UC Berkeley

UC Medical Humanities Press Book Series

Title
Archives of Science: Challenges and Opportunities in the 21st Century

Permalink
bttgs:ééescholarshiQ.orgéucéitemg98r696jj
ISBN

979-8-9926888-3-2

Publication Date
2025-10-01

Copyright Information
This work is made available under the terms of a Creative Commons
Attribution-NonCommercial-NoDerivatives License, available at

bttgs:gécreativecommons.orgélicensesgbx-nc-nd44.od

Peer reviewed

eScholarship.org Powered by the California Diqgital Library

University of California


https://escholarship.org/uc/item/98r6g6js
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://escholarship.org
http://www.cdlib.org/

~. - ‘w ____A'H « -
\-\'ﬂ,\ﬁ_\ N s‘\ M-’_,M.- ) ey — Y
< o 5 -
L ¢ 7
~—
<
AN
(ﬁwc ™
('(,

-
/ Megha Ramachandra



Archives of Science

Challenges and Opportunities
in the 21st Century

Edited by Polina E. llieva and Venkat Srinivasan



© 2025 University of California Health Humanities Press

University of California

Center for Health Humanities

Department of Humanities and Social Sciences
UCSF (Box 0850)

490 Illinois Street, Floor 7

San Francisco, CA 94143-0850

www.UCHealthHumanitiesPress.com

This series is made possible by the generous support of the Dean of the School of Medicine at UCSE, the
UCSF Library, and a Multicampus Research Program Grant from the University of California Office of the
President. Grant ID MR-15-328363 and Grant ID M23PR5992.

Designed by Virtuoso Press

Cover illustration: Megha Ramachandra

ISBN (pbk): 979-8-9926888-3-2
hteps://doi.org/10.5072/FK29310W36

Printed in USA



Contents

Introduction v
Polina E. Ilieva and Venkat Srintvasan

Acknowledgments x11

1. Scientific Archives and Museum Collections: An Integrated Vision 1
Fatricia Costa, Instituto Superior de Engenharia do Porto, P Porto, Portugal

Milena Carvalho, Instituto Superior de Contabilidade e Administrag@o do Porto, Instituto
Politécnico do Porto, CITCEM, Portugal

Susana Martins, Instituto Superior de Contabilidade e Administrag@o do Porto, Instituto
Politécnico do Porto, CITCEM, Portugal

2. Collaboration Between Archivists and Scientists at the American
Museum of Natural History 19

Maya Naunton, American Museum of Natural History, United States

3. Restrictions and Data in the Vertebrate Paleontology Archive 39
Kiana Clark, American Museum of Natural History, United States

4. Beyond the Walls and Changing the Space of Archive Through the
Lens of The Adler Museum of Medicine in South Africa 40

Samuel Umoh Uwem, University of Hradec Kralove, Czech Republic
Adetola Elizabeth Umoh, Unwersity of Autonomous Barcelona, Spain

5. Curating the Clinical: Visual and Material Methods for a Photographic
Collection at Cape Town’s Medical School 50

Michaela Clark, Department of the History, Philosophy and Ethics of Medicine | Institut
Siir Geschichte, Theorie und Ethuk der Medizin, Heinrich Heine University, Diisseldorf,
Germany

6. Al-Enhanced Appraisal and Processing of a Hybrid Collection 81

Tommy Reswick and Mariella Soprano of California Institute of Technology (Caltech),
United States



7.

10.

11.

12.

Reappraising Appraising the Records of Modern Science and Technology:
Helping Archivists Document Twenty-First-Century Science

Bethany G. Anderson, Unwersity of Illinots Urbana-Champaign, United States
Polina E. Ihieva, Unwersity of California San Francisco, United States
Jordon Steele, Johms Hopkins Applied Physics Laboratory, United States

The Appraisal of Scientific Documentation/Information as a
Methodological Operation: Application Criteria and Parameters

Fernanda Ribetro and Armando Malheiro da Silva, Unwversity of Porto, Faculty of Arts
and Humanities / CITCEM, Portugal

The Robotics Project: Collecting Complex Science at Carnegie Mellon
Julia Corrin and Kathleen Donahoe, Carnegie Mellon University, United States

Building an Inclusive Science Archive in India

Deepika S and Anjali Ramachandran, Archives at NCBS, National Centre for Biological
Sciences-"lata Institute of Fundamental Research (NCBS-TIFR), India

Connections, Collaborations, Collections: Using Data Visualization
to Rethink Access to Scientific Archives

David Ragnar Nelson, American Philosophical Sociely and Serenity Sutherland, SUNY
Oswego, United States

