can apply
a fine distinction between approaches focused on a data collection
framework that drives implementation (Robertson, Cumming,
Erasmus 2010; Parimbelli et al. 2022; Munir et al. 2015), and those
that enable integration, mapping or organisation of pre-existing
data or resources under a commonly understood arrangement.?
These two distinct approaches are summarised in Table 1, where
the first column reflects data collection, and the second represents
integration and organisation. The table further summarises the
projects in terms of key characteristics, including whether they
engage a multidisciplinary team, use the Data Atlas as an inventory
instrument, or employ it for review and inspection of data landscapes.

In recent years, there has been increasing interest in the creation
of methodological tools that can increase transparency around the
creation and use of datasets within a range of digital projects, from
AT to Natural Language Processing (NLP) and Machine Learning

4 See Beals et al. 2020; Schrag 2015; Vroom 2019; Wong 2012.
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(ML) (Mitchell et al. 2019). This has led to the adoption of systematic
documentation approaches aimed at transparency and accountability
by gathering information about dataset motivation, composition,
collecting, pre-processing, labelling, intended uses, distribution and
maintenance (Bender, Friedman 2018). By operating at the level of
datasets such documentation approaches increase understanding of
the contents and uses of datasets for internal and external project
stakeholders, aiming to mitigate potential bias, overgeneralisation,
or exclusion within project results. Whilst sharing the motivation
to increase understanding of datasets used within digital projects,
our approach to documentation of cross-institutional collection-as-
data environments differs in a key respect. Rather than working at
the level of the individual dataset alone, our approach focuses also
on entities (institutions or digitisation projects) holding physical and
digital data. This aims to augment our understanding of complex,
cross-institutional data environments and to manage complexity
within highly heterogeneous and immense datasets, resulting in
better decision-making, particularly when navigating large and
dispersed collection landscapes. More broadly, this approach as
discussed in the section below offers a methodological instrument
that other collections-as-data projects can adopt as an intentional
data audit stage, informing key decisions about data aggregation,
prioritisation, and access.

3 Methodological Framework

We propose Collection Data Atlas as a documentation paradigm and
methodological instrument for the panoptic representation of cultural
heritage collections, which aims to support understanding and
decision making with regards to the status, scope and accessibility
of collection and sub-collection datasets. Within the context of large-
scale aggregation projects, our definition holds specific relevance
for data audit and prioritisation, the decision-making process for
selecting data to be included (or excluded) from aggregation, digital
tools, techniques and workflows created for projects. Concurrently,
it is a trans-institutional information tool, integral to efforts to
comprehend the history of dispersed collections. It provides an
understanding of data relating to a collection beyond the parameters
of institutional holdings, in turn giving a deeper understanding of
the documentation that has shaped knowledge of a cultural heritage
collection over its history.

Drawing on the state-of-the-art review discussed above, we realise
the following key characteristics that crosscut and give rise to the
otherwise many and varied instances of Data Atlases presented
above [tab. 1]: Multidisciplinary Team, Data Atlas Metaphor, Review
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and Inspection, and Inventory Quality. The Multidisciplinary Team
brings together experts, human intervention, consultation, and the
practice of iterative development. The Atlas Metaphor refers to the
definitions of the units used within the framework and can either
hold a Geo-referencing connotation, an all-encompassing view, or a
high-level unification. The Review and Inspection characteristic of
the atlas facilitates decision-making and inspection of a collections
landscape to aid understanding about the origin, availability, use
and other relevant domain characteristics of interest. The Inventory
Quality captures the order of arrangement of the data and resources
and how they are grouped and labelled, as well as how complete and
consistent is the inventory. The following sections address the four
key elements of the methodology based our experience developing a
Collection Data Atlas for the Sloane Lab project.

3.1 Multidisciplinary Team

The pivotal role and significance of a multidisciplinary team in the
development of a Collection Data Atlas is recognised as integral to its
successful creation. Multidisciplinary and cross-institutional teams
can facilitate the creation of comprehensive instruments that foster
shared understanding of a complex historic collections’ landscape
among team members and disciplines.

Crucial to this is the collaborative process, supporting a shared
understanding of classification, use of language, definitions,
membership, and the overall scope of the atlas.

