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ABSTRACT

VIRTUAL EXCAVATIONS: DIGITAL REPOSITORIES, DATA REUSE, AND ETHICALLY
ACCESSIBLE ARCHEOLOGY

by
Allison Lindsey Densmore

The University of Wisconsin-Milwaukee, 2022
Under the Supervision of Professor R. Jason Sherman

Archaeological investigations produce massive amounts of data, yet these data are often
sequestered by the original researchers or put behind paywalls that restrict access to academic
publications. This inaccessibility makes it difficult to justify the destructive nature of
archaeology. Open-access digital data management systems such as the Digital Archaeological
Record (tDAR) provide archaeologists with new ways to preserve, share, and, most importantly,
reuse archaeological data to combat this issue of data sustainability. The goal of this project is to
investigate how these digital repositories allow for ethically responsible data access and reuse,
thus mitigating the cycle of destruction, hoarding, and inaccessibility. Two tDAR-based case
studies form the core of this research: the Mimbres Pottery Images Digital Database (MimPIDD)
and the Salt River Project Digital Library (SRPDL). This study examines the structure, content,
accessibility, and instances of reuse of the case studies as well as quantifiable interactions with
their content, including view and download patterns. These analytics are discussed alongside the
FAIR and CARE Principles of digital stewardship and the guidelines for data access and
management established by stakeholders. By analyzing these factors alongside specific instances
of data reuse in academic and public spheres, this project demonstrates how MimPIDD and

SRPDL use digital dissemination platforms to create opportunities for meaningful interactions



with their data. These accessible and reusable projects should serve as blueprints for the future of

ethical and accessible data management in archaeological research and beyond.
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Chapter 1: Introduction

This thesis focuses on two case studies, the Mimbres Pottery Images Digital Database
(MimPIDD) (tDAR id:22070) and the Salt River Project (SRP) Digital Library (tDAR id:57630),
to illustrate how digital archaeological data repositories make ethically responsible data access
and reuse possible. This study examines the structure, content, accessibility, and instances of
reuse of each case study to demonstrate how both MimPIDD and the SRP Digital Library use
digital data dissemination platforms to create opportunities for meaningful interactions with their

data.

MimPIDD and the SRP Digital Library are collections housed in tDAR (the Digital
Archaeological Record), a digital repository for archaeological data. MimPIDD contains nearly
10,000 resources, mostly images, of pottery vessels from the Mimbres cultural region in the
American Southwest. The database has both public and research versions; the former is
accessible to anyone, whereas the latter requires a written request to access. The two versions
differ in the number of images and attributes associated with each vessel, primarily to protect
sensitive spatial and burial data. MimPIDD emphasizes the goals of accessibility through its

curated K-through-college educational activities.

The SRP Digital Library differs from MimPIDD in that it contains gray literature and
technical reports from across Arizona. The resources within the SRP Digital Library are
primarily used by cultural resource management (CRM) professionals. There are over 700 files
in the SRP Digital Library that users can request access to on a file-by-file basis. Some resources
within the SRP Digital Library have additional redacted versions of the same files that protect
specific locational information and culturally sensitive imagery. These redacted files do not

require permission to access. Requests to access the confidential resources within the SRP
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Digital Library are granted based on the legitimacy of the research proposal as outlined by the
user in their request. This ensures that only those who need the confidential data are given access
to them and that any sensitive information does not get into the wrong hands. For example, if a
user requests access for personal use or for research that does not necessitate use of the
unredacted portions of the document, their request will be rejected. As discussed in Chapter 2,
decisions surrounding confidential data should be made in collaboration with stakeholders and

those entrusted with stewardship of the data.

Data Reuse in Archaeology

Archaeological materials, whether in the form of physical artifacts or tabulated data, are
non-renewable resources. As soon as the first trowel hits the soil, the archaeological materials
and surrounding matrix are disturbed and can never return to their original state. The inherently
destructive nature of archaeological excavations, as well as the massive outputs of data that
result from this work, create a complex problem for archaeological data management. This
problem is further exacerbated by what Cherry (2011:17) calls a “crisis of confidence” that
motivates archaeologists to keep digging and recovering more material even though vast
amounts of data are already available. To justify this destruction of the archaeological record and
the massive scale of existing legacy data, archaeologists must make the most of these data
through access and reuse (Fagan 1995:16). Digital data repositories provide a means for doing

SO.

Much of the published literature in archaeology is written for academic audiences,
limiting who can interact with it in the first place. Many excavations and other research projects

are never published at all, and raw data and preliminary reports are often sequestered by
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researchers. Some of this is due to the “publish or perish” mindset in academia, which limits
sharing work with others due to fears of being out-published (Beck and Neylon 2012:486; Kansa
and Kansa 2013:88; Richards 2015:66), but it is also the case that good field archaeologists are
not always gifted writers, and vice versa. This longstanding linear-flow model of data
publication (Figure 1.1) is not necessarily conducive to a collaborative and resource-conscious
approach to archaeology. One of the goals of this thesis is to suggest how this situation can be
improved by adopting a sustainable approach to data publication that takes full advantage of the

digital data management tools that are now available to archaeologists (Figure 1.2).

Compared to the typical dead-end model of data publication, the improved approach is
both accessible and cyclical. The raw data originate in the same way as before —with the
recovery of physical remains, the creation of the data, and the subsequent destruction of context
—but the flow of information changes directions by being published in accessible digital data
repositories. At this point in the publication process the nature of access is fundamentally
different from that of the previous model. Reused data can then be published and put back into
an accessible repository, fulfilling the cycle and creating more opportunities for reuse and
collaborative contributions. Moreover, data reuse is not restricted to repurposing legacy datasets,

but can also be seen in teaching, public-facing blogs, museum exhibits, and heritage signage.

Published with
paywalls and
limited access

Original data
sequestered

Data recovered;

context destroyed

Figure 1.1. Typical model of archaeological data publication.



Data recovered;
context destroyed

Published in digital

repository

Accessible by
Data reused public, academics,
and professionals

Figure 1.2. Improved model for archaeological data publication.

Those involved in digital data management today include repositories like tDAR and the
Archaeological Data Service (ADS), data publishers such as Open Context, and ARIADNEplus,
a framework that connects data across repositories. These data repositories, publishers, and
frameworks can house virtually any file type including documents, datasets, images, and
geospatial files, meaning practically all data can be made accessible on these platforms. Data
accessibility is the cornerstone of these repositories. Their focus on accessibility allows for
public, academic, and professional engagement with the materials. This, in turn, encourages and
facilitates data reuse, so the cycle of access and reuse can continue to repeat itself (Huggett

2018:96).



Archaeological data reuse ensures that archaeologists go beyond simply breaking even in
making destructive excavations and time-intensive research “worth it” by only publishing
preliminary reports without definitive results before moving on to their next research projects
(Fagan 1995:15). Thus, as forecast by Fagan (1995), digital data publication and the resulting
capacity for data reuse allows archaeologists to not only slow down and focus on interpreting
already existing data, but also to continue to make significant contributions to science through
multiple perspectives and by making connections between otherwise isolated datasets (Currie

2014:148; Fagan 1995:17-18; Wylie 2017:8).

The “publish or perish” mindset mentioned above is engrained in the very fabric of
academia. Therefore, a shift towards open data could raise concerns for academic researchers
and their goal of sustainable relevancy. However, with appropriate documentation and metadata,
academic researchers can share their data without feeding into the fear of perishing. Digital
Obiject Identifiers (DOIs), ORCID identifiers, and other permanent identifiers help to ensure that
credit is maintained and that researchers will still be tied to their original data, partially
ameliorating the publish or perish dilemma. These persistent identifiers work by maintaining
unique codes to refer to specific publications and researchers, guaranteeing their findability
(Koster and Woutersen-Windhouwer 2018). Equally weighing the value of data sharing
alongside typical academic publications could also promote a beneficial shift in the publish or

perish environment, allowing researchers to focus on what truly matters: the data itself.

The impact of digital data in archaeology is greatly affected by ethical constraints. The
manager, gatekeeper, and custodian roles that archaeologists must play when dealing with
sensitive cultural information become even more important when data are made public

(Richardson 2018:64). Kansa (2016:459) writes, “treating data as yet another research product



needing to be managed and measured undermines both intellectual freedom and the ethical
conduct of research.” How then can and should archaeologists ethically manage their data? It is
important to consider that regulations about how to protect and ensure the viability of data vary
globally, so archaeologists must be conscious of the relevant guidelines applicable to their

particular project area.

Data do not become reusable just because they are uploaded to digital repositories. For
data to be not only accessible but also reusable by others, they must adhere to certain criteria.
The FAIR Guiding Principles for scientific data management and stewardship—including,
Findability, Accessibility, Interoperability, and Reusability—provide standards for data
publication to improve the capacity for data reuse and sustainability (Wilkinson et al. 2016:1). If
these standards are not met, the capacity for high-yielding reuse is greatly diminished. The FAIR
Principles are complemented by the CARE Principles for Indigenous Data Governance which
emphasize Collective benefit, Authority to control, Responsibility, and Ethics (Carroll et al.
2020:1). While the CARE Principles were created in the context of Indigenous data
management, they can and should be extended to all archaeological data management
discussions. Together, the FAIR and CARE Principles form the theoretical basis of this project
as they represent the ideal qualities of reusable digital archaeological data. The FAIR and CARE

Principles will be discussed in greater depth in Chapter 2.

The advent of digital data management tools in archaeology promises to unlock the
incredible potential of the discipline for understanding human culture through space and time.
This change is so significant that it has been considered a paradigm shift by many (e.g., Huggett
2020; Roosevelt et al. 2015:339). With born-digital technologies becoming more accessible and

the wave of digitization sweeping the discipline, it is likely that the discipline will be fully digital



in the next few generations as training in digital data management increases in tandem with

traditional academic research.

Research Goals and Questions

This thesis project originated with the recognition that while digital data repositories are
changing the way archaeological data are published, accessed, and reused, these platforms are
relatively new to archaeology. This means that there have been few investigations into the
quantity, quality, and varieties of archaeological data reuse, specifically data sourced from digital
repositories. Moreover, there is no standard methodology for analyzing and interpreting reuse
and based on conversations with the directors of Open Context and tDAR, this is something that

many of the major repositories are trying to develop. This thesis aims to fill this methodological
gap.

In this thesis | investigate the structure, content, and accessibility of two collections in
tDAR, and how these characteristics influence how data are being reused (if at all) by evaluating

specific instances of reuse. The research questions | address include:

e As self-appointed stewards of the archaeological record, how can archaeologists use
digital data management systems to reconcile public reporting requirements with the
need to ensure the protection of sensitive cultural materials?

e The FAIR and CARE Principles outline the ideals for data management, with the CARE
Principles, in particular, focusing on ethical data management. How can archaeologists
ensure that the FAIR and CARE Principles are being followed when dealing with digital

archaeological data?



e |f the databases contain sensitive data, what are the best practices for managing access to
the materials?

e How do the structure, content, and accessibility of digital archaeological databases affect
the reusability of data?

e What can view and download metric files suggest about how dual-access databases are
accessed and reused by professionals and the public?

e How can archaeologists quantitatively and qualitatively measure the reuse of

archaeological data?

The question of how to measure archaeological data reuse is the crux of this thesis. While
numbers of views and downloads can suggest how data are being accessed in digital repositories,
they do not necessarily indicate whether and how data are being reused. As Huggett (2018:94)
suggests, “such metrics primarily capture supply rather than reuse.” Qualitative reuse can be
difficult to measure as it occurs beyond the bounds of the repositories themselves. Reuse is thus
hard to track aside from citations in academic publications, or direct feedback from users in the
form of direct personal communication or online surveys, as discussed in Geser et al. (2022).
Nonetheless, reuse metrics can serve as an important tool for gauging the shift towards this
cyclical and accessible data framework, so it is beneficial to develop viable methods for

gathering data on archaeological data reuse.

Thesis Significance

This thesis contributes to the growing discussion about ethical and practical
considerations involved in digital data publication and reuse in archaeology. Additionally, the
conclusions add to the broader discussion about data management across other ethically- and
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resource-conscious disciplines. Digital data publication and the resulting prospect of reuse are
topics that few archaeologists are aware of. | argue that this is something that needs to be at the

forefront of archaeologists’ minds before, during, and after the data collection process.

| hope that the methods used in this thesis to measure the accessibility and instances of
reuse of the case studies can be applied in similar studies or internal investigations within
archaeological databases and/or repositories. The number of researchers focusing on digital
archaeological data access and reuse continues to expand and so do the research questions
associated with this phenomenon. This thesis is intended to be a steppingstone towards
developing an accessible digital archaeology. The research presented in this thesis can also be of
use to the administrators of MimPIDD and the SRP Digital Library, as well as tDAR more
generally, by providing summative assessments on the accessibility and reusability of their data.
I hope this thesis demonstrates that the work that went into creating and managing these and
similar projects is worthwhile and has tangible benefits for the creators and other potential

stakeholders.