Extending the Commercial Determinants of Health: Lessons from
the Opioid Industry Archive

Dan Rabella, Kelly Ray Knight, Dorie Apollonio, Unwersity of California, San Francisco,
Uniled States

93

105

128

144

175

202



Introduction

Polina E. Ilieva and Venkat Srinivasan

There 1s an increasing need to evaluate the preservation of, and access to,
the process of science in the twenty-first century. Archives of contemporary
science are challenged with long-term responsibilities of preserving scientific
records produced since the post-World War II period. In addition, they also
need to respond to the requirements for wider access, diversity in the compo-
sition of the archive, ethics of access, privacy and use, and a balance between

care and efficiency in archival processing.

To respond to these challenges, the 4th Workshop on Scientific Archives
was hosted by the UCSF Library Archives and Special Collections on June 5
and June 6, 2024, in San Francisco. The workshop’s program was developed
by members of the Committee on the Contemporary Archives of Science and
Technology of the International Council on Archives Section on University and
Research Institution Archives (ICA-SUV). This international gathering provided
a unique platform for fostering collaboration, forging partnerships, and building
interdisciplinary dialogue among archivists, researchers, museum professionals,
data scientists, and other stakeholders from across the globe. By synergizing
collective expertise and experiences, the aim was to chart a course toward a
more robust, inclusive, and sustainable framework for scientific archiving. The
2024 workshop was the largest event since the inception of the series in 2016
(past workshops included the first in Heidelberg in 2016, the second in Washing-
ton D.C. in 2018, and the third that was held virtually from Hamburg in 2021),
with more than 60 participants,18 paper presentations and numerous poster
presentations spread over the two days. Attendees came from eight countries
and ten states across the United States, with Dr. Catherine R. Lucey, Executive
Vice Chancellor and Provost at the University of California, San Francisco
(UCSF), providing the opening remarks.

The workshop (https://tiny.ucsf.edu/scientific) was distributed across six

sessions that focused on open archives, collections as data, scientific museums
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and archives, ethics of preservation and access in medical archives, appraisal
of scientific records, and silences and gaps in scientific archives Presentations

emphasized the theme of open archives and open science, covering topics such as:

*  Partnership between scientists and archivists in the appraisal of modern
scientific records

e Barriers to creating open archives

*  Silences and gaps in scientific archives

*  Archives practices for increasing equity

*  Scientific archives and digital humanities/digital health humanities

* Al and scientific archives

*  Collections and archives as data

*  Developing professional skills and knowledge base in scientific archives

*  Collaborative science and Big Team science challenges for archiving

*  Opportunities for engagement, teaching with, and exhibiting scientific
collections

The workshop also included an “unconference”-styled participant-driven
event at the end. Through collaboration, participants identified an agenda and
discussed topics focused on prominent themes derived from input collected during
the workshop. It successfully achieved its goal of sharing challenges, developing
solutions, generating ideas, and building partnerships.

This volume includes twelve chapters, which draw from the authors’ papers

and presentations at the workshop.

*

There is increasing overlap of work done by institutions across the galler-
ies-libraries-archives-museums (GLAM) sector. Archives often have a library, or
are also associated with institutional libraries. Museums and collection centers
often interface with their archival counterparts and may have a library open to
the general public and professionals researcher. Software developers often find
themselves having to consider modules on software that will adapt a ‘museum’
cataloguing system for an exhibition; or an ‘archive’ cataloguing system for a

collection center. Libraries often house rare material without necessarily having
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a separate archive or special collections. And of course, every institution aims
to have an exhibition space that is open to the public. The first two chapters in
this volume discuss the relation between museums and archives from distinctly
different perspectives

In their chapter titled, “Scientific Archives and Museum Collections: An Inte-
grated Vision,” Patricia Costa, Milena Carvalho and Susana Martins reflect on
the collection of scientific instruments at the Museum of the Instituto Superior
de Engenharia do Porto, Polytechnic of Porto, Portugal. They illustrate how these
historical instruments act as “infocommunicational” objects that help document
the evolution of industrial education in Porto. They investigate the integration of
scientific archives and museums, including how digital tools have improved access
to these museum objects.