Our initial conception of an atlas arose from the need to sketch
a list of relevant data resources for ingestion and unification within
the data aggregation environment of the project (i.e. the Sloane Lab
Knowledge Base). Previous studies focusing on the original Sloane
collection and historical manuscripts served as the starting point for
generating a list of valuable resources (MacGregor 1994; Nickson
1988; Walker 2022). The first iteration of the atlas collated information
about datasets and helped the multidisciplinary team to realise their
breadth, availability and state. Further iterations led the team to the
recognition of a broader landscape of resources beyond the historical
set of the original Sloane Manuscript Catalogues, including collection
guides, body of objects and other auxiliary and tertiary resources.
The involvement of a multidisciplinary team in the design process
of the atlas promoted shared understanding between the Technical
Team (consisting of computer, data and information scientists) and
the Collections Team (consisting of historians and museum curators),
making both individual members and their institutions aware of the
broader landscape of the Sloane collection.
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3.2 Atlas Metaphor

The term ‘atlas’ often reflects the idea of all-encompassing and
comprehensive representation of a world. In its conventional sense, an
atlas conveys spatial and geographical information, carrying maps,
charts, graphical representations and associated information like
place names, statistics, and other textual descriptions. Geographically
referenced datasets containing demographic and environmental
information are commonly referred to as a data atlas (Robertson,
Cumming, Erasmus 2010). However, the term data atlas can also
have a metaphorical meaning in the context of information and data
science, signifying a comprehensive and holistic representation of a
system or a data framework. In this sense, data atlases draw upon the
traditional concept to describe modules, components, and attributes
of synthesised representations, offering a rich and multidimensional
view of complex systems and data structures.

The atlas metaphor as a comprehensive representation of a ‘world’
is a highly versatile and abstract concept, making it particularly
well-suited for integration within the diverse field of heritage and
critical heritage studies. Central to this metaphor is the notion
of continents as main sections that hold material and curate the
vast scale of a collection. Its inherent abstraction enables flexible
adaptation to specific requirements of diverse projects, ensuring
an efficient approach to fit the complexities of a cultural heritage
collection landscape.

3.3 Review and Inspection

A Collection Data Atlas fundamentally aims to help users understand
and navigate complex collection landscapes using visualisations that
support decision-making regarding data modelling, aggregation,
ingestion, and resource prioritisation. Accordingly, the atlas
should make affordances that balance richness of information
and simplicity of representation. The high-level organisation of a
Data Atlas should allow the grouping of collections under major
categories like institutions and projects, with further aspects of
collection particulars communicated through arrays of additional
information. The combination of collection grouping and array
casting of attributes enables a robust framework for insightful
review and inspection. It supports users to select and scrutinise
collections based on their distinctive characteristics, facilitating
a comprehensive understanding of their origin, availability, and
utilisation. Furthermore, this can accommodate evolving changes to
meet the growth of collections, modifications in their characteristics,
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and any further digitisation of the collection and its related
documentation.

3.4 Inventory Quality

A Collection Data Atlas should support comprehension and navigation
of complex and extended data landscapes. Thus, an inventory quality
that can communicate organisation and membership across various
collections and units is vital not only for the use of an atlas but also for
its maintenance and growth. During the development of the Sloane
Lab Data Atlas, we realised five design principles to ensure the
inventory quality of the atlas namely Clarity, Consistency, Analytical
Arrangement, and Flexibility.

Clarity seeks to prevent user confusion through cognitive overload
and to support analysis and decision making based on a commonly
shared and understood set of semantics about the type, state and
availability of collection dataset. This is further reinforced by the
Data Atlas Taxonomy discussed in the section below that supports
Consistency via a hierarchical organisation and grouping of the
various levels of item granularity. Analytical Arrangement refers to
the use of an array of features per type of collection to ease the
inspection and examination of individual units, allowing users to
gain insights at a more granular level. Such arrangements reflect
format, level of digitisation, digital availability, physical location
and other useful attributes of items. Maintaining Flexibility
allow accommodation of nuanced adjustments critical to the all-
encompassing aims of an atlas, ensuring that it remains responsive
to evolving needs and diverse requirements. This is achieved through
an adjustable array of features and attributes that can be tailored to
each item type, whether physical or digital. However, while catering
for flexibility, there is a potential trade-off with design economy as it
may lead to item replication.