Thesis Outline

Chapter 2 of this thesis provides background information on the transition from analog to
digital data management in archaeology. This chapter contains a detailed explanation of the
FAIR and CARE Principles introduced in Chapter 1. It continues with an overview of digital
data management systems in archaeology and the importance of metadata in ensuring
accessibility and reusability of data. The chapter concludes with an in-depth introduction to the

case studies, MimPIDD and the SRP Digital Library.



Chapter 3 describes the methodology and data used in this thesis. It provides an overview
of the methods with subsections that describe how the structure, content, accessibility, and
reusability of MimPIDD, the SRP Digital Library, and tDAR as a whole are measured. This

chapter also explains how the data on each case study was sourced.

Chapter 4 presents the results and analysis of the quantitative analyses of views and
downloads for a sample of resources within both MimPIDD and the SRP Digital Library. This
chapter also includes qualitative analyses of reuse of the two databases. Chapter 4 ends with a

section on overall trends in tDAR.

The conclusions resulting from the analyses presented in Chapter 4 are outlined in
Chapter 5, which comprises five sections. The first section provides a summary of the analyses
conducted for this thesis. The second and third sections address the research questions posed in
Chapter 1 with suggestions for how archaeologists can better transition into a digital
archaeology. The fourth section discusses the significance of the research presented in this thesis.
Finally, the chapter poses future research directions regarding digital data access and reuse in

archaeology.
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Chapter 2: Background

The Curation Crisis and the Digital Dilemma

As far back as the 1980s (e.g., Marquardt et al. 1982), concern for the state of
archaeological collections has been at the forefront of archaeological discussions. This concern
has only become exponentially more important as the discipline shifts towards the digital realm.
Kersel (2015) and others have been actively debating how we can approach this growing divide
between the amount of data collected and the time, space, and funding available to deal with this
information overload. She makes an important point in saying, “The very term curation implies
careful stewardship of collections; management that includes accessioning, cataloging,
conserving, maintaining, processing, publishing, and storing artifacts and the associated

documentation” (Kersel 2015:42).

While the curation crisis began as an analog issue well before the large-scale integration
of digital technologies, it is something that has inevitably carried over into the digital age.
Digitizing the curation process as well as archaeological materials and data themselves can have
significant benefits in terms of querying, analysis, and organization in general, making it the
obvious next step in collections management (Wallrodt 2016:46). Clarke (2015:314)
characterizes this new era as the “Digital Dilemma,” specifically bringing attention to the new
pressures presented by the fact that “if scholars wish to ensure the long-term viability of their

digital data, they must navigate the potential conflicts that arise from these advances.”

In recent years, there has been a noticeable shift towards a digital archaeology as
photogrammetry, handheld internet-based GPS technologies, and digital field data collection

forms have taken over as mainstream data collection techniques. These are all examples of born-
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digital data, or data collected in digital rather than analog form (Garstki 2020:6). As Roosevelt et
al. (2015:339) write, “this shift mean(s) avoidance not only of paper, but also of tape measures,
line-levels, and drafting sheets.” By taking advantage of these new applications of software we
can produce a “paperless workflow” of data which allows for an increased pace in both the
collection of and access to archaeological information (Wallrodt 2016: 38). The shift toward
more digital technology in archaeology does not necessarily require changing every aspect of
archaeological research, but at the minimum, archaeologists should be aware of the potential
benefits of digitization and born-digital data in the context of their research projects. A simple
way to integrate a digital data is through digitizing collections catalogs, making them more
findable than their analog or otherwise inaccessible counterparts. These could allow
archaeologists to track down otherwise hard-to-find resources in their own collections and

beyond.

Digital data do not have to be born-digital but can include the digitized version of analog
notes, maps, inventories, and more. These types of digital data have the same, if not greater,
potential to make a difference in the practice of archaeology. Born-digital data and digitization
are changing the way that archaeologists amass data. This means that the data can get
overwhelmingly large rather quickly. Take, for example, the increasing use of high-resolution
aerial and satellite imagery in archaeological investigations. These images and other Big Data,
characterized by their scale and general inability to be processed by humans alone
(VanValkenburgh and Dufton 2020:S2), are a part of what Bevan (2015:1480) refers to as the
“data deluge.” The “chronic annual flooding” of datasets, raw images, gray literature, and more

necessitate an urgent shift in digital archaeological data management (Bevan 2015:1480). It is
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this very accumulation of information that has accelerated the transition to a fully digital

archaeology.

Open Archeology

Open data are characterized by their accessibility, technical openness, and legal openness
(Kansa and Kansa 2013:94). Open data are invaluable in the current age of research as they
allow for collaboration in a way that was not possible before. However, simply because data are
open does not mean they are automatically ready to be reused. In the new world of open data,
Big Data, and mass digitization, it remains important to consider the universal qualities of data.
While the term “raw data” often gets thrown around when referring to these Big Data, it is vital
that we acknowledge the fact that data are inherently shadowy and “theory-laden, process-laden,
and purpose-laden, and not raw in any sense” (Huggett 2020:S9; also, Shanks and Tilley
1992:37; Wylie 2017). To keep track of these factors of scaffolding, archaeologists must keep
accurate and detailed accounts of their data collection methods, a “biography of data” (Huggett
2020:S14; also, Roosevelt et al. 2015:325). Massive amounts of data are being created and thus
need to be stored and maintained with their biographies intact. Big Data and the data deluge
itself are inherently messy, making that a difficult job for archaeologists (Gattiglia 2015:114).
Digital data repositories and publication services use permanent object identifiers and

standardized coding schemes to provide a means of handling these large data.

Due to the breadth of archaeological data, it is not surprising that universal
standardization in terms of recordation and publication is incredibly difficult to achieve. To
further ensure openness and accommodate the dynamic nature of archaeological data these

workflows should be interoperable and accompanied by detailed metadata, ontologies, and
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coding sheets (Beck and Neylon 2012:482; Faniel et al. 2018:114, Isaksen et al. 2009:7).
Metadata are descriptions of and information about data such as the contributors, file format,
date of creation, and operating system(s) used to create a file (Clarke 2015:317-318; Huggett
2020:512). Ontologies are data models that hierarchically organize data values and allow users to
link datasets and coding sheets (Digital Antiquity 2020). These behind-the-scenes aspects of
digital data management become more important as increasing numbers of people gain access to
the data down the line. If metadata are properly recorded alongside their digital data

counterparts, the capacity for data reuse increases exponentially.

Beyond simply having accessible repositories with consistent data, how can we ensure
they are used to the fullest extent possible? Wylie (2017) spells out three ways archaeologists
can put old data to work through secondary retrieval, recontextualizing data, and experimental
simulation. What remains clear is that data never really run dry. A singular database can be used
in an infinite number of ways to answer a great variety of questions. When you can combine one
database with another, the possibilities multiply exponentially. In any case, the output of data
reuse is only as good as the input, especially when combining multiple datasets. Thus, high
levels of standardization and organization are necessary for representational and meaningful
results (Clarke 2015:315). There is, however, an extent to which standardization could do more
harm than good. Thus, standardization must be structured enough to allow for interoperability
without being so restrictive that it limits potential conclusions. Regardless, a “slow data”
approach wherein researchers emphasize the process of creating data and the implications that
follow can ensure that data are used not just as many times as possible, but with as much depth

and consideration as possible (Huggett 2022:98, Kansa 2016:466).
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While the notion of having all these data available to other researchers is encouraging,
without appropriate intervention, archaeology could be heading towards a “digital Dark Age”
wherein data obsolescence and the subsequent loss of unreproducible data becomes unavoidable
(Richards et al. 2021). Data need to be properly organized and curated alongside detailed
metadata to ensure their survival (Clarke 2015: 315). If archaeologists are unable or unwilling to
put sufficient time and resources into taking care of their data, they are actively contributing to
the destruction of cultural heritage. The issue of how to manage data and deal with related ethical
issues is complex, and if not addressed appropriately, has the potential to create many roadblocks

as the field moves forward into a digital era.

The Ethics of Digital Data Management

Archaeology is not immune to ethical dilemmas. The handling of cultural materials,
physical or digital, necessitates great care and cultural awareness. Thus, ethical considerations
should be at the forefront of every archaeologist’s mind at every stage of data creation,
management, and publication (Richardson 2018:65). One of the biggest hurdles in the race
towards a digital archaeology is understanding and addressing the ethical issues inherent in this
new age of research. As emphasized by Dennis (2020:210), there exist clear expectations for
conventional (analog) archaeological ethics but vague guides for ethical decision making in the

digital realm where the ethical waters are already muddied.

Stewardship is undeniably important in every archaeological context but is foundational
to digital data management. According to the Society for American Archaeology (SAA), whether
dealing with people, sites, or artifacts, archaeologists must ensure that they are "caretakers of and

advocates for the archaeological record" (Society for American Archaeology 2018). This same
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emphasis on stewardship and dissemination is reiterated by the Archaeological Institute of
America (AlA) in their Code of Professional Standards. Both organizations place stewardship
and public involvement at the forefront of their ethical standards. The ethicality of archaeology
and data management are contingent on this balance between protecting and publicizing
archaeological data. Nevertheless, there is an undeniable “stewardship gap” in archaeology

(York et al. 2016).

Many archaeological investigations are publicly funded, conducted on federal land, or
concern the history of the collective human past, with over 90 percent of excavations in the US
being done pursuant to Section 106 of the National Historic Preservation Act (NHPA) by cultural
resource management (CRM) firms (Advisory Council on Historic Preservation 2018). It follows
that the data recovered should be made as accessible as possible (Beck and Neylon 2013:485).
As Altschul and Klein (2022:13) suggest, CRM documents the past but leaves it largely
uninterpreted. Amplified by a lack of data systematization and the general inaccessibility of
CRM gray literature and associated data, the vast backlog of existing data recovered by CRM
archaeology fails to meet all four of the FAIR Principles (Altschul and Klein 2022:13). CRM
funding is predicted to increase from $1.46 to $1.85 billion between US fiscal years 2021 and
2031 (Altshcul and Klein 2022:1). This increase in funding and growth of the field provides an

opportunity to allocate funds to resolve the CRM-related digital data management issue.

While digital data management provides a means for making data accessible, there are
ethical and financial considerations that must be understood before data are uploaded to a digital
data infrastructure. Dennis (2020:215) argues that not only should ethical guidelines for digital
curation be considered, but also how those digital data relate to living people. Nicholson et al.

(2021) and Richardson (2018:70) recommend various ways that archaeologists can improve the
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preservation of and access to digital archaeological data. Their recommendations include
incentivizing archiving practices in academia by educating faculty and institutions on its
advantages, promoting data preservation standards and including data curation in the curriculum
for undergraduate and graduate archaeology students, and having professional archaeological
organizations provide archaeologists with ethical and practical guidelines related to data
archiving (Nicholson et al. 2021). Currently there is insufficient funding for post-excavation
work, let alone digital storage and maintenance. For the aforementioned recommendations to be
implemented, funding focused specifically on digital data management must be increased. Along
with the FAIR and CARE Principles discussed below, these recommendations can serve as a

framework to ensure the viability and ethicality of data sharing.

Accessible Public Archaeology

As mentioned above, archaeologists should look beyond giving access to fellow
academics to further archaeological research; they should also work towards an open and public
archaeology. Public archaeology can include, “the democratization of communication, activity or
administration; communication with the public; involvement of the public, or preservation and
administration of archaeological resources for the public benefit by voluntary or statutory
organizations” (Richardson 2013:2). Accessible and public-facing archaeology focuses on the
goals of direct involvement with archaeological materials and practices as well as the general

sharing of information.

Getting the public involved in and aware of archaeological information helps connect
them to the collective human past and thus come to respect and care for archaeological work.

Bonacchi and Moshenshka (2015:2) identify seven common types of public archaeology:
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archaeologists working with the public, archaeology by the public, public sector archaeology,
archaeological education, open archaeology, popular archaeology, and academic public
archaeology. Digital public archaeology can benefit the public and professionals alike through

mutually beneficial interest and engagement (Bollwerk 2015:228; Richardson 2018:70).

Opportunities for public engagement with archaeology can vary from hands-on
excavation experiences through programs like DigVentures to data sharing through databases
like the Portable Antiquities Scheme (PAS). DigVentures is a crowdfunding and crowdsourcing
program that allows the public to participate in legitimate archaeological excavations, covering
four of the nine types of public archaeology outlined by Bonacchi and Moshenshka (2015). The
PAS, managed by the British Museum, similarly works to increase public engagement with
archaeological materials by encouraging the public to share their metal-detecting finds in an
online database. As of October 2, 2022, the PAS website boasted that it contained information
about more than 1.6 million objects. These hands-on involvement projects go together with
Indigenous-focused public engagement programs and educational opportunities like museum
exhibits and digital data repositories to educate the public while also providing archaeologists

with new and valuable perspectives (Bria and Vasquez 2022:61; Perry 2018:220).