Maya Naunton and Kiana Clark discuss a very different kind of scientific
museum and archival objects in their chapters on “Collaboration Between
Archivists and Scientists at the American Museum of Natural History” and
“Restrictions and Data in the Vertebrate Paleontology Archive.” The organic
growth at the 130-year-old Vertebrate Paleontology Department at the American
Museum of Natural History (AMNH) has posed both a challenge and an
opportunity, and they illustrate work on three different axes at the intersection
of their archives and collections database. Close collaboration between scientific
staff and the archivists has led to better organization and descriptions, and also
ensured scientists understand the role of archives. They discuss plans to develop
connections between the specimen records in their collections database and
archival material. And they illustrate the balance needed between open access to
the archives, and placing necessary restrictions for personal data privacy as well as
protecting the location of the field sites for fossils.

Nowhere is ethics of preservation and access as critical, perhaps, as in med-
ical archives. The volume includes two chapters on this theme. In their chapter,
“Beyond the Walls and Changing the Space of Archive Through the Lens of The
Adler Museum of Medicine in South Africa,” Samuel Umoh Uwem (University
of Hradec Kralove, Czech Republic) and Adetola Elizabeth Umoh (University of
Autonomous Barcelona, Spain) examine the digitization practices at the archives
at the Adler Museum. They review the choices to “include or exclude medical

archives, and how they incorporate these insights into their digital archives’
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design, functionality, and affordance.” The paper draws on archival sources, inter-
views and secondary reference material to reflect on both the methods employed,
and on the concerns around a “coming digital dark age,” when archives are lost
due to rapid digitization without sufficient regard to preservation.

Michaela Clark (Heinrich Heine University in Disseldorf and University of
Cape Town Pathology Learning Centre) gives an overview of how over 6000 clin-
ical settler-colonial “orphaned” and decontextualized photographs preserved at
a medical school were restored with archival and research value in the University
of Cape Town in South Africa. In their chapter, “Curating the Clinical: Visual
and Material Methods for a Photographic Collection at Cape Town’s Medical
School,” they discuss how the photographs, which were produced between 1920
and 1967 and depict the bodies of local patients, had no records about their
origin and brought up numerous ethical concerns including queries about patient
consent. The photographs were recontextualized as both visual and material
records and subject to provenance research. Clark discusses the process of this
mode of curation that enabled the ‘photo-objects’ to serve as a site for writing
histories of “visual and material medical culture in postcolonial contexts.”

Understanding and displaying provenance is one of the fundamental
principles of archival processing, and leads directly to the archivist’s appraisal
of scientific records, which is the theme for four chapters in this volume. Like in
other themes, these chapters offer a distinct variety in appraisal methodologies
and experiments at various institutions, from the challenges of appraising digital
data to reviewing appraisal theory as a mode of evaluation, and from appraising
records related to decades of robotics research to the modern use of artificial
intelligence across disciplines.

Tommy Keswick and Mariella Soprano discuss their innovative experiment
at the Galtech Library in their chapter, “Al-Enhanced Appraisal and Processing
of a Hybrid Collection.” With the increasing presence of both physical and
digital records in vast quantities, archives find it difficult to appraise across media
in an efficient way. For their case study, they discuss the processing at Caltech
Archives of the papers of Robert H. Grubbs, a renowned chemist. They show
how they use various digital tools across the workflow, including modern text
recognition and machine learning algorithms. Through their novel experiments

with this collection, they illustrate some of the first attempts at an Al-enhanced
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workflow toward various aspects of the process, including eliminating duplication
of archival data across physical and digital media, enhancing descriptions, and
arrangement of both digital records and photographed documents in an “intel-
lectually unified finding aid.”

A similar appraisal challenge in response to modern needs is discussed in
the chapter, “Reappraising “Appraising the Records of Modern Science and
Technology” Helping Archivists Document 21st Century Science” by Bethany G.
Anderson, Polina E. Ilieva, and Jordon Steele from the United States. They revisit
the 1985 guidelines for appraising science and technology records published
by Joan K. Haas, Helen Willa Samuels, and Barbara Trippel Simmons. Their
chapter discusses the critical place of the guide in shaping decades of archival
work across institutions and its holistic approach to appraisal theory including
functional analysis and documentation strategy. But science itself has changed
considerably since 1985, with the sheer volume of digital data, as well as a robust
open size movement. This brings into focus a need to review the guide and to
also conceptual appraisal questions relating to the impact of computers and the
Internet, how the site of “doing” science has evolved over decades, the place of
diversity, equity, inclusion and accessibility in science, and the very nature of a
science archive.