Our approach focuses on the acquisition and collective view
of datasets within the Sloane collection with the aim to integrate
datasets into the Sloane Lab’s knowledge base. In this process we
define the scope and accessibility of these resources and identify
their digitisation status and format, which enable us to design
suitable data mapping and ingestion methods. Furthermore, our
objective is to provide a methodological abstraction, particularly
valuable to the field of DH, to support future projects in managing and
comprehending complex landscapes of collections dispersed across,
various institutions and systems of varying accessibility status.
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4 The Sloane Lab Data Atlas

Building on the Collection Data Atlas method, we implement the
Sloane Lab Data Atlas to provide a comprehensive view of the
historical catalogues and modern datasets related to the Sloane
collection, which are currently dispersed across various national
institutions and individual projects. The implementation delivers a
series of design affordances that balance the richness of information
with ease of use across a complex cultural heritage collection
landscape. It is also scalable, allowing continuous improvements
and expansion as our understanding of the boundaries of the Sloane
Collection develops. The Sloane Lab Data Atlas is realised as a
tabular visualisation in the form of a Microsoft Excel Spreadsheet,
because this allows for continuous improvement and expansion,
whilst offering a range of options for formatting and high-resolution
exports. Critically, Excel files are common tools that scholars and
practitioners are familiar with (e.g. for searching, filtering, exporting
data), flattening the learning curve for end users. The atlas [Appendix]
is also scalable, allowing continuous improvements and expansion
as our understanding of the boundaries of the Sloane Collection
develops and has been made available on GitHub® as an open-source
project and also directly available in PDF format® from the Sloane
Lab portal.

Our approach focuses on integration, with the overarching aim
of bringing together the many records, historical and modern,
that describe the Sloane collection within a unified information
environment called the Sloane Lab knowledge base. To achieve this,
we establish the scope and accessibility of these records and identify
their digitisation status and format in order to design suitable data
mapping and ingestion methods. Furthermore, our objective is to
provide real word case and working example to support future
projects in managing and comprehending complex landscapes of
collections dispersed across various institutions and systems with
varying levels of accessibility.

4.1 Data Atlas Taxonomy

The Sloane Lab Data Atlas represents a diverse range of resource
types and items, each having distinct forms, sizes, purposes, and
granularity levels. Such resources expand beyond the original

5 See Github project page at https://github.com/sloanelab-org/data-atlas.

6 See PDF version of the of the Sloane Lab Data Atlas at https://sloanelab.org/wp-
content/uploads/2024/09/Data-Atlas-Vector.pdf.
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Sloane manuscript catalogues, including historical resources such as
collection guides, correspondence, minutes from when Sloane served
as Secretary of the Royal Society (1693 to 1713), as well as modern
resources such as digital surrogates, digitally born documents and
databases. The Data Atlas taxonomy is designed for organising and
categorising these resources based on their inherent characteristics
and relationships. It is a hierarchical, structured framework designed
to facilitate consistent grouping and provide clear definitions,
enabling a comprehensive understanding of the breadth and depth of
items, aiding classification, and supporting scalability. Consequently,
the taxonomy serves as a system that allows the development of a
shared language and structure to support communication and
analysis of the participating resources within the Data Atlas.

The principal and foundational concept within the taxonomy is
the ‘Collection Unit’ which refers to a physical or digital entity in
a collection. It is not an abstract notion but rather a distinct entity
characterised by specific attributes that are instantiated for both
physical and digital items, including but not limited to size, location,
degree of digitisation, transcription type, availability, accessibility,
metadata schema, and programmable access. The notion of the
collection unit originates from the NHM'’s Join the dots collections
assessment exercise, where collections are arranged into discrete
units that reflect how curators organise, index and work with their
collections (Miller 2020). Our definition is elastic to allow the use of the
Collection Unit as a building block to create a visual representation of
the historical and contemporary Sloane collections. The taxonomical
arrangement of the Collection Unit is presented in Figure 1.

Body of Objects A
. uxiliary
Physical {i Catalogue Resources
Bound Volumes
| S File Correspondence
Letters
‘ Database Meeting Minutes

Structured Hierarchical

‘Collection Unit

Tabular

— Text
Unstructured
Visual

Figurel TheDataAtlasTaxonomy

Digital

The Collection Unit may be Physical or Digital. Physical units are
tangible and characterised by materiality. They can be touched or
observed. Because the Sloane collection is historical, most units
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contained in the Data Atlas are physical, for example, manuscript
catalogues, collections of printed books, artifacts, artworks,
specimens, etc. The digital surrogates of physical units, generated
through a digitisation process such as scanning, photography and
OCR (Optical Character Recognition) are considered attributes
intrinsic to the physical unit rather than independent digital entities.
This taxonomic design maintains a crucial distinction: between
digital records of physical items (surrogates) and digital records
about physical items (eg. representations and digital born material).
This separation ensures that surrogate and born-digital materials
remain distinct categories. The rationale reflects the atlas’s primary
focus on organising datasets and records of collections (i.e. the data
records themselves) rather than the physical objects they describe.