It is important to consider exactly how data will be presented when sharing them with the
public. Digital public archaeology has the capacity to reach many more people than a museum,
for example, making it even more critical to ensure that information is protected properly. There
are inevitably some data that are more sensitive than others and it is important to keep this in
mind when publishing or otherwise disseminating information. This necessitates prioritizing

important ethical considerations to protect culturally sensitive data.
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The FAIR Principles

The FAIR Guiding Principles for Scientific Data Management and Stewardship were first
drafted at a workshop in 2014 by a group of stakeholders from various disciplines with the goal
of making data, and digital scholarly objects more broadly, easily findable and reusable by
humans and machines (Wilkinson et al. 2016:3). As mentioned in Chapter 1, the FAIR Principles
include Findability, Accessibility, Interoperability, and Reusability. These four characteristics,

outlined in detail in Figure 2.1, are key to maximizing the potential of digital data management.

When followed, the FAIR Principles can provide researchers with new ways of
interacting with digital data due to their machine-actionability. Computers can reference,
retrieve, and analyze data in ways that humans alone cannot (Boeckhout et al. 2018:933). From a
FAIR perspective, physical collections are often “...inaccessible and unusable backlog(s)” that
could face obsolescence if they are not discoverable in the first place (McManamon et al.
2017:240). Housing reports, images, maps, and other data in digital data management systems
alongside detailed metadata enhances the research potential of physical collections by ensuring
that they are findable, accessible, interoperable, and reusable. There is no question that physical
collections are vital to archaeological research, but they cannot serve a role in a reuse-focused
archaeology if researchers do not know that they exist. The findability, or lack thereof, of an
analog collection is itself disadvantageous, making the AIR of FAIR even harder to achieve. In
this way, the FAIR Principles build upon each other; accessibility is predicated on findability,

interoperability is predicated on accessibility, and reusability is predicated on interoperability.
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The FAIR Principles are intentionally broad to make them applicable to different data
management systems across disciplines with varying types of data and necessary levels of
metadata (Wilkinson et al. 2016:4). While this is a great strength of the FAIR Principles,
problems could arise without discipline-specific supplemental principles (Boeckhout et al.
2018:935). There are certain data and methods specific to archaeology that can complicate
adherence to the FAIR Principles (Richards et al. 2021). Archaeology deals with a wide range of
data types, many of which necessitate greater levels of protection due to their culturally sensitive
content. This is where the CARE Principles, discussed below, and the notion of keeping data as

open as possible and as closed as necessary, become vital.
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Findable

¢ F1. (Meta)data are assigned a globally unique and persistent identifier

* F2. Data are described with rich metadata (defined by R1 below)

¢ F3. Metadata clearly and explicitly include the identifier of the data it describes
* F4. (Meta)data are registered or indexed in a searchable resource

Accessible

¢ Al. (Meta)data are retrievable by their identifier using a standardized communications
protocol

¢ Al.1. The protocol is open, free, and universally implementable

¢ Al1.2. The protocol allows for an authentication and authorization procedure, where
necessary

¢ A2. Metadata are accessible, even when the data are no longer available

Interoperable

¢ |1. (Meta)data use a formal, accessible, shared, and broadly applicable language for
knowledge representation

¢ 12. (Meta)data use vocabularies that follow FAIR principles
¢ 13. (Meta)data include qualified references to other (meta)data

Reusable

¢ R1. Meta(data) are richly described with a plurality of accurate and relevant attributes
¢ R1.1. (Meta)data are released with a clear and accessible data usage license

* R1.2. (Meta)data are associated with detailed provenance

¢ R1.3. (Meta)data meet domain-relevant community standards

Figure 2.1. The FAIR Guiding Principles for scientific data management and stewardship
(adapted from Wilkinson et al. 2016: Box 2).
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The CARE Principles

The CARE Principles for Indigenous Data Governance were developed by the
International Indigenous Data Sovereignty Interest Group within the Research Data Alliance as a
people- and purpose-oriented complement to the FAIR Principles (Carroll et al. 2020:3). The
CARE Principles (outlined in detail in Figure 2.2) include four key characteristics: Collective
benefit, Authority to control, Responsibility, and Ethics. These four principles “define rights,
interests, and concepts to be employed in facilitating control in data governance and reuse”

(Carroll et al. 2020:5).

Colonization, and the subsequent exploitation of Indigenous data, are practically
foundational to archaeology in the United States and beyond (Nicholas and Hollowell 2007:60;
Shanks and Tilley 1992:28; Trigger 1984:361). According to Carroll et al. (2020:3), Indigenous

data comprise:

(1) information and knowledge about the environment, lands, skies, resources, and non-
humans with which they have relations; (2) information about Indigenous persons such as
administrative, census, health, social, commercial, and corporate and, (3) information and
knowledge about Indigenous Peoples as collectives, including traditional and cultural
information, oral histories, ancestral and clan knowledge, cultural sites, and stories,
belongings.

Thus, the ethics-focused CARE Principles are especially relevant to aspects of archaeological
data management where the FAIR Principles fall short. In a follow-up discussion regarding how
the FAIR and CARE Principles work together, Carroll et al. (2021:2) assert that they ensure that
“... the use of data aligns with Indigenous rights, is as open as determined by Indigenous

communities, is purposeful, and enhances the well-being of Indigenous Peoples.” As
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conversations regarding Indigenous data rights and stewardship continue to be had in
archaeology and beyond, “...we must be willing to relinquish control over their cultural

heritage” (Supernant and Warrick 2014:581).

Given that the CARE Principles were only established in 2020, they are still being
introduced and integrated into archaeology and beyond. As discussed in greater depth in Chapter
4, the two case studies in this thesis both revolve around indigenous data, with MimPIDD
focusing on Mimbres pottery and the SRP Digital Library focusing on Hohokam archaeology.

Both databases feature differentiated access models to protect culturally sensitive data.

23



Collective Benefit

¢ C1. For inclusive development and innovation
® C2. For improved governance and citizen engagement
¢ C3. For equitable outcomes

Authority to Control

¢ Al. Recognizing rights and interests
¢ A2. Data for governance
¢ A3. Governance of data

Responsibility

¢ R1. For positive relationships
¢ R2. For expanding capability and capacity
¢ R3. For Indigenous languages and worldviews

¢ E1. For minimizing harm and maximizing benefit
e E2. For justice
¢ E3. For future use

Figure 2.2. The CARE Principles for Indigenous Data Governance (adapted from Carroll
et al. 2020: Fig. 2).

Digital Data Management Systems

Beyond ethics, archaeological data are by nature difficult to manage and disseminate
given the massive amount of data typically collected from even a single excavation or survey
project. Digital data management systems are relatively new to archaeology, and they are still

gaining traction and growing in both size and capability. Moreover, many archaeologists are
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unaware of the true potential of practicing a digital archaeology, let alone how to work towards it
(Faniel et al. 2018:106). Digital data management systems provide a way to share, protect, and

preserve these data in responsible ways.

As mentioned in Chapter 1, archaeology-specific digital data repositories and publishers
are becoming more mainstream as the digital shift becomes imminent. Repositories like the
Archaeological Data Service (ADS) and the Digital Archaeological Record (tDAR), discussed in
greater depth in the following section, focus on long-term curation and preservation while Open
Context uses a peer-review data publication model. These platforms allow users to upload a wide
range of file types, including spreadsheets, GIS files, PDFs, and images. Making raw data
available in this way is essential for data access and reuse as it allows academics and the public
to engage with otherwise inaccessible information (Atici et al. 2012:670; Bevan 2015:1477-

1478).

There is a definite and ever-expanding gap between archaeological education and the
actual practice of archaeolgy, especially when it comes to digital data management (Garstki
2022:2). The lack of concern for digital data management in archaeology, as suggested by
Nicholson et al. (2021), comes from both the fact that training of young archaeologists
emphasizes field methods rather than follow-up activities like report writing and artifact
management as well as the lack of enforcemnent of laws and regulations put in place to protect
archaeological data. The NRHP and other federal laws such as the Archaeological Resources
Protection Act (ARPA) set specific curation requirements for archaeological data, yet they often
go unfollowed. 54 USC § 306131(a)(1)(c) of the NRHP dictates that data must be “permanently
maintained in appropriate data bases and made available to potential users” and 16 USC § 470cc

(b)(3) of ARPA states that data recovered on public land must be “preserved by a suitable
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university, museum, or other scientific or educational institution” The NRHP and ARPA serve as
the foundation for CRM work in the United States, yet these two requirements are often
overlooked. Industry-specific digital data management systems provide a solution to this

problem.

Open Context advertises a “data sharing as publication” model (Kansa and Kansa
2013:89). The use of DOls, globalized ontologies, and peer-review make publications in Open
Context comparable to typical academic publications. While the platforms make it easy to
preserve and disseminate all types of data, they can cost a considerable amount of money
depending on the size of the project, making sharing data in this way difficult for researchers
without access to the necessary funds (Kansa 2016:458). Kansa (2016:447) suggests that the
complications of this digital, open publication are similar to desperate-for-money low-budget
commercial set-ups, differing greatly from other forms of academic publication. Hopefully, a
shift from the traditional academic publication model in which only complete reports are
published (Figure 1.1) towards a more inclusive model that emphasizes data sharing (Figure 1.2)

will be accompanied by an increase in funding opportunities to better support such publications.

Piwowar and Vision (2013:22) report a “statistically well-supported citation benefit from
open data”—that is, research using open datasets is cited more frequently than without.
Moreover, many repositories track data like the number of views and downloads for a particular
resource, shedding light on how it is being accessed. It is important to note, however, that access
metrics do not necessarily indicate reuse and a lack of approved methods for quantitatively and
qualitatively tracking reuse remains a major roadblock in the quest for a more reuse-focused
archaeology (Huggett 2018). Such metrics could be used to replace the traditional publish or

perish model.
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While funding in archaeology, and the social sciences and humanities more broadly, is
already nowhere near ideal, the problem is even more acute with regard to digital data. Time-
consuming and sometimes costly work must be done to create databases before they can be
uploaded into digital data management systems, which have their own fees. Additionally, digital
data have their own curational risks such as obsolete file formats and thus require active curation
to ensure reusability (Richards 2002:344). These challeges with curation exist in addition to
complex issues regarding who owns data once they are uploaded to a repository, and who is
responsible for actively maintaining collections and making decisions about how to best ensure
the FAIRnNess of the data. Nevertheless, these digital dissemination platforms are where

archaeologists can balance ethical responsibility and public engagement.

The Digital Archaeological Record

tDAR is a digital repository for archaeological data developed and maintained by the
Center for Digital Antiquity (Digital Antiquity), a university center at Arizona State University
(ASU). Work on the repository began in the early 2000s with the goal of solving the
longstanding issue in archaeology of synthesizing disparate data within a digital infrastructure
(Digital Antiquity 2018b). A 2004 workshop funded by the National Science Foundation (NSF)
with 31 participants across archaeology and computer science resulted in a report that
recommended the development of a “cyberinfrastructure for archaeology” (Kintigh 2006:577). In
accordance with these recommendations, the NSF funded the development of such a prototype
(McManamon et al. 2021:241). With additional funding from the Andrew W. Mellon Foundation

to establish Digital Antiquity, tDAR began to evolve into the repository it is now.
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tDAR was designed specifically to accommodate independent data contributions from
users around the world. Users can easily upload their resources into tDAR and use built-in
resource management tools to organize their records (as discussed in greater detail in Chapter 3).
This “self-service digital curation” is enabled by informational resources and instructions such as
metadata record templates available on the tDAR website (McManamon et al. 2021:242).
Notably, uploading resources to tDAR costs $10 per file (limited to less than 10 MB) or $5 per
file if uploading 100 or more files. As of October 6, 2022, the tDAR homepage indicated that the

repository contains over 433,000 resources.

As discussed above, DOIs and persistent URLS are vital to a credit-conscious and reuse-
focused archaeology. tDAR uses these, in addition to their own tDAR ids, to ensure the
FAIRness of the content. tDAR also follows the CARE Principles by not showing the precise
location of legally protected resources in the geographic search feature and in the displays on
resources pages. Further, and as discussed below and in Chapter 4, tDAR incorporates a user-
designated access structure to allow archaeologists to effectively balance both access and

protection (Figure 2.3) (McManamon et al. 2017:245).
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Default access rights. Users must
sign usage agreement and create

PUbIlC tDAR account for access.
User- Metadata is public, users control
Designated — | accesstowho canview attached

files, edit metadata.

. . . System Administrators have
Administrative — complete access to ensure

preservation of materials.

Figure 2.3. tDAR data access framework (adapted from Digital Antiquity 2011).

Introduction to Case Studies

This thesis focuses on two case studies: MimPIDD and the SRP Digital Library. These
two databases were chosen because they make different levels of information available to
researchers and the public while adhering to the ethical practices discussed above. The following
sections discuss the background and development of MimPIDD and the SRP Digital Library.
Chapter 4 contains an in-depth analysis of the structure, content, accessibility, and reuse of the

two databases.