Fernanda Ribeiro and Armando Malheiro da Silva from the University of
Porto, Portugal, offer a different structure to appraisal theory in itself in their
chapter, “The Appraisal of Scientific Documentation/Information as a Meth-
odological Operation: Application Criteria and Parameters.” In their chapter,
they discuss how evaluation in information services is done through evaluation
of services, of information retrieval and of appraisal of information flow. Their
work positions appraisal as a mode of evaluation, and as a methodological
operation applicable to information in “any production use content.” They argue
that appraisal, therefore, does not “have an end in itself; disconnected from a
broader method that associates the comprehensive or scientific aspect with the
applicational or technical one.” Their chapter discusses the appraisal model
developed at the University of Porto, which, they write, brings in a life cycle
approach to information and can be applied to any type of information within
the framework of information sciences.

The work of Julia Corrin and Kathleen Donahoe from the Carnegie
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Mellon University (United States), interestingly, weaves together questions of
both appraisal and of working with subject experts in making these decisions,
echoing similar archival questions raised in the chapter by Maya Naunton and
Kiana Clark from the American Museum of Natural History, United States. In
their chapter, “The Robotics Project: Collecting Complex Science at Carnegie
Mellon,” Corrin and Donahoe discuss the collaboration between their University
Libraries and the School of Computer Science, drawing on technical expertise
to develop best practices for archiving robotic materials, especially given their
varied form and content. The Carnegie Mellon University Archive created a new
Digital Robotics Archive that serves as the digital home for some of the appraised
material. The university’s long tradition in artificial intelligence (Al) from work
on the first Al program in the 1950s and the Field Robotics Center in the 1980s,
to continued work in commercialization of robotics in the 1990s, all point to a
growing need to integrate and rethink archival practices in this discipline.

Perhaps as fundamental a challenge in archives today is the simple question:
whose archives? Issues relating to the composition of the archive and access to
aspects of its collections are sprinkled through all the chapters. They come into
sharp focus in three chapters that look at silences and gaps in scientific archives.

Deepika S and Anjali Ramachandran from the Archives, National Centre for
Biological Sciences, India (Archives at NCBS), discuss the struggle and oppor-
tunity in bringing in histories of marginalized groups in their chapter, “Building
an Inclusive Science Archive in India.” Their work reflects on a rethink in their
archive’s collection mandate, by also examining the limitations of certain aspects
of archival theory in highlighting the presence of under-represented histories. A
science archive like theirs, they argue, has to contend with doing a lot at the same
time: broadly preserve scientific heritage including those that come from privilege
but don’t have ready archives to send their material, identify and preserve archival
material from under-represented communities, and do all of that with limited
resources. In their chapter, they discuss their work on using feminist standpoint
appraisal in their approach to archiving, “to include the people and communities
that are archived and involved in the process of archiving.”

Traditional archival finding aids often hide histories of marginalized
communities, and this is echoed in the work of David Ragnar Nelson (American

Philosophical Society) and Serenity Sutherland (SUNY Oswego). In their chapter,
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“Connections, Collaborations, Collections: Using Data Visualization to Rethink
Access to Scientific Archives,” they offer a novel approach to discovery of these
histories through data visualization tools. With the help of an interactive network
visualization project titled “Visualizing Women in Science,” users can find infor-
mation about women scientists in the archives in ways that would have otherwise
stayed hidden in the traditional finding aid. They also discuss the development
of a prototype subject guide for all the collections at the American Philosophical
Society, and effectively offer new ways to find material. This reframing, they
argue, helps in “confronting and remediating archival silences.”

Finally, Dan Kabella, Kelly Ray Knight, and Dorie Apollonio from the
University of California, San Francisco bring in a distinct perspective on archival
silences through their work on the opioid industry. As outlined in their chapter
title, “Extending the Commercial Determinants of Health: Lessons from the
Opioid Industry Archive,” they extend an existing framework on the influence
of corporate practices in health outcomes by analyzing the Opioid Industry
Documents Archive (OIDA), a public repository of internal industry documents.
This includes documents on how industry hid the harmful effects of opioids
and framed pain management and addiction medication in the United States.
Kabella, Knight and Apollonio’s work specifically sees the OIDA as much more
than a repository and as a “generative infrastructure” that can help illustrate
how “knowledge about harm is produced, legitimated, and contested across
institutional, community, and epistemic boundaries.” Their work moves away
from seeing corporate influence in medicine as being disruptive and specifically
argues that this corporate power is both embedded and builds the infrastructure
of clinical practice and public health governance and discourse.