Digital Units are retro-digitised or born-digital entities, either
separate and distinct from any physical unit in the collection or born
out of a digitation process, containing distinct and enriched attributes
that augment and add value to the physical unit beyond its original
form. An example is the fully searchable transcriptions in Text
Encoding Initiative (TEI) format of the Sloane manuscript catalogues
produced by the Enlightenment Architectures project (Enlightenment
Architectures 2020). They introduce a set of important features and
attributes such as Data Schema, Interactive Edition, Programmable
Access, and Digital Location that are distinct from those associated
with the original Physical Unit (i.e. manuscript catalogue). Similarly,
the Sloane Letters Project” as a distinct digital collection unit,
extends the volumes of Sloane correspondence held at the BL by
adding summaries of letters, notes, item information and descriptive
metadata (Sloane Letters n.d.). Inevitably, the differentiation between
Physical and Digital Units may result in duplications throughout
the Data Atlas, especially for collection units involved in extensive
digitisation projects that yield substantial and enriched outputs. To
establish a connection between these separate units originating from
the same historical resource, the attribute Origin is introduced for
digital units. This ensures a link between the distinct manifestations
of the unit across different continents of the data atlas.

Additional categories are incorporated into the taxonomy to further
classify Physical and Digital units. The Physical Unit is divided into
Body of Objects and Bound Volumes. The Body of Objects consists
of individual tangible items such as artefacts, artworks, specimens,
etc. which are collectively understood as a curatorial unit but have
not been arranged into a written catalogued form. Conversely, Bound
Volumes are tangible objects, often comprised of written material
bound together into single or multiple volumes or books, including

7 See project website The Sloane Letters Project. https://sloaneletters.com/.
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materials that adopt the form of volumes or books, such as herbaria,
where the written component supplements plant specimens pressed
into the folios of a volume.

Bound Volumes are further categorised into Catalogue and File.
The Catalogue follows the conventional definition of a systematic
organisation of items arranged in a specific order, typically
accompanied by descriptive information, providing details about the
item’s attributes, specifications, or characteristics. Conversely the
File, includes all written components usually produced for record-
keeping purposes that have a structured collection of information
but are not catalogues. Files can be further classified into Meeting
Minutes, Correspondence Letters, and other Auxiliary Resources.

The Digital Collection Unit is classified into Structure and
Unstructured Units. The Structured Unit is organised and formatted
according to a predefined schema, which may be well-defined and
standardised. Structured units typically establish relationships and
properties of data elements, making them amenable to querying and
analysis using computational methods. Further categorisation of the
structured units includes all types of Databases (i.e. relational and
NoSQL), Tabular datasets such as spreadsheets, and Hierarchical
XML data structures such as TEI files.

The Unstructured Unit does not offer the same level of structure
and organisation to data as the Structured Unit, but it can be complex
and rich in information. Such units are digitally born and can be
further divided into Document and Visual. The Text is predominantly
a text file that may contain figures and other pieces of information
arranged in tabular format, available as a Word document, PDF file,
Blog post and similar. The Visual unit is presented in form of images,
maps, 3D models and other visualisations. Such visualisations
may be the result of a tertiary implementation aimed at digitally
reconstructing and preserving physical resources.

4.2 Data Atlas Continents

The Sloane Lab Data Atlas is arranged in rectangular panels,
which are referred to as continents as per the atlas metaphor. Each
continent visualises an institution or a major project that holds
Collection Units related to the Sloane Collection. Collection units
are visualised as different rows, which are grouped using appropriate
categories based on the Data Atlas Taxonomy. To visualise different
manifestations of the same Collection Unit (e.g. digital surrogates of
a historic manuscript catalogue), a combination of colour coding and
the use of separate columns within the same row is used. Footnotes
clarify duplication of units appearing in more than a single continent.
For example, the TEI manifestations of all collection units visualised
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on the continent Enlightenment Architectures are also visualised on
the Natural History Museum (NHM), the British Museum (BM) and
the British Library (BL) continents respectively.

The section below outlines the details of the Sloane Lab Data
Atlas, which organises both physical and digital collection units
under distinct atlas ‘continents’. Four institutional continents and
three project continents are discussed whilst the details of an eighth
continent, Sloane Manuscript Catalogues Today are presented, which
aggregates all manuscript catalogues located across various heritage
institutions.