Mimbres Pottery Images Digital Database

The first database that | analyze in this thesis is the Mimbres Pottery Images Digital

Database (MimPIDD) (tDAR id:22070). The database contains attribute data for and images of

29



over 10,500 Mimbres pottery vessels, mostly Style 111 bowls. The Mimbres archaeological
culture is centered in southwest New Mexico and includes portions of the surrounding American
and Mexican states. Mimbres archaeology is best known for its Classic period (100-1130 CE),
during which the black-on-white painted pottery was produced that has been a focus of

archaeological and art historical interest (Nelson and Gilman 2017:265).

The eye-catching designs on Classic Mimbres pottery include both representational and
geometric styles that have garnered interest from archaeologists and the public alike for nearly a
century. Many vessels in both the public and the research versions of MimPIDD come from
burial contexts or have burial-related characteristics such as kill holes. Kill holes are directly
associated with burial ceremonies, but even those vessels without kill holes are likely from burial
contexts as they were often placed upside-down on the faces of the deceased during burial

ceremonies (Brody 2004:49).

A substantial number of known Mimbres vessels are currently in private collections
(Brody 2004:1). There was a dramatic increase in the market value of looted Mimbres vessels
when archaeologists began to publish images of the striking bowls in site reports and academic
articles, leading many archaeologists to include only drawings of the designs instead (Finegold
2019:231). As a result, nearly every known Mimbres site has been subject to devastating looting
and destruction (Brody 2004:10). The high demand for the beautiful vessels was met with
attempts by private art dealers to increase the price of their vessels by repainting them, regardless

of how accurately done, with more complex and eye-catching designs (Hegmon et al. 2017:7).

The creators of MimPIDD designed the database with the dispersal of artifacts as a result
of the art collecting industry in mind. They created the database to assemble as many images and

descriptions of Mimbres pottery vessels as possible. A large-scale collection like MimPIDD
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would finally allow archaeologists and other stakeholders to perform comprehensive analyses of
the now-scattered Mimbres pottery (Hegmon et al. 2017:2). In addition to their goal of
facilitating easier large-scale analyses of the vessels, the database’s creators are also dedicated to
public outreach and education. The online searchable feature allows for users of all backgrounds
to explore the database. Users can easily search for various attributes, including archaeological
sites, specific designs, and vessel size. Additionally, MimPIDD contains over two thousand
images and K-through-college level educational lessons that can be downloaded by anyone with
a free and easy-to-setup tDAR login. MimPIDD’s content is discussed in greater detail in

Chapter 4.

MimPIDD is especially relevant to the goal of balancing ethical obligations and public
outreach because there are two levels of access to the database: a public version and a research
version. The differences between the two versions are discussed in depth in Chapter 4.
Considering how MimPIDD differentiates the two datasets, it is clear that ethical concerns about
protecting burial contexts and the risk of encouraging looting and artifact trafficking that comes
with private collections warrant an extra layer of protection. After all, stewardship and
accountability are vital ethical principles that archaeologists must continue to be aware of even

after data collection.

Salt River Project Digital Library

The second case study for this thesis is the Salt River Project (SRP) Digital Library
(tDAR 1d:57630). According to its website, SRP is a not-for-profit public power and utilities
company in central Arizona that serves over two million people. SRP has been involved in the

development of the greater Phoenix area since it was founded in 1903. The company involves
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CRM in their projects to mitigate the impact of their development of infrastructure on the
archaeological record. This practice, legally mandated through Section 106 of the NHPA, has
resulted in a vast collection of CRM gray literature reports. These reports and their associated
data and images were originally held in analog form in the SRP office until it was relocated. The
files were then digitized and uploaded to the SRP Digital Library collection in tDAR. This shift
to a digital repository made it possible to better manage the large collection and ensure the
preservation of the resources within it. All files in the SRP Digital Library were originally
restricted to access solely by the administrator, an archaeologist working for SRP. After Dan
Garcia assumed the sole archaeologist position in 2019, he sought to change the role of the SRP
Digital Library from an in-house-only library to a resource for anyone to learn more about the
archaeology of the Salt River Valley. CRM professionals, academic researchers, and the public

were thus able to request access to certain files within the collection.

The original canal systems that the SRP expanded upon for modern day water and power
supply were created by the Hohokam (Salt River Project n.d.). The Hohokam built and
maintained over 500 miles of canals in the Salt River Valley that were integral to life and
agriculture in the Hohokam community for over 1,000 years (Cordell and McBrinn 2012:38,164;
Hill et al. 2015:610). It is estimated that just one major trunkline of the impressive canal systems
took nearly one million person-days to construct, not including any secondary lines or
subsequent repairs and maintenance (Fish and Fish 2008:5). It is difficult to pinpoint the exact
reason for the Hohokam collapse, but investigations suggest a combination of social conflict and
both human and naturally induced ecological problems (Hill et al. 2015:648). However, the

Hohokam did not disappear. The O’odham living in the Salt River Valley today identify
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themselves and their descendants as Huhugam. Their heritage, including their language,

economy, ecology and other traditions, supports this connection (Hill 2019:2).

Considering the complex archaeological and cultural history of the region, access to the
resources within the SRP Digital Library is regulated. Garcia singlehandedly manages all
requests and ensures that users looking to access certain files have a legitimate reason to do so.
This is important because the reports often contain specific locational information and images
that stakeholders, including descendant communities, do not want publicized. As discussed in
greater detail in Chapter 4, the SRP Digital Library includes public versions of some resources in

which these sensitive data have been redacted.
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Chapter 3: Methods

Methodology Overview

The aim of this thesis is to better understand how archaeologists can effectively and
ethically manage access to archaeological data to allow for dynamic reuse. The methods for
doing so include examining the structure, content, accessibility, and reuse of two databases from
digital archaeological data repositories. These four characteristics were chosen to illustrate how
different projects can have differing qualities yet still allow for productive interactions with their
data. The order in which the four characteristics are addressed is intentional and important for the
analysis as they build upon each other. Reuse is dependent on the accessibility of the data,
accessibility is dependent on the sensitivity and type of content, and the content is dependent on

the structure of the database.

As discussed in depth in Chapter 2, the case studies are the Mimbres Pottery Images
Digital Database (MimPIDD) and the Salt River Project (SRP) Digital Library. MimPIDD and
the SRP Digital Library were chosen in part because they have certain characteristics that differ
from each other and that allow for meaningful conclusions to be drawn about how those
characteristics impact the reuse/potential for reuse of the databases. Moreover, these two case
studies were selected for this research because they are both well-established and commonly
accessed resources on tDAR. Their popularity ensures that there will be ample view and
download data to work with. It also means that there are likely to be more instances of reuse than

there would be for newer, less popular databases.
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Structure

The structure is the foundational aspect of digital data management upon which every

other aspect is built. In this context, the structure of a database refers to the:

e Creator(s) and administrator(s) of the database,
e Reason for creating the database,
e Organizational framework of the database itself, and

¢ Organizational framework of the platform that houses the database.

The creators and administrators of the case studies can provide insight into how and why
each database was created. In the discussion that follows | consider the institution(s) that played
a role in the creation of each database as well as the creator(s) and administrator(s)’s role within
the institution(s). 1 will also discuss when the databases were created and how the leadership
structure has changed over time. These characteristics can be identified and described based on

metadata, internal documentation, and discussions with the creators and administrators.

To analyze the structure of the two case studies I will be looking at the platforms used to
house the databases as well as the motivations of the creator(s) and administrator(s) of the
projects. This includes consideration of the type of resource each database has been designated
as in tDAR (see Figure 3.1). Collections and projects are two of the many resource types in
tDAR. Both are organizational resources that allow creators and administrators to customize
groups and hierarchies of data resources within them. Collections have a further benefit of giving
the administrators control over which users can view and download specific files (Digital
Antiquity 2021). Understanding these structural aspects of each case study will help

contextualize the reasoning behind their content, accessibility, and reuse.
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Figure 3.1. Resource types in tDAR.

Content

It is also important to investigate the content of the projects as this is where the capacity

for reuse is most obvious. For the purposes of this study, the content of a database includes the:

Types of resources (see Figure 3.1),

Number of resources,

Level of metadata associated with each resource and the project as a whole, and

Cultural background of the materials.

All resource types have varying potential for reuse. For example, an image with

associated attributes like the resources in MimPIDD can be reused differently than a gray

literature CRM report like those in the SRP Digital Library. Analyzing the content also includes

understanding the archaeological cultures involved and how they affect ethical considerations

regarding what constitutes sensitive information. This is where both the FAIR and CARE

Principles become key. In this section of the analysis, | will examine the qualities of the case
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studies that fall under these theoretical principles and how they determine the appropriate level

of accessibility for resources in the databases.

Accessibility

The accessibility section of the analysis focuses on interactions with the resources in each

case study. For this aspect of the research, I will be looking at:

e How access to culturally sensitive data is managed by the administrators,
e The number of views of the database overall,
e The number of views for a sample of resources, and

e The number of downloads for a sample of resources.

This section is meant to illustrate how different levels of access to sensitive data are
managed by the administrators and how this affects the quantifiable interactions with the
resources, if at all. The quantifiable interactions are included in the analysis to better understand
the accessibility, in terms of reach and influence, of each database. This will become even more

pertinent when discussing instances of reuse.

The expected results for the analysis of the number of views and downloads per file type

are as follows:

e Views and downloads for MimPIDD’s access-restricted research dataset and the SRP
Digital Library’s confidential files could indicate how professional and academic
audiences are engaging with the materials.

e Views and downloads for MimPIDD’s public dataset and the SRP Digital Library’s

redacted files could suggest how public audience are engaging with the materials
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and/or how professional and academic audiences who do not need detailed spatial or

burial data are engaging with the materials.

Reuse

As discussed in previous chapters, it is difficult to measure the reuse of digital data. As
discussed by Huggett (2018:95), searching for DOI’s often only leads back to the original
resources, not all instances of reuse are published, and those that are published are not always
cited fully. We must continue to search for effective ways of identifying all instances of reuse. In

the meantime, user surveys remain the best tool for acquiring such information.

The aim of this section is to better understand the potential for data reuse and the overall
success of MimPIDD and the SRP Digital Library in facilitating the reuse of data. For this aspect

of the analysis, | will look at:

e The number of times data from the case studies have been reused,

e The accessibility of the data reused (e.g., publicly accessible vs. requires
permission),

e Who is reusing the data, and

e The context of reuse (e.g., academic, professional, educational).

A qualitative analysis of MimPIDD data reuse will also be performed. This includes
analyzing three examples of reuse from three categories: reuse in professional publications and
presentations by MimPIDD board members, educational uses organized by MimPIDD board
members, and various uses by others given access to the full research version of the database.

The examples were chosen from a list of reuses provided by the MimPIDD administrators. The
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analysis will include a discussion on who reused the data, the context of reuse, how the data from
MimPIDD was utilized, and how the structure, content, and accessibility of the database, as

outlined in the previous sections, contributed to the quality of reuse.

The expected results for the reuse analysis are less straightforward due to the
experimental methodology. Some basic assumptions regarding the type of data reuse are as

follows:

e Academic reuse could suggest that collection, management, and metadata recordation
are accurate and meet required standards of use in accordance with the FAIR and
CARE Principles.

e Public reuse could suggest that data are accessible both physically and in terms of the
language used to describe the data.

e Little-to-no examples of reuse could suggest that the data do not meet the technical
standards necessary for reuse and/or that the project is too new to have seen instances

of reuse and/or that prospective users are unaware of the potential of reuse.

Data Collection

Much of the data used in this thesis were accessible via a basic tDAR login. tDAR’s data
accessibility framework (see Figure 2.3) ensures that up-to-date metadata on view and download
metrics are available to all users logged into tDAR. As shown in Figure 3.2, these data appear at
the bottom of every resource page. Because these metrics only show the statistics at the time of
inspection, | had to gather long-term data from other sources. tDAR’s website also contains a

blog wherein updates on the platform and other news items are uploaded. Yearly summaries on

39



the overall use of tDAR were uploaded to this blog between 2014 and 2017 by Adam Brin (2015,
2016, 2017, 2018). These summaries include statistics on the most viewed and downloaded

resources and collections in tDAR as well as the total number of resources in the repository.

Resource-specific year-by-year view and download data were also graciously provided
by Rachel Fernandez, Digital Preservation Program Manager at Digital Antiquity. Fernandez, as
well as Christopher Nicholson, Director of Digital Antiquity, met with me over zoom and
provided additional anecdotal information on tDAR and the two case studies. As noted
previously, data on reuse were hard to obtain due to tracking difficulties. Will Russell, the
current administrator of MimPIDD, shared a running list of known instances of reuse compiled
by the MimPIDD board. Dan Garcia, Senior Cultural Resource Management Specialist at the
Salt River Project, shared anecdotal instances of reuse of data from the SRP Digital Library as
well as contact information of potential reusers. This research would not have been possible

without the generous help of these individuals.