The chapters in this volume touch upon such pressing challenges at science
archives across the world today: linkages between museums, collections and
archives, issues around ethics of preservation and access, fundamental challenges
in appraisal, and archival silences engendered by traditional discovery tools. This
volume offers perspectives from various corners of the world, all dealing with
similar issues, and with various experiments to address the challenges of the 21st
century science archive. We hope the reader finds much for reflection through this
volume, and that it sets the stage for further discussion on the shape of a science

archive.
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Scientific Archives and Museum Collections:
An Integrated Vision

Patricia Costa'; Milena Carvalho %; Susana Martins®

Abstract

Instituto Politécnico do Porto (IPP), a prominent public higher education
institution, has established a strategic plan encompassing various fields
including arts, health, and engineering. This paper examines the histori-
cal museum collections associated with IPP’s engineering and accounting
institutes, showcasing their significance in documenting the evolution of
industrial education in Porto. Through an exploratory study, it investigates
the integration of scientific archives and museums, focusing on scientific
instruments as infocommunicational objects. By employing methodologies
from literature review and interpretive research, the analysis underscores
the importance of these artifacts in fostering interdisciplinary education
and cultural memory. Furthermore, the study highlights the role of digital
innovations in enhancing access and engagement with museum collections.
It ultimately demonstrates how museum objects serve not only as historical
artifacts but also as educational tools, bridging past practices with contem-
porary teaching methodologies.
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Portugal
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Introduction

P. Porto is a referential public higher education institution. Beginning its
activity in 1985, it’s today the fifth largest institution among universities. It
also ranks fourth among first-choice higher education institutions.

P. Porto Strategic Plan has defined the following strategic action areas:

e Arts and Humanities;

¢ Education;

*  Engineering, Manufacturing and Construction Industries;
e Health and Social Protection;

*  Science, Mathematics and Computer Science;

e Services;

e Social Sciences, Business and Law.

Both the higher engineering institute of Porto, founded in 1852 as the
Industrial School of Porto, and the Higher Institute of Accounting for
Administration of Porto, founded in 1886 as the Commercial Institute of
Porto, both schools of the Polytechnic of Porto, have a museum collection
associated with the teaching activity.

The Museum of the Higher Engineering Institute of Porto (ISEP), Poly-
technic of Porto, houses an important collection of scientific instruments
of great scientific and pedagogical quality that clearly reflects a great deal
of scientific knowledge about the circulation of new ideas and techniques,
which allowed a country like Portugal to develop industrial education and
experiential training, with reference to the most technically developed
countries, as Irance, England and Germany.

Due to its characteristics and underlying history, this museum collection
is of considerable historical and scientific interest for the study of the
different teaching methods practiced in industrial education in the city of
Porto, even when compared to today’s standards. In this way, we consider
the museological object to be a document, since it is part of a chain of
contexts, links and connections, and is an informational envelope.

The work presented here is an explanatory study as it aims to provide
in-depth knowledge of the subject in question, based on a literature review

and documentary research.
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Methodology

The study presented is based on an exploratory study, seeking to
investigate a problem or topic that has not yet been fully characterized.
Exploratory study is not intended to produce definite evidence, but it helps
understanding the topic. Exploratory studies often use interpretive research
methodologies, but they demand a confirmatory literature review (Dash,
2019).

Further expanding the discussion, Green et al. (2022) address the
complexities inherent in case study research and its implications for causal
inference. They reference Gerring’s definition of case study research as an
intensive examination of a single unit to gain insights into broader classes
of similar units. This perspective is particularly valuable in elucidating
deterministic causes and understanding the mechanisms that underpin
causal relationships. By categorizing types of claims related to causality,
the authors provide a structured approach to evaluating evidence and
the conditions that contribute to complex causal relationships. This work
highlights the epistemological challenges, and the diverse methodologies
employed in explanatory studies, reinforcing the importance of clarity in
research design and the articulation of causal claims.

Shmueli (2011) argues that explanatory frameworks is essential for
advancing scientific understanding.

T. Mueller et al. (2019) highlights the growing importance of distinct
explanatory frameworks. Their meta-review integrates essential concepts
from multiple fields, including philosophy and psychology, to examine ideas
like causal reasoning and hypothesis development. The writers emphasize
the importance of explanation in scientific reasoning, arguing that compre-
hending the mechanisms underlying phenomena is essential for empirical
research. This analysis shows that explanatory studies focus not only on
results but also on the processes that lead to those results, thereby enhancing
the conversation about explanation in modern research.

The literature review serves as a crucial foundation for understanding
the characteristics of explanatory studies and their significance in advancing

knowledge within a specific domain. In this context, Amobonye et al. (2024)
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articulate that the primary objective of literature reviews is to furnish direc-
tion and information conducive to the enhancement of scientific knowledge.
They emphasize that conducting a thorough literature review not only
demonstrates the