42.1 Institutional Continents

The Institutional continents of the Sloane Lab Data Atlas include
collection units from the NHM, BM, BL, and the Royal Society, with
all institutions listing both Bound Volumes and Groups of Objects,
except for the Royal Society, which lists only Bound Volumes. The
NHM continent [fig. 2] holds 20 original Sloane manuscript catalogues,
mostly related to fossils, insects, minerals, vegetables, and other
specimens. It also contains 6 collection guides, including 3 volumes
of the John Ray Historia Plantarum, 265 Sloane Herbarium Volumes,
and 2 additional ‘Bound Volumes’ attributed to Leonard Plukenet
(1641-1706) and James Petiver (1665-1718). The material has varying
levels of digitization, transcription, and availability, as shown on the
map. In addition, the NHM continent contains various contemporary
datasets, including algae, fungi and plants, insects, invertebrates,
palaeontology, mineralogy, and vertebrates.

NATURAL HISTORY MUSEUM

Bound Volumes

Sloane Manuscriy it Catalogues Imaged Digial Physical
Location Location
Fossilsvol 1; Corals, Sponges & Y m > > NHM
Fossilsvol 2; Shells 1-2502 2 NHM
Fossils vol 3: Shells 25034911 - NHM
Fossilsvol 4: Shells 4912-5846 - NHM
Fossilsvol 5: Fishes, Birds, > |iees? = > NHM

Figure2 Partofthe Natural History Museum dataset holding the original Sloane manuscript catalogues

The BM continent [fig. 3] includes four volumes of original Sloane
manuscript catalogues, primarily focused on physical objects such as
gems, cameos, amulets, and various other miscellaneous items. These
manuscripts have varying levels of digitization and transcription
and are physically housed at the British Museum. In addition, the
continent organises approximately 15,000 objects from the BM’s
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Sloane collection across the eight curatorial departments where
they are currently held: Prints & Drawings, Britain, Europe and
Prehistory, Greece and Rome, Middle East, Asia, Coins and Medals,
Africa, Oceania and the Americas, and Egypt and Sudan.

e British Museum

Bound Volumes

i Digital Physical
Sloane Manuscript Catalogues Imaged Re.
Gems, Cameos, Annuli > &

> 5 |
Amuleta Mahumetica: 1-24 and JPEG
Miscellanea: Miscellanies 1-2111, > JPEG

Figure3 The British Museum dataset holding the original Sloane manuscript catalogues

The BL institutional continent [fig. 4] contains 21 volumes of original
Sloane manuscript catalogues, each with varying levels of digitisation
and transcription, detailing the large collection of printed books and
manuscripts gathered by Sir Hans Sloane. At the time of his death,
Sloane’s library was estimated to hold 50,000 volumes, of which
approximately 47,200 were printed items. His manuscript collection,
comprising around 5,200 items, covers a wide range of subjects,
including medicine, alchemy, chemistry, botany and horticulture,
exploration and travel, mathematics, natural history, magic, and
religion. The entirety of Sloane’s collected printed books and
manuscripts is catalogued in the British Museum'’s online catalogue
and organized into relevant datasets. Additionally, the BL continent
includes two separate entries for datasets containing approximately
1,400 of Sloane’s correspondence letters.

BRITISH LIBRARY

Bound Volumes

Machine Text
Sloane Manuscript Catalogues m I Encoded

Sloane MS 3995: 'A catalogue of
Sloane MS 3972 A: Catalogues of
Sloane M5 3972 B; Manuscripts i > N -

Figure4 Partofthe British Library dataset holding the original Sloane manuscript catalogues

The Royal Society’s collection [fig. 5] includes five separate units
of meeting minutes spanning the years 1686 to 1711, containing
summaries of Royal Society meetings, documenting discussions on

166

magazén e-ISSN 2724-3923
6,2,2025,149-178



Andreas Vlachidis, Isobel MacDonald, Foteini Valeonti, Juli Nyhan, Kim Sloan
A Data Atlas Method for Analysing and Visualising Dispersed Cultural Heritage Collections

experiments, publications, and natural curiosities. The majority of
the manuscripts were compiled by, or on behalf of, Hans Sloane, who
served as Secretary of the Royal Society from 1693 to 1713, and later
as President (1727-41). The minutes from 1686 to 1711 have been
digitised, imaged, and transcribed, and are available online through
the Royal Society’s.