File Information
Name Size Creation Date Date Uploaded Access Downloads

. ma10036.tif 10.72mb Mar 1, 2013 6:12:21 PM

Administrative Information
Created Michelle Hegmon Last Updated Jim deVos on Mar 23, 2020
Uploaded adam brin on Mar 1, 2013 6:12:21 PM Viewed 2,044 time(s)

Figure 3.2. Example of view and download metadata for a MimPIDD file in tDAR.
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Chapter 4: Analysis and Results

Mimbres Pottery Images Digital Database (MimPIDD)

Structure

MimPIDD started to take form in 2003 under the direction of Michelle Hegmon and
Steve LeBlanc, but the concept of a cumulative database of Mimbres pottery had been in the
works long before then (Hegmon et al. 2017:2). One of the main goals of the database is to make
large-scale comparative analyses of otherwise dispersed data on Mimbres pottery possible.
Hegmon has been affiliated with Arizona State University, the institution that created and
manages tDAR, since before tDAR’s inception. This close connection could explain the success
of the project. Until the summer of 2022, Hegmon was the chair of the MimPIDD board. The
position has since been assumed by Will Russell, Historic Preservation Specialist with the

Arizona Department of Transportation.

MimPIDD is a collection of data housed in tDAR. As discussed in Chapter 3, collections
are a type of organizational resource in tDAR that are used to group resources together. In the
case of MimPIDD, being set up as a collection not only allows for structured organization of
multiple resource types within the database, but it serves an even more important purpose of
allowing the administrators to differentiate access to resources. MimPIDD is made up of two
databases, one that is accessible to all members of the public, and a second version that has
restricted access. This differentiated access is discussed further in the Accessibility subsection

below.
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Content

MimPIDD contains datasets, documents, and images pertaining to over 9,000 Mimbres
pottery vessels that are scattered worldwide due to looting and artifact trafficking. These 9,000+
vessels represent the majority of known Mimbres pottery (Hegmon et al. 2017:2). The two
versions of the database are different in three important ways: their content, their sources, and
their accessibility, the last of which will be discussed in detail in the Accessibility subsection
below. As of August 10, 2022, the public version of MimPIDD contained 2,188 resources
including two datasets, 15 documents, 2,168 images, and three projects. The research version
contains the same two datasets, three documents (two of which are duplicates from the public

version), and an additional 7,395 images (Table 4.1).

The two datasets, the Mimbres Pottery Database (Public) (tDAR id:22070) and the
MimPIDD Research Database for Download (tDAR id:381505), contain the same images and
attribute data available on the MimPIDD tDAR page, but they are tabulated in Microsoft Excel
files and the research dataset has additional rows for the images that are in the research version
of the online database but not the public version. While the public and research versions of
MimPIDD have the same two datasets listed as resources in the collections, the Research
Database for Download is only listed (i.e., it is not accessible) in the public version; it can only
be downloaded upon request and if the administrator approves access to the research version of
MimPIDD. Since the research version of MimPIDD contains thousands of additional images,

there are thousands of additional rows of attribute data for those vessels in the research dataset.

Considering MimPIDD’s primary goal of bringing together as much data as possible on
Mimbres pottery, the resources in the database come from various sources. The public version of

MimPIDD contains data sourced from universities, museums, and other public-facing
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organizations that have granted permission for MimPIDD to make their data available to the
public. In contrast, the research version includes data from private collections and other
institutions that did not choose to grant full, unrestricted access to the material as well as artifacts
that have questionable provenance histories and connections to looted sites and burials. This is
why there are fewer images in the public database. In addition to the sources of data, the
attributes of the two versions of MimPIDD differ. Both datasets contain the same base-level
attributes such as archaeological sites, vessel diameters, and designs present on vessels. The
research version, however, has ten additional attributes that relate to specific locational and
burial information. Considering that many Mimbres vessels came from burial contexts, it is

important to protect associated data that are sensitive (Hegmon et al. 2017:2).

Table 4.1. Downloadable resources per version of MimPIDD.

Public Version Research Version
Public Dataset Public Dataset
Ethics and Permission to Access Ethics and Permission to Access
MimPIDD MimPIDD
MimPIDD Users’ Guide MimPIDD Users’ Guide
Education Resources Education Resources
2,168 Images 9,583 Images
Hegmon and Russell 2013
Research Database
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Thirteen of the 15 documents in the public version of MimPIDD are related to three
projects: College/University Education Resources (tDAR id:455444), Grades 4-12 Education
Resources (tDAR id:455448), and K-3 Education Resources (tDAR id:455439). These projects
and the documents within them include grade-appropriate lessons that teach students about data
coding and artifact identification. The other two documents—which are included in both the
public and research versions of MimPIDD—are the Ethics and Permission to Access MimPIDD
(tDAR id:381421), which contains information on how to get access to the research version of
the database and the ethical implications of it, and its MimPIDD Users’ Guide (tDAR
1d:455490), which contains a history of MimPIDD, the same ethics and permission to access
MimPIDD information, and coding sheets for the attributes in the datasets. The research version
also contains an additional document (tDAR id:377853), a report written by Hegmon and Russell

(2013) on identifying unique Mimbres artists using the data from MimPIDD.

Images are undeniably MimPIDD’s largest component. Mimbres pottery is renowned for
its artistic quality and the images display a wide variety of designs. The searchable database
component of the collection allows users to search by keywords including general or specific
figurative or geometric designs. Each image has a download link and is accompanied by the

same attribute data found in the datasets.

Accessibility

MimPIDD uses what | refer to as a double-database approach to manage access to
resources within the collection. The public version of MimPIDD can be downloaded by anyone
with a free and easy to set up tDAR login. This same public dataset is duplicated in MimPIDD’s

online searchable database. The research version of MimPIDD, on the other hand, requires
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approval to access. By having two databases with differentiated access, the administrators can
ensure that public accessibility goals are being met while also protecting more sensitive data by

only making them available to vetted users.

As mentioned in the Content section above, there are specific directions that tDAR users
must follow if they wish to gain access to the research version of MimPIDD. There is a resource
called Ethics and Permission to Access MimPIDD within the MimPIDD collection. Detailed
instructions for how to access the full research database are listed alongside a discussion of
ethical concerns surrounding the materials in MimPIDD. To gain access to the research database,

users must send a signed request to the MimPIDD administrator. In the request the user must:

e describe their research,

e agree that they will not share the materials with others,

e make clear that they understand the problems with non-authentic designs and the need to
be cautious about analyses that include non-provenienced vessels,

e indicate that they understand that they cannot publish the MimPIDD photographs without
permission from the owners of the vessel, and

e acknowledge the ethical problems with publishing material in private collections.

Views per Dataset

Figure 4.1 displays the total number of views for the research and public versions of the
MimPIDD datasets as of October 1, 2022. The views represent the total number of times that
tDAR users visited the specific webpage of the file. These webpages display the associated

metadata and a download link for the file rather than the data themselves. Thus, the number of
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views per dataset does not necessarily indicate much about data access and reuse because anyone

can go online and view any listed page without seeing any of the actual data.

These data show that tDAR users have viewed MimPIDD’s research dataset 3,168 times
and viewed the public dataset 3,954 times. This difference of approximately 800 views suggests
that the public dataset has a greater reach and/or has generated more interest than the research
version. The previously discussed nature of these data makes it difficult to draw more

meaningful conclusions from this comparison.
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Figure 4.1. Total views of MimPIDD's research and public datasets as of Oct. 1, 2022.

Downloads per Dataset

Figure 4.2 shows the total number of downloads for the public and research versions of

the MimPIDD datasets as of October 1, 2022. Considering that anyone with a tDAR login can
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download the public dataset file, these downloads could represent members of the public
interested in the tabular data and/or archaeologists who simply do not need the burial or

locational information included in the research version of the dataset for their analyses.

According to the file metadata, tDAR users downloaded the public dataset 161 times
since it was first uploaded to tDAR in 2013. Even without knowing who downloaded the dataset,
the high number of downloads is quite impressive given that users can easily search through the
data in the online database. Although the number of downloads of the research dataset is only
approximately one-third that of the public version, the 53 downloads are still substantial. They
suggest that researchers are finding and using this database and thus that tDAR and MimPIDD’s

goals are being realized.

180

161

160

140

120

100

80

60

40

20

Downloads

W Research M Public

Figure 4.2. Total downloads of MimPIDD's research and public datasets as of Oct. 1, 2022.
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Overall Trends

tDAR published annual reports of their usage statistics on their blog, which is accessible
on their website. The posts included data on the most viewed and downloaded resources as well
as the overall trends in their growth as a platform. Unfortunately, tDAR has not published
summative blog posts since January 2018. Nevertheless, the available data—which span the
period from 2014 to 2017—can shed light on not only the development of the entire repository
but the trends of the projects within it, including MimPIDD. Given that MimPIDD was first
added to tDAR in 2013, these data show how the interactions with the database have grown since
not long after its inception. MimPIDD was the second and fourth most viewed resource in tDAR
in 2014 and 2015 respectively (Brin 2015, 2016), and the most viewed resource in both 2016 and

2017.

The public dataset was similarly successful in the broader tDAR context. Throughout the
four-year period, the dataset was one of the top thirteen most downloaded resources in tDAR
(Brin 2015, 2016, 2017, 2018). To put these statistics into perspective, tDAR was home to over
400,000 resources by the end of 2017 (Brin 2018). As shown in Figure 4.3, additional data
provided by Rachel Fernandez (personal communication 2022) suggest that the number of
downloads per year has been declining for both the public and research datasets. There are,
however, occasional peaks (e.g., the research dataset in 2018) and each dataset has been
downloaded at least once per year. This is still impressive as it points to consistent traction and
engagement with MimPIDD over the last decade. Together, these data suggest that the goal of
increasing public access to data via MimPIDD has been successful, and the consistency of

downloads through time suggest that the data continue to be relevant.
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Figure 4.3. MimPIDD public and research dataset downloads per year from 2013 to
October 1, 2022.

Reuse

As discussed in Chapter 2, there is little methodology in place to gather data on and
interpret the reuse of data from digital repositories. Michelle Hegmon and Will Russell, the
current chair of MimPIDD, have been curating a list of how the data in MimPIDD has been
reused. The list was first compiled in March of 2022, and it is continually added to as more uses

become known. Russell graciously shared the list with me to use for this section of the thesis.

The data were initially collected by MimPIDD board members and were later
supplemented by responses to an email sent to individuals who were granted access to the
research version of the database. With this in mind, it is important to note that there are
undoubtedly more instances of reuse that remain unknown, especially by users of the public

version of the dataset who were not included in the survey. While ambitious, a more widespread
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survey asking all users who downloaded any resource in the MimPIDD collection how the

resources were used would provide a more thorough view of the collection’s reuse. The

following analysis focuses on the known instances of reuse, including this thesis, as of August

2022. There are surely more instances of reuse that have not been taken into account because

they have not been communicated to the administrators. Additionally, there are at least three

other known instances of reuse that are still in the publication process, and thus were not

included in the quantitative analysis.

There are a total of 54 recorded instances of reuse of data from MimPIDD. These may be

split into three major categories. As shown in Table 4.2, there are 29 instances of reuse in the

form of professional presentations and publications by MimPIDD board members, three

examples of educational uses organized by MimPIDD board members, and 22 instances of reuse

(mainly professional presentations and publications) by other individuals who were given access

to the full research version.

Table 4.2. Instances of MimPIDD data reuse by category.

Instances of

Category Reuse
Presentations and publications by MimPIDD board members 29
Educational uses by MimPIDD board members 3
Various uses by others given full access 22
Total 54
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The most noticeable characteristic of the MimPIDD reuse data is that the majority of
known instances of reuse are by MimPIDD board members. Fifty-four percent of all recorded
instances of reuse are professional publications and presentations that least one of the six
MimPIDD board members was involved in; an additional 5 percent comprises educational uses
organized by the board members (Figure 4.4). The remaining 41 percent of cases involve data
reuse by other individuals given access to the full research version of MimPIDD. However, these
data could be biased considering that motivation to identify uses is likely higher among
researchers involved with the project, and the email survey was likely not completed by all users

to whom it was sent.

Others Given Full Publications and

Access Presentations by
41% MimPIDD Board
Members
54%

Educational Uses by
Board Members
5%

Figure 4.4. Frequencies of different categories of MimPIDD data reuse.

Of the 54 total instances of reuse, there are 26 unique first authors and 46 unique authors

overall. When broken into the same categories discussed above, there are nine unique first
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authors from the MimPIDD board, three unique first authors who used the data for educational
purposes, and 13 unique first authors among the other individuals granted access to the research
version. Moreover, two of the nine first authors in the first category are currently on the
MimPIDD board, while the other seven instances of reuse in that category are either by previous

board members or were co-authored by board members.

Considering that the document used to record the instances of reuse by the MimPIDD
administrators contains citations, the frequency of reuse can be easily tracked year by year. As
shown in Figures 4.5 and 4.6, there has been a fair amount of variation in the frequency of reuse
per year. One might assume that the instances of reuse per year would generally follow the
trends evident in the views and downloads per year. However, as Huggett (2018:94) mentions,
views only suggest that the materials are being accessed while downloads simply point to the
potential for reuse since individuals downloading the data may not use them, and if they do, there
can be quite a large gap in time from the inception of a research project to its eventual

publication.
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Figure 4.5. Overall instances of MimPIDD data reuse over time.

Inscances of Reuse
%]

0 L @ @ @ ” ” ”
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

=== MimPIDD Board Members e=@==Others Given Full Access e=@==Fducational Uses

Figure 4.6. Instances of MimPIDD data reuse by category.
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Qualitative Analysis of Reuse

To better understand the nature of MimPIDD data reuse, this section will explore an
example of reuse from each of the three categories discussed above (professional publications
and presentations by MimPIDD board members, educational uses organized by MimPIDD board
members, and various uses by others given access to the full research version). The specific
examples were chosen to show the variety of ways in which the data in MimPIDD have been

reused in each of these three contexts.

Professional Publication by MimPIDD Board Members

One example of reuse is an article entitled “The Social Significance of Mimbres Painted
Pottery in the U.S. Southwest” (Hegmon et al. 2021) that was published in American Antiquity
and can be accessed online through Cambridge Core. Two of the authors of this article, Michelle
Hegmon and Will G. Russell, are current members of the MimPIDD board; Russell took over the
role of chair from Hegmon in the summer of 2022. Combined, Hegmon and Russell have been
involved in 31 of the 54 total recorded instances of reuse, including every one of the 29 instances

of reuse by MimPIDD board members and two of the three educational uses.

The article was electronically published by Cambridge University Press in August 2020.
Cambridge Core tracks the access metrics for its resources. As of September 27, 2022, the
abstract had been viewed 1,893 times, the full text had been downloaded 844 times, and the
article had been cited twice (Cambridge Core 2020). It is important to note that this article is not
open access. The full text can be downloaded for free with an institutional affiliation login that

grants access to the resource or for a $25 fee.
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In this article, Hegmon et al. use the attribute data and photographs available in the full
research dataset in MimPIDD to analyze how variations in the designs on Mimbres Black-on-
White Style 111 bowls were used to signal social acceptance and identity (Hegmon et al.
2021:23,39). Using data on 1,056 bowls in MimPIDD, they compare the proportions of
representational and geometric designs along with the presence or absence of kill holes and the
frequencies of bowls from burial contexts. Their analysis of this representative sample from three
well-excavated sites indicates that the bowls were used in similar ways, yet geometric designs

were nearly twice as common as representational designs (Hegmon et al. 2021:27).

The researchers then build upon that idea to argue that Mimbres pottery is bounded in
three ways: by the use of distinctive designs, based on the region in which the pottery is
commonly found, and based on the period when there was an abrupt decline in population at
Classic Mimbres sites and Mimbres pottery production halted (Hegmon et al. 2021:29). They
identify three dimensions of variation seen in Mimbres pottery designs using data from
MimPIDD. These include identification of specific individuals that used unique design styles,
minimal intraregional variation, and the social significance of the spatially bounded Mimbres
pottery (Hegmon et al. 2021:29-34). The analysis that led to the identification of minimal
interregional variation centered on the distribution of geometric designs of bowls from four sites:
Cameron Creek, Mattocks, Pruitt, and Swarts. The MimPIDD-sourced data revealed no major
differences in the distribution of certain designs, suggesting that the same general suite of
designs was present at every site (Hegmon et al. 2021:33). Further, the spatial boundedness of
Mimbres pottery was supported by a representational sample of 361 bowls from Swarts,
Mattocks, and NAN Ranch that “confirms the existence of consistently used rules of design”

(Hegmon et al. 2021:34).
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The article has an associated project in tDAR (tDAR id:455455) that contains coding
sheets and datasets with the data extracted from MimPIDD that were used for the analysis. This
project and the resources within it exemplify the cyclical nature of data publication and reuse as
these data tables, while not containing new data per se, can themselves be reused. Considering
that they are housed in tDAR, their access metrics, such as views and downloads, can also be

investigated, as demonstrated by this thesis.

Hegmon et al.’s study was enabled by MimPIDD’s structure, content, and accessibility.
The database was designed specifically for use in large-scale analyses of this kind and the
detailed attribute data and multitude of images in the database allowed the authors to perform
comprehensive analyses on designs and their distribution. The authors already had access to the
full research dataset as members of the MimPIDD board. This article exemplifies how

MimPIDD data can be (re)used in academic research.

Educational Use Organized by MimPIDD Board Members

As discussed above, MimPIDD also contains a set of K-through-12 educational materials
(tDAR id:69827). These resources were created by April Kamp-Whittaker and Michelle Hegmon
in 2020 as part of a National Endowment for the Humanities (NEH) grant project called “From
Library to Laboratory: Developing Tools to Enhance the Use of Digital Archaeological and
Other Humanities Collections.” This educational program contains resources relating to data

coding, artifact identification, and artistic design.

The educational resources are organized into three projects within MimPIDD: K-3
Education Resources, Grades 4-12 Educational Resources, and College/University Education

Resources. The K-3 project contains four resources, the 4-12 project has five, and the
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College/University project has three. There is an additional lone-standing resource that includes
instructions on how to search tDAR. The resources in each project include both educational

activities as well as instructions for teachers. All materials in the education resource projects are

publicly available for download through MimPIDD. Table 4.3 shows the number of resources, as
well as the total numbers of resource views and downloads, for each project. Notably, the 4-12
and College/University educational materials were each downloaded approximately twice as

often as the K-3 educational materials.

Table 4.3. Views and downloads of MimPIDD's educational projects as of Oct. 1, 2022.

] Number of Total number of Total number of
Project .
Resources resource downloads resource views
K-3 Education Resources 4 20 1,519
4-12 Education Resources 5 41 2,004
College/University Education 3 43 1332
Resources

Totals 12 104 4,855

The lessons reference materials within the public version of the MimPIDD database. The
K-3 project contains simple coding activities that introduce young students to Mimbres
archaeology and how to identify general figurative characteristics on Mimbres bowls. Both the 4-
12 and the College/University activities require students to search MimPIDD and download
specific images. This could account for many of the views and downloads of specific resources

within MimPIDD.
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The 4-12 project includes a reading covering the history of Mimbres archaeology and
activities that teach students how to search through MimPIDD for images of specific classes of
animals and find all images of a particular animal from a specific site. The College/University
activities introduce students to data coding and how to search for resources in tDAR. The lessons
instruct students to search for specific Mimbres bowls in MimPIDD and record descriptions of
their attributes and discuss their methods for searching for, identifying, and analyzing pottery

designs.

The search feature in MimPIDD plays a major role in making these educational resources
as impactful as they are. Students only need basic attribute data to complete the activities created
by Kamp-Whittaker and Hegmon. Thus, the fact that attribute data and images of many vessels
are publicly available in MimPIDD allows for public-facing data access and reuse like these

education resources to reach classrooms worldwide.

Use by Others Given Full Access to MimPIDD

The final example of reuse is a blogpost written by then-undergraduate student Lindsay
Shepard entitled "Using a Multidisciplinary Approach to Interpret Artifacts.” This blogpost was
published in 2015 in Archaeology Southwest’s publicly accessible Preservation Archaeology
Blog. Archaeology Southwest is a non-profit organization that practices preservation
archaeology, “a holistic and conservation-based approach to exploring and protecting heritage

places while honoring their diverse values” (Archaeology Southwest 2022).

Shepard’s blogpost discusses how incorporating a multidisciplinary approach to artifact
interpretation can lead to new, helpful perspectives on what artifacts represented to the people

who used them. The blogpost focuses on figurative designs on Mimbres pottery vessels,

58



specifically a Mimbres Late Style Il to Middle Style 111 bowl from MimPIDD with a mobile-like
figurative design. Shepard (2015) suggests that the mobile-like apparatus depicted on the
Mimbres bowl could represent the same type of object as composite wooden artifacts found in
the region. Shepard also discusses the importance of ethnographic analogy in decoding the
meaning of objects represented on Mimbres pottery. She argues that archaeologists can better
understand the function of items depicted in Mimbres pottery by engaging in conversations with
Indigenous groups about their current cultural practices. The approach that she advocates in this
blogpost is very similar to that posed by the MimPIDD board: a multi-sourced, collaborative, and

ethically conscious archaeology.

This blogpost is written for a public audience, thus achieving MimPIDD’s goal of making
Mimbres archaeology better understood and more easily accessed by the public. A photograph of
the vessel Shepard analyzed is published in the blog, with permission from the institution that
owns it, following MimPIDD’s guidelines. While this instance of reuse does not use tabulated
data like the first example discussed above, it shows that the content in MimPIDD can be used in

a wide range of contexts and can serve a range of purposes and audiences.

Salt River Project Digital Library

Structure

The SRP Digital Library (tDAR id:57630) was first created in tDAR in 2017 when the
Salt River Project was moving offices and subsequently had to downsize their physical storage
capacity. SRP’s archaeologist at the time scanned and uploaded the documents to tDAR to
resolve the storage predicament and ensure the longevity of their large collection of gray

literature and CRM reports pertaining to their service region in the Phoenix metro area.

59



At the time of its creation, the SRP Digital Library was intended to be used solely by the
SRP archaeologist and there were no plans to expand access to people outside the company. The
use of tDAR for private data management is not uncommon as the repository ensures data
security and longevity (Digital Antiquity 2018a; McManamon et al. 2021:243). When Dan
Garcia stepped into the SRP archaeologist role in 2019, he recognized the potential benefits of
making the large library accessible to other CRM professionals, academic researchers, students,
and the public (Dan Garcia, personal communication 2022). Garcia has since worked to improve

the sharing of documents in the SRP Digital Library with individuals outside of SRP.

Content

The SRP Digital Library is a collection housed in tDAR. As of September 15, 2022, the
SRP Digital Library contained a total of 776 resources, including ten datasets, 761 documents,
three images, and two projects. Nearly all the documents in the SRP Digital Library are gray
literature and technical reports from CRM investigations. The documents are OCR (optical
character recognition) readable, meaning that the text within the files is machine readable,
improving their findability. The three image resources contain a total of 123 images, all from the
same survey project. These photographs and an associated report make up one of the two
projects in the SRP Digital Library. The other project contains a document, the final report of the
archaeological investigation, and all 10 datasets (appendices from the report) from a survey for

the Arizona Department of Transportation.

The data in this collection pertain to archaeological investigations in the Salt River
Valley. As discussed in Chapter 2, this region was occupied by the Hohokam from 1500 B.C. to

A.D. 1450. “Hohokam” is an archaeological term referring to this specific period while the term
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“Huhugam” is more inclusive and includes the O’odham ancestors living in the region after 1450
(Archaeology Southwest 2017). The original SRP water network is based on the canal systems
built by Hohokam groups to irrigate their farms (Archaeology Southwest 2017; The Salt River

Project n.d.).

Nearly all files in the collection are marked as “Confidential.” When uploading files to
tDAR, users have the option to mark a file as “Confidential,” making only the file metadata
visible to the public while access to the document remains restricted to administrator-delegated
individuals (Digital Antiquity 2013). Along with the confidential file, many resources include
publicly accessible duplicate versions that have had all sensitive images and locational
information redacted. The redacted versions of the resources within the SRP Digital Library were
created as part of the Digital Archive of Huhugam Archaeology (DAHA) (tDAR id:30428).
DAHA is a NEH-funded project undertaken by the Amerind Museum and Digital Antiquity team
starting in 2017 with the goal of creating a comprehensive archive of materials relating to
Huhugam archaeology. Many of the over 2,000 resources in DAHA are derived from large

collections of technical reports like those that make up the SRP Digital Library.

The SRP Digital Library is not a static database, but rather one that Garcia wishes to keep
adding resources to (Dan Garcia, personal communication 2022). Recording metadata and
redacting sensitive data are time-consuming so Garcia, as the sole archaeologist at SRP, has not
been able to add more files to the collection recently. Nevertheless, the SRP Digital Library will

continue to expand as funding and assistance become available.
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Accessibility

The redacted resources in the SRP Digital Library are downloadable for anyone with a
tDAR login. The redaction process allows cultural information in the SRP Digital Library and
DAHA to be shared with the public without the risk of sensitive data and images being used to
harm archaeological sites or ancestral communities. The confidential files within the collection,
on the other hand, can be accessed through a resource-by-resource request-to-access system. All

requests to access the confidential files are funneled through Garcia.

As discussed in Chapter 2, confidentiality is important to many archaeological datasets,
especially those that contain sensitive locational and burial information. Access to confidential
files in the SRP Digital Library can be requested directly through the tDAR page of the specific
resources. As shown in Figure 4.7, users can send messages directly to the administrator of the
resources explaining their research goals and why they would like access to the specific files. If
Garcia considers the research angle to be appropriate and the case for access to the confidential
resources is legitimate, he will grant access. Importantly, Garcia (personal communication 2022)
is especially careful in granting access to resources with information on Native American tribal

lands.
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Send a Message

Resource: 2000 Years of Settlement in the Tonto Basin: Overview and Synthesis of the Tonto Creek Archaeological Project
(427879)

Select the type of message you'd like to send to another tDAR user.