ROYAL SOCIETY

Bound Volumes

Machine Digital Physical
Readable Location Location
Meetings of the Royal Society, 1686-1691 3pl keyed ps://ttg Royal Soc.
ings of the Royal Society, 1693-1698 3pl keyed [ https://tt]
of the Royal Society, 1699-1702 3pl keyed p ]

Draft Minutes Manuscripts

Figure5 Partofthe Royal Society dataset holdingthe original Sloane manuscript catalogues

4.2.2 Project Continents

The project continents contain collection units related to the work
of significant research projects that investigated, organised, and
digitised Sir Hans Sloane’s original manuscript catalogues and
other relevant materials from his collection. The Adam Matthew
Library’s digital data includes the Commonplace book manuscripts
collected by Sloane, all of which are imaged and transcribed into
machine-readable formats. The Sloane Letters Project is a database
encompassing thirty-eight volumes of Sloane’s correspondence held
at the British Library (MSS 4036-4069, 4075-4078). It includes
descriptions and metadata for Sloane MSS 4036-4035 and 4075,
along with some letters and transcription from MSS 4054-4055,
4066, 4068-4069, and 4076. The Enlightenment Architectures
continent includes the Text Encoding Initiative (TEI) outputs of
the project, funded by the Leverhulme Trust. The project was a
collaboration between the British Museum and University College
London, with contributions from the British Library and the Natural
History Museum. The project transcribed and created open-access,
TEI-encoded remediations of five of Sloane’s catalogues: two volumes
on ‘fossils’, one volume of printed books and ephemera, one volume
of ‘miscellanies’, and one cataloguing his collection of manuscripts
(Ortolja-Baird et al. 2019, 44).
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4.2.3 The Sloane’s Manuscript Catalogues Today

The ‘Continent’ aggregates and indexes the surviving Sloane
manuscript catalogues, which have been used and annotated by
subsequent curators for three centuries now. During his lifetime,
Sir Hans Sloane produced catalogues of his entire collection, which
by 1725 had grown to 32 in number. The size of the catalogues varied,
with some catalogues listing thousands of items and others being
relatively short and probably combined or even bound by Sloane into
single larger volumes. At his death in 1753, the numbers of items in
each of his 32 catalogues had increased substantially, as recorded
by the list transmitted to his executors after his death (MacGregor
1994, 28-9). The original catalogues continued to be used over the
next centuries by museum curators. As curatorial departments grew,
merged and changed, catalogues were copied, split up and recombined
for ease of reference. In 1998 Peter M. Jones published the book A
preliminary checklist of Sir Hans Sloane’s catalogues which set the
basis of a fully descriptive listing of Sloane’s Catalogues (Jones 1988),
and together with MacGregor A. in 1994 the book Sir Hans Sloane,
Collector, Scientist, Antiquary, Founding Father of the British Museum.
Both list 31 catalogues of the Sloane collection in total. The Jones/
MacGregor numbering of catalogues (i.e. 1-31) reflects the complex
bibliographic and curatorial history of the collection, which in some
cases led to the creation of new catalogues for ease of reference,
based on the organizational structure of heritage institutions. In
other cases, multi-volume catalogues, such as the catalogue of printed
books and manuscripts (12 volumes) were assigned a single number,
while other catalogues, originally bound together by Sloane, such as
Minerals (5 volumes) and Fossils (6 volumes) were split into individual
numbers. Jones and MacGregor also included in their numbering
volumes that were indices to various hand-written catalogues created
by Sloane’s assistant Thomas Stack (d.1756).

The Sloane Lab Data Atlas diverges from the Jones/MacGregor
numbering system by listing Sloane’s original catalogues by
individual volume when these are predominantly by him as a
catalogue of his collection [fig.6]. However, the Jones/MacGregor
numbering is maintained as a concordance to facilitate reference
to earlier projects and publications. This explains why the number
of catalogues in the atlas exceeds the 31 catalogues listed by Jones
and MacGregor, while also omitting some catalogues they included.
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jonez Machine Text
LERITT SNatural History Museum (23 vols) Imaged
Mapping Readable Encoded
21 Fossils vol 1: Corals, Sponges & > JPEG * > 3pl keyed * > TEI Y
22 Fossils vol 2: Shells 1-2502 EY JPEG
23 Fossils vol 3: Shells 2503-4911 > JPEG
24 Fossils vol 4: Shells 4912-5846 > JPEG
25 Fossils vol 5: Fishes, Birds, EN JPEG 2 = 3pl keyed > TE12

Figure6 Partofthe Sloane’s Manuscript Catalogues Today held by the Natural History Museum (NHM),
illustrating the MacGregor mappings

4.3 Data Atlas Attributes and Organisation

The atlas implements the inventory design principle by organising
collection units by continent and arranging the continents into
distinct sections while using colour coding, grouping, and attribute
assignment to further enhance structure and clarity. Each continent
is assigned a unique background colour to distinguish between
institutions or digitisation projects and is organised into sections
based on collection unit types, such as ‘Bound Volumes’ and
‘Group of Objects’ [Appendix]. Sections contain one or more tables,
representing the different groups of collection units, with each table
row containing an individual collection unit. The table columns
represent various attributes assigned to collection units: for Bound
Volumes these distinguish between a physical manuscript catalogue
and its digital surrogates. For Group of Objects they reflect attributes
related to state, size and availability. Moreover, cell colouris used to
represent further attributes of collection units related to format and
current availability, such as digitally available (blue), digital in the
process of becoming available (grey), tangible objects (ivory), and
online URL (yellow). Figure 7 illustrates an example arrangement of
British Museum collection units, divided into ‘Bound Volumes’ and
‘Group of Objects’. The different levels of digitisation of historical
manuscripts are shown as Imaged JPEG, Machine Readable triple
keyed transcription, and Text Encoded in TEI while the contemporary,
databased catalogue, of Prints and Drawing contains a separate set
of attributes about the state, size and availability of the collection.

169

magazén e-ISSN 2724-3923
6,2,2025,149-178



Andreas Vlachidis, Isobel MacDonald, Foteini Valeonti, Julianne Nyhan, Kim Sloan
A Data Atlas Method for Analysing and Visualising Dispersed Cultural Heritage Collections

Bound Volumes

Text
Encoded
Gems, Cameos, Annuli > |EN

Sloane Manuscript Catalogues

Indices variorum
Amuleta Mahumetica: 1-24 and TEI
Miscellanea: Miscellanies 1-2111, > [N

Prints & Drawings

11,463 objects

Figure7 Partofthe British Museum atlas continentillustrating organisation of collection units for Bound
Volume and Groups of objects

5 Discussion and Reflections

5.1 Benefits and Limitations

The Sloane Lab Data Atlas presents a panoptic visualisation of a
complex bibliographic and data environment and represents the
first time that the contemporary data and institutional landscape
of Sloane’s collections has been brought together. As a ‘collections
as data’ project, clarity around the scope, volume, availability,
nature and digital accessibility of the project’s data is of central
importance to the Sloane Lab, its team, partners and stakeholders.
The Atlas delivers this, bringing together the expert knowledge of
curators and information scientists to act as an organisational tool
for infrastructure development. It has aided the design of appropriate
data mapping, modelling and ingestion approaches for the Sloane
Lab project and wider development of its Knowledge Base. It has
enabled partner institutions to identify data absences in their
digitised collections that led to revisiting digitisation pipelines to
cover such absences. Furthermore, it has given cultural heritage
institutions and universities alike an important further case study
of the importance of institutional collaborations between curators,
academics and technical teams.

Most importantly, the Collection Data Atlas is a methodological
instrument that can be beneficial to large-scale digital projects that
deal with complex data environments in three distinct ways. Firstly,
it augments a project team’s understanding of different information
systems, what data they hold, and their level of digitisation and
availability is. Secondly, it facilitates the scoping out of complex data
environments and improves project-wide decision-making, namely the
prioritisation of datasets for ingestion into, for example, a Knowledge
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Base and the effective budget allocation concerning digitisation for a
given project and institutional partners alike. And thirdly, it allows
for these complex data environments to be better communicated with
stakeholders such as funders, institutional collaborators and with
end-users.

These three key benefits are embodied by the Sloane Lab Data
Atlas. However, to achieve and maintain this balance, a series of
accommodations were made. Whereas the high-level organisation
of the Data Atlas is well defined, at the lower level (i.e., closer to the
data) the conventions of the Sloane Lab Data Atlas are purposely
flexible. A prime example of this is how the different columns are
understood differently depending on the section, as explained
above. Moreover, whilst the Sloane Collections are vast, the Sloane
Lab Data Atlas visualisation is agile and scalable to accommodate
future changes and modifications. Accordingly, though a graphic
visualisation made using a design tool may be subjectively more
appealing, the Sloane Lab Data Atlas has been developed using
Microsoft Excel, balancing these desiderata. Added to this, with the
current approach we have encountered the issue of double instancing.
For the purposes of simplicity, the Sloane Lab Data Atlas addresses
this issue with explanatory footnotes, something that a technically
strict visualisation may not allow for.