Email Type O Contact (@ RequestAccess O Suggest Correction

Message

4%
Note: Your message will be sent to the designated contact of this digital resource in tDAR. Please use "suggest correction” if you would like to recommend
changes to the metadata. Please use "request access” to request access to confidential or embargoed materials. Please include sufficient information to fulfill
your request (e.g. why you are requesting access to a file, or specific comments or corrections). Your contact information and a link to this resource will
automatically be included in your message.

SUBMIT

Figure 4.7. Request Access form on tDAR.

| have been told anecdotally by members of the tDAR team that the files in the SRP
Digital Library are among the most requested resources in all of tDAR, with requests to access
files being sent to Garcia almost every week (Christopher Nicholson and Rachel Fernandez,
personal communication 2022). Approximately four months after talking to Nicholson and
Fernandez, | met with Dan Garcia to discuss access and reuse of the SRP Digital Library. Garcia
(personal communication 2022) added that while there has been a dramatic drop in the number
of requests to access the SRP Digital Library resources since DAHA became available in 2021
and the redacted files have been published, but that he still receives frequent requests to access
the restricted files. This is likely due to the easily accessible redacted resources including

sufficient information for prospective researchers.

The four resources discussed below were chosen for this analysis because they contain

both public/redacted and original confidential versions. Each resource was chosen by randomly
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searching through the documents in the SRP Digital Library resource list and selecting resources
with higher interaction (more views and downloads) and that also represent a variety of years,
publishers, and CRM firms. It is important to emphasize that the redacted files are newer
additions to the SRP Digital Library that were uploaded in the fall of 2021, while the original
confidential files were added to tDAR in 2017. This needs to be considered when interpreting the

statistical differentiation between the two resource types.

The first resource, “2000 Years of Settlement in the Tonto Basin” (tDAR 1d:427879), was
published in 2004 by the Center of Desert Archaeology (renamed Archaeology Southwest in
2012). Arizona Department of Transportation (ADOT)-sponsored investigations, referred to as
the Tonto Creek Archaeological Project (TCAP), resulted in this 366-page resource. The
published report includes a summary of the large-scale archaeological investigations undertaken
between 1992 and 1996 in preparation for an ADOT realignment. The project included the
excavation of more than 100 structures and 300 burials at sites dating to the Middle Archaic,
Classic, and Colonial periods (Clark and Vint 2004:1). The report synthesizes the results of the

TCAP alongside other large-scale CRM investigations in the region.

The second resource, “Cultural Resources Survey for the SRP Palo Verde to Pinal West
500 kV Transmission Lines” (tDAR 1d:408577), was published in 2007 by Desert Archaeology
Inc. This SRP-sponsored project was conducted in 2006 in preparation for the construction of
two SRP transmission lines. The 109-page resource includes data from previous surveys in the
area as well as the 2006 survey conducted by Desert Archaeology Inc. Eighteen total sites were
identified along the corridor, with no sites or otherwise culturally significant properties being

identified at the proposed substation site (Clark and Henderson 2007:79).
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The third resource, “One Hundred Years of Archaeology at La Ciudad de Los Hornos”
(tDAR id:427266), was published by Soil Systems Inc. in 1990. This project was funded by SRP
in preparation for the construction of a new substation. Excavations of a Hohokam site, La
Ciudad de los Hornos, were conducted in 1988 by Archaeological Consulting Services (ACS).
The 139-page resource contains a discussion of the history of archaeological investigations in the
region as well as the results of the 1988 survey that yielded 195 cultural features (Wilcox et al.

1990:iii).

The final resource, “Archaeological Investigations at Los Guanacos” (tDAR 1d:427775),
was published by Northland Research Inc. in 1993. The investigations were sponsored by SRP in
1992 and resulted in the identification of 72 cultural features, including adobe-walled rooms,
inhumations, and pit features (Howell 1993:3). The conclusions presented in the report shed light
on how a failing canal system might have been one of the reasons the Hohokam inhabitants

relocated (Howell 1993:180).

Views per File Type

It was expected that the access metrics for the SRP Digital Library would be different
from those for MimPIDD because the materials consist mostly of gray literature. Moreover,
unlike MimPIDD, the confidential and public versions of the SRP Digital Library are part of the
same resource. This means that the views represent how both versions are accessed. Figure 4.8
shows the number of views for each of the sample resources, which are referred to by their tDAR
ids. Overall, the files were viewed a comparable number of times, with the exception of “2000
Years of Settlement in the Tonto Basin” (tDAR id:427879). It is difficult to say for certain why

this resource has been viewed more times than the others. It is possible that the resource could be
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of interest to a wider range of users because of the large scope of the archaeological
investigations (as discussed above) compared to the other files. Moreover, the higher number of
views could also be due, at least in part, to the fact that resources in the SRP Digital Library are
listed in alphabetical order, with numeric titles preceding the alphabetical titles. Because of this
organization and the structure of the database, this resource is the second listed in the entire
collection. This is an example of how the structure of a database may impact how certain

resources are accessed.
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Figure 4.8. Total views of the SRP Digital Library sample resources as of Oct. 16, 2022.

Downloads per Resource Type

The sample that | examined showed varying rates of downloads for the files. Higher
download rates for the confidential files suggest their use by CRM researchers, possibly
branching into academic research as well. This is clear in Garcia’s (personal communication
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2022) comments about the frequency of requests from known CRM professionals and by tDAR
users with academic institution email addresses (.edu). As shown in Figure 4.9, the confidential
versions of the SRP Digital Library sample resources were downloaded with the same or greater
frequency than the public, redacted versions. As mentioned above, the confidential files were
uploaded first in 2017 while the redacted versions were not made available until approximately
four years later. This surely impacts how these data are analyzed. As was the case with
MimPIDD, downloads of the public versions of the resources could suggest both public
engagement as well as access by professionals without the need for the redacted information. If
anything, the fact that the redacted files were downloaded as many times as they were in only
one year suggests that these files could soon become more downloaded than the confidential

files, thereby demonstrating the value of having publicly accessible versions of the resources.
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Figure 4.9. Total downloads of the confidential and public versions of the SRP Digital
Library sample resources as of Oct. 16, 2022.
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Reuse

Unlike the list curated by the MimPIDD administrators, there are no concrete data on
reuse of the resources in the SRP Digital Library. Garcia (personal communication 2022)
anecdotally shared that most requests to access the confidential documents in the SRP Digital
Library come from CRM professionals, while some come from users with academic email
addresses (.edu), although he does not always know for certain whether they are faculty or

students.

Considering the scale of resources in the SRP Digital Library and the multitude of access
requests, a usage survey sent to all individuals who downloaded materials could prove difficult.
This sort of survey technique, however, could shed important light on who is using the SRP
Digital Library and in what contexts. Since all tDAR users must provide an email address when
registering their account and requesting access to confidential files, conducting such a survey
would at least theoretically be possible, but still contingent on the users’ responses. The SRP
Digital Library administrator could collect these emails and send a survey with questions
regarding what resources were accessed and for what reasons. A survey question specifically
asking whether users downloaded and used the confidential or redacted version of the resources
would be most helpful in identifying the impact of the access system. Possible questions could

include:

e How many resources have you accessed?
e Which resources have you accessed?

e Did you download the confidential or redacted versions?
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e In what context did you use the resource(s): Academic research, educational use, CRM,
or general interest?

e If you downloaded the redacted version, did it include enough information for your
purposes?

e Have you cited resources that you accessed through the SRP Digital Library? If so, please
list the publications/uses.

e Do you know of any other resources that should be added to the SRP Digital Library?

e Are there any resources in the SRP Digital Library for which redacted versions should be

created?

A more efficient way to collect reuse data would be to implement a pre-use survey in the
request to access a resource specifically asking a user how and in what context they intend to
reuse the data. This would facilitate data-gathering by making it a necessary facet of the access
request process. Such pre-use surveys, however, would only be applicable to confidential
resources as publicly available resources do not require the Request Access form and thus no
means of requiring survey completion before downloading the resource. Data from pre-use
surveys could then be compiled alongside post-use surveys to better understand exactly how data
from the SRP Digital Library, and other databases that implement this reuse survey

methodology, are being reused.
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Chapter 5: Discussion and Conclusions

Summary of Analyses

Prior to the study presented in this thesis, there has been little investigation of the
accessibility and reuse of archaeological databases housed in digital data management systems
such as tDAR. The databases discussed in this thesis, MimPIDD and the SRP Digital Library,
exemplify how goals for ethical data management and data reuse can be achieved simultaneously
due to the databases’ organized structures, consideration of content that may be sensitive, and
data access models. Both MimPIDD and the SRP Digital Library employ ways to differentiate
access to public and restricted versions of their resources; the effectiveness of this methodology
is seen in the engagement metrics with both versions (Figures 4.1, 4.2, 4.8, and 4.9). Though the
number of views and downloads for each resource does not directly indicate concrete reuse
patterns, they represent the opportunity for data reuse (Huggett 2018:94). In the case of
MimPIDD, survey results collected by the MimPIDD board show diverse instances of reuse
using the data in their restricted-access research database. These instances of reuse range from
public educational programs to academic publications by members of the MimPIDD board and
other researchers from around the world (Figure 4.4). Furthermore, reuse of the SRP Digital
Library appears to be predominantly by professional CRM archaeologists, but it extends into
academic research. A survey similar to that employed by MimPIDD could provide quantitative

and qualitative data necessary to discern specific patterns of reuse of the SRP Digital Library.

The compartmentalized and organized database structures, protection of culturally
sensitive content, and differentiated access of both case studies can and should be applied to
similar projects that aim to share archaeological data with professionals and the public alike.

Designing dual-access databases like these requires time and dedication yet these should become
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the norm for data sharing as digital data management systems will continue to play an increasing
role in archaeological stewardship. Archaeologists must consistently remind themselves of the
non-renewable nature of the archaeological record and take advantage of the digital tools at their
disposal as the discipline continues to evolve. In the following sections | address the research
questions posed in Chapter 1 in light of the results of my analyses of MimPIDD and the SRP

Digital Library (Figure 5.1).
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1. As self-appointed stewards of the
archaeological record, how can archaeologists
use digital data management systems to
reconcile public reporting requirements with
the need to ensure the protection of sensitive
cultural materials?

2. The FAIR and CARE Principles outline the
ideals for data management, with the CARE
Principles, in particular, focusing on ethical data
management. How can archaeologists ensure
that the FAIR and CARE Principles are being
followed when dealing with digital
archaeological data?

3. If the databases contain sensitive data, what
are the best practices for managing access to
the materials?

4. How do the structure, content, and
accessibility of digital archaeological databases
affect the reusability of data?

5. What can view and download metric files
suggest about how dual-access databases are
accessed and reused by professionals and the
public?

6. How can archaeologists quantitatively and
qualitatively measure the reuse of
archaeological data?

=
of it |
=
—
L

Figure 5.1. Research questions addressed in this thesis.
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Ethical Data Management

As self-appointed stewards of the archaeological record, how can archaeologists use
digital data management systems to reconcile public reporting requirements with the need to
ensure the protection of sensitive cultural materials? This was the first research question posed
in Chapter 1 and it is also the first question that archaeologists must confront before diving
headfirst into digital archaeology. These goals are not mutually exclusive, but they are two sides
of the same stewardship coin. In order to begin a discussion on stewardship with regard to digital
data management, archaeologists must first come to terms with the amount of power they have in
sharing information and the possible outcomes, positive and negative, that come with that
responsibility. As stressed by the SAA, archaeologists have an important role to play as stewards
who should strive to care and advocate for the irreplaceable archaeological record (Society for

American Archaeology 2018).

The shift towards a digital archaeology both complicates and facilitates stewardship as
the new information transfer universe poses unprecedented opportunities for data sharing
alongside considerable technical and ethical challenges. The notion of accessibility, for one, is
promising yet concerning. Sharing datasets, images, documents, and other resources through
digital data management systems provides an unprecedented level of access to researchers,
professionals, and the public. At the same time, this newfound openness creates additional issues
ranging from the potential for information to get into the wrong hands much more easily to
broader questions about who should have control over data access. MimPIDD and the SRP
Digital Library both focus on this balance between accessibility and protection. The case studies
exemplify how using a dual-access system can allow for public engagement and simultaneously

protect sensitive data. By complying with the FAIR and CARE Principles, following
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governmental regulations, and abiding by the ethical codes of professional organizations,
archaeologists can find a balance in digital data management systems that were designed to

address these considerations.

The FAIR and CARE Principles outline the ideals for data management, with the CARE
Principles, in particular, focusing on ethical data management. How can archaeologists ensure
that the FAIR and CARE Principles are being followed when dealing with digital archaeological
data? Ethical issues are complex in the social sciences and humanities, especially archaeology
given its focus on objects of cultural patrimony. This, paired with the fact that archaeology has
historically prioritized data collection rather than consideration of the implications and
aftereffects of curation and information management, means that archaeologists must consider
the ethics of every decision they make before, during, and after they collect data. The use of
digital data management systems makes it easier for researchers and CRM professionals to
adhere to the technical and ethical standards for data management outlined by the FAIR and
CARE Principles. tDAR, where MimPIDD and the SRP Digital Library are housed, uses DOIs
and its own identifiers to ensure findability, an administrator-controlled data access framework
(Figure 2.3) to ensure accessibility, ontologies and always-accessible resource metadata to
ensure interoperability, and detailed metadata and coding sheets to ensure reusability. For these
reasons, McManamon et al. (2018) explain that wider use of tDAR in CRM data curation would
streamline Section 106 procedures and put to use the massive quantity of otherwise uninterpreted
and disparate data. Both MimPIDD and the SRP Digital Library are ethically minded regarding
sharing and protecting Indigenous data and emphasize reuse, factors that are in accordance with

the CARE Principles.
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As discussed in Chapter 2, the FAIR and CARE Principles are not exclusive to
archaeology; they therefore lack the discipline-specific perspective necessary to stand alone.
Moreover, while professional organizations like the SAA and AIA promote ethical principles,
they lack the nuance found in digital data management. As recommended by Nicholson et al.
(2021) and Richardson (2018:70), professional institutions like the SAA should develop and
promote measurable and enforceable standards for archaeology-specific ethical digital data
management. This is something that must be promptly addressed as this new methodology is
gaining traction. In the meantime, archaeologists should continue to engage in discussions about
how the FAIR and CARE Principles relate to their data and hold each other accountable for

ensuring the principles are being implemented and enforced.

If the databases contain sensitive data, what are the best practices for managing access
to the materials? As exemplified by MimPIDD and the SRP Digital Library, a dual access
approach ensures that data are both accessible and protected by providing two versions of the
data: one that is fully accessible yet partially redacted, and a second that contains complete,
uncensored data but is only accessible via a request to the database administrator. The two case
studies were chosen specifically to show that different methodologies are necessary and effective
for different resource types and audiences. Archaeologists must consider this when designing
their own databases and access models. Regardless, databases must adhere to the FAIR and

CARE Principles along with any discipline-specific standards established in the future.

The tDAR access framework (Figure 2.3) allows administrators to control access, but
each case study employs a slightly different methodology for ensuring that data are only shared
with those qualified to access the information. MimPIDD’s double-database approach requires a

written request to the administrator to access the full research database wherein the user must
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acknowledge ethical issues associated with the data themselves alongside broader ethical
principles about data sharing. The SRP Digital Library, on the other hand, uses a file-by-file
request-to-access system wherein requests are vetted by the SRP archaeologist who weighs the
prospective research angle against the sensitive locational and burial content in the resources.
Additionally, some resources in the collection have redacted versions that can be downloaded by
any tDAR user without the need to request access. Access to restricted resources could be
improved with a more seamless request form. Such a form could contain all fields relevant to the
specific database and the intended goals for reuse rather than the open-ended text box currently
used in tDAR’s access request form (Figure 4.7). This would ensure that requests contain all
information necessary for the administrator to decide whether to grant access and allow requests
to be processed more efficiently. Additionally, the form could include questions regarding how
and in what context the user intends to reuse the data as well as user information such as their
name, institution, and email address, which would make it easier for database administrators to

reach back out to users regarding their reuse of data.

Data Reuse

How do the structure, content, and accessibility of digital archaeological databases
affect the reusability of data? Each of these characteristics, which are described in detail in
Chapter 3, builds upon the one that precedes it, creating a pyramid-like hierarchy (Figure 5.2). In
order for a database to effectively foster data reuse, it must have a solid structure on a digital data
management platform such as tDAR to handle content, consider the content within it and

whether it should be made accessible, and utilize an access approach appropriate for the structure
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and content. These characteristics function alongside the FAIR and CARE Principles to facilitate

reuse.

Reuse

Accessibility

Content

Structure

Figure 5.2. Hierarchy of database structure, content, and accessibility in fostering reuse.

MimPIDD was designed to facilitate large-scale analyses of Mimbres pottery and allow
for public engagement with the resources within it, so it follows that its structure consists of two
databases: a research version and a public version. This dual-database structure allows the
administrators to organize the content within MimPIDD, with the public version containing
2,188 resources and the research version having an additional 7,395 images from private
collections as well as detailed locational and burial-related attribute data. MimPIDD’s

accessibility is based on its content, with the more sensitive data of the research version being
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restricted to only those whose access requests were approved by the MimPIDD administrator.
This differentiated accessibility allows for reuse by providing many images, basic attribute data,
and educational materials designed for public engagement and by ensuring that researchers can
access data that are otherwise inaccessible due to the desire to protect sensitive data and

permissions by private collectors.

The SRP Digital Library had similar motives in its development, with the desire to create
a collection of resources related to Hohokam archaeology that can be accessed and reused by
academics, CRM professionals, and the public. The collection contains 776 resources, many of
which have confidential and redacted versions that black out sensitive locational information and
images. The accessibility of the SRP Digital Library is based on this system of differentiated
versions of resources; thus, users must request access to the confidential files by submitting a
request to access form that must be approved by the SRP Digital Library administrator. Like
MimPIDD, differentiating access in this way allows for the public to engage with the data
without sharing too much and putting sites, artifacts, or descendant groups at risk while also

providing researchers and CRM professionals with more detailed data.

What can view and download metric files suggest about how dual-access databases are
accessed and reused by professionals and the public? The analyses presented in this thesis
accord with Huggett’s (2018:94) argument that view and download metrics only suggest the
possibility of data reuse. That being said, view and download metrics can still provide
meaningful insight into how well projects adhere to the FAIR Principles. These data are useful to
the administrators of particular projects and to the digital data management platforms themselves
as they indicate the frequency of engagement. As outlined in Chapter 3, we might expect that

views and downloads of restricted-access resources reflect professional and academic
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engagement with the materials while views and downloads for fully accessible resources indicate
more casual research interests and public engagement. These assumptions were supported by the
reuse data provided by the MimPIDD board. The interaction statistics of both MimPIDD and the
SRP Digital Library are consistent with the idea that differentiating access can lead to
engagement with both the restricted and public versions of the resources (Figures 4.1, 4.2, 4.8,
and 4.9). While less straightforward than uploading and managing only one form of the same

data, the statistics demonstrate that it is worth differentiating access.

How can archaeologists quantitatively and qualitatively measure the reuse of
archaeological data? As discussed throughout this thesis, the current methodology for
measuring reuse remains underdeveloped and insufficient for comprehensive analyses. User
surveys, such as those implemented by the MimPIDD board and suggested for the SRP Digital
Library in Chapter 4, can ask certain questions to provide administrators with database-specific
insights. Surveys can be powerful tools, yet they may not be easy to implement, and their
feasibility is predicated on the ability to reach out to the relevant users. Moreover, it is unlikely
that every recipient of a survey will complete it, so valuable data might not be recorded. Thus,
pre-use surveys implemented at the access request stage for confidential resources could
elucidate patterns of prospective reuse that could be confirmed with post-use surveys. This
survey methodology, however, notably leaves out responses from users downloading public
resources that do not require permission to download. Citations and DOIs in published writing
can indicate instances of reuse to database administrators, yet such references are unfortunately
not the current norm in archaeological research, with no standardized requirements for doing so
(Huggett 2018:95). Besides, these sorts of references would only identify published instances of

reuse and thus leave out examples of reuse outside of professional archaeology. Many students
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and avocational researchers find ways to use these data, yet these uses are undiscovered and

undiscoverable to date.

The list of reuses provided by the MimPIDD board shows contextually and temporally
widespread instances of reuse by individuals with varying connections to the collection. Among
the 53 downloads of the full research dataset (Figure 4.1), there were 26 unique first authors
identified in the reuse list. If we assume that each of these 26 authors downloaded the full
research dataset, they represent almost exactly half of the total downloads. This finding would
need to be substantiated by further analyses of other resources in this collection before any
definitive pattern of reuse might be discerned, but it suggests a substantial ratio of downloads-to-

reuses.

Currently there are no concrete reuse data available for the SRP Digital Library, and such
data could prove difficult to obtain given the nature of the resources within the database. Unlike
MimPIDD, which contains raw datasets and images that can be reused, the SRP Digital Library
functions as its name suggests: it is a library with resources by various authors from various
sources. Where MimPIDD’s raw data can be cited, citing the resources in the SRP Digital
Library does not necessitate acknowledging the database; rather, documents themselves can be
cited. This rules out measuring reuse through citations and is precisely why a reuse survey,
including the questions in Chapter 4, could prove beneficial. Additionally, at the time of writing
there is no system in place to track access requests within tDAR, so if administrators wish to
track such data, they must do so themselves. Developing a tool to track this data would provide
beneficial information on the frequency of requests to access resources, and thus supplement

view and download metrics in understanding the potential for data reuse.
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Tracking instances of reuse across all contexts through pre- and post-use surveys as well
as tracking DOls and other citations that connect published instances of reuse to the original data
would provide the clearest picture of data reuse and is especially relevant to projects such as
MimPIDD, which focus so heavily on public engagement with their materials. Such statistics
could be used to secure grant funding and improve the user experience of these databases.
Quialitative analyses of instances of reuse are similarly difficult to perform yet they can
demonstrate the FAIRness and overall effectiveness of a database. These analyses can examine
who reused data, the context of reuse (academic research, CRM work, public education, etc.),
how data were used, and how the structure, content, and accessibility of a database facilitated
reuse. The qualitative analysis of MimPIDD reuse (discussed in Chapter 4) showed that data
were used in a variety of contexts, though mostly in the form of academic research, by a variety
of individuals around the world. Understanding instances of reuse can highlight the positive

characteristics of the databases as well as indicate potential areas for improvement.

Significance of Research

This thesis presents data demonstrating that the structure, content, and accessibility of
MimPIDD and the SRP Digital Library create opportunities for meaningful and necessary
archaeological data reuse. These projects should serve as blueprints for the future of ethical and
accessible data management in archaeological research as we consider our role as stewards and
our impact on the archaeological record. The data on reuse available at the time of writing
indicate the importance of following the FAIR and CARE Principles and using dual-access
models in facilitating archaeological data reuse. Further development of a survey-based

methodology for measuring reuse is the next step in the expanded use of digital data
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management systems. Such a methodology would be greatly beneficial for the platforms

themselves as well as other scientists interested in measuring qualitative data reuse.

As our world continues to move into the digital realm, it follows that archaeology should
do the same. This thesis demonstrates that digital data management systems like tDAR allow
archaeologists to preserve, share, and reuse information in new ways. With the application of
thoughtful ethical principles as exemplified in these case studies, archaeology can become more
open and accessible to academics and the public. Archaeology has always been considered a dirt-

based and hands-on science, but digital data reuse may be changing that reputation forever.

Future Research

The digital sphere is constantly changing as new methods for data collection, publication,
and access evolve. Future investigations into similar topics will inevitably continue to push the
paradigm shift forward. As suggested in Chapter 4, a survey to collect quantitative and
qualitative data on the reuse of the materials in the SRP Digital Library could be implemented to
elucidate patterns of reuse and support the efficacy of their data accessibility model. Moreover, a
larger-scale survey of MimPIDD reuse could include reaching out not only to users who were
given access to the full research database but also individuals who accessed the public database,
which could further highlight the widespread use of this frequently accessed collection. Surveys
like these are currently the easiest and most accessible way of measuring reuse, but is there a
better way? Further investigations into the development of a methodology for consistently and
accurately tracking data reuse from digital data management platforms are the necessary next

step.
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This thesis focused specifically on two case studies from the same platform, tDAR.
Future research could use similar methods to analyze and interpret the structure, content,
accessibility, and reuse of digital databases housed in other platforms like Open Context and the
ADS. While investigations of Open Context resources could be limited by their lack of view and
download metrics due to their privacy policy, the unique style of these resources as peer-
reviewed published data could highlight the pros and cons of each mode of data sharing. Does

the way that data are made available for reuse impact how they are accessed and reused?

Finally, another necessary next step regarding digital archaeological data access and
reuse is the development of discipline-specific digital data management standards, specifically
relating to citing the original data and ethical considerations associated with cultural objects.
This thesis included discussion and citation of many digital resources, yet a lack of thorough
digital data citation standards made it difficult to ensure that all resources are findable. As
suggested by a number of scholars (e.g., Altschul and Klein 2022; Nicholson et al. 2021;
Richardson 2018:70), the SAA and other professional and governmental organizations should
establish measurable and enforceable standards to supplement the FAIR and CARE Principles.
Discussions about these standards should involve a variety of stakeholder voices, including
academic researchers, educators, CRM professionals, State Historic Preservation Officers
(SHPOSs), and most importantly, Indigenous communities and Tribal Historic Preservation
Officers (THPOs). An ethically conscious and reuse-focused archaeology lies just beyond the

horizon, but it can only be reached through collaboration.
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