A significant future avenue for the development of the Data Atlas
would be to bring into question the unnamed, enslaved people who
related to some of the objects in Sloane’s collection (see Introduction)
and thus with the historical records of it that are mapped by the
Atlas. In their 2022 paper on the question of silence and bias in
the early-modern archive, Ortolja-Baird and Nyhan extracted the
names of c¢. 3,000 people and 600 geographical locations from just
two of Sloane’s Manuscript Catalogues, noting how this quantitative
examination of historical records “:attest a discrepancy of people
and places in colonial and imperial contexts, and hints at just how
many persons are absent from Sloane’s network” (Ortolja-Baird,
Nyhan 2022, 855). As the authors note, the individuals most named
within Sloane’s catalogues are British or European individuals. This
raises a question to be addressed in future work of how the Data
Atlas can make visible the quantity of marginalized voices who were
central to the way in which Sloane’s knowledge of his collections was
formed and catalogued within his lifetime, in turn influencing the
cataloguing and curation of his collections within the institutions in
which they are now held, and ultimately the digitisation of historical
records. With each stage in this knowledge making process the
polyvocal sources of Sloane’s knowledge have been further silenced.
Following Lawther, this question has the potential to bring people
back to the centre of Sloane’s collections, in turn addressing
power dynamics and hierarchies that have been present within the
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collection and its record for c. 340 years (Lawther 2023). This it
only acts to emphasise the importance of recognising the genealogy
of museum documentation (Goskar 2024), and the impact that the
history of a collection or institution’s documentation has on the
future ability to identify provenance (MacDonald 2023, 317). The
Collections Data Atlas addresses these challenges by providing a
comprehensive documentation framework that clarifies the scope,
volume, availability, nature, and digital accessibility of collection
and sub-collection datasets, supporting this way both historical
understanding and future provenance research.

6 Conclusion

In this paper, the Collection Data Atlas has been positioned as
an instrument that enables data-driven researchers to work
with historians, curators, bibliographic specialists and others to
establish what is extant, how it has been recorded, and, crucially,
who has created it. The atlas presented is thus an instrument for
data collection, inventory and multidisciplinary exploration. In the
applied instance (i.e. Sloane Lab Data Atlas) explored in this paper,
it is also the first synthesis of its kind, and visual representation of
the historical and contemporary collection records of Sloane, now
dispersed across different institutions, information systems and
infrastructures.

Underlying our discussion is an acknowledgement of three axes
of the history of Sloane’s documentation: firstly, the way in which
Sloane and his contributors catalogued his collection within his
lifetime; secondly, how the collection has been recorded and curated
by the varying institutions it is now housed within and, thirdly, the
digitisation practices by cultural heritage institutions and digital
projects of the historical and institutional documentation relating
to the Sloane collections. Sloane’s collection was created through
the economic, political and cultural processes of Britain’s increasing
global entanglements of the seventeenth and eighteenth centuries.
As such, the question of who has created these historical records
is central to further an understanding of the dynamics of power
that have shaped knowledge around Sloane’s collections, and the
impact this has on the contemporary contexts within which his
collections are located. This has been identified for a next step in
the development of this tool. As it stands, the Sloane Lab Data Atlas
is the first step in the wider project’s development of new and better
computational approaches to the detection and visualisation of these
past entanglements ever present through gaps, biases and exclusion
within the digitally available historical record. Likewise, following
the transferability of the data atlas, we hope that it can be a tool that
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can further conversations and computational interventions about this
in other data-driven digital projects.

So too, the range of documents in which the Sloane collection is
described and contextualised is vast. It extends beyond some 40
manuscript catalogues compiled by Sloane and his assistants and the
records of the national institutions mentioned above. They include
historical resources such as collection guides, correspondence,
minutes from when Sloane served as Secretary of the Royal Society
(1693 to 1713), as well as modern resources such as digital surrogates,
digitally born documents and databases.
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Appendix: Snapshot of the Data Atlas

The appendix presents the Sloane Lab Data Atlas in full deployment,
comprising all eight data contents that contributed to the extended
version of the Atlas for the data review purposes of the Sloane
collection. The datasets include the Sloane manuscript catalogues as
they appear today, the datasets held by the Natural History Museum,
the British Museum and the British Library, as well as datasets that
have been handled by individual projects including the Enlightenment
Architectures, the Sloane Letters, the Minutes of the Royal Society
and the Adam Matthew’s digitisation project.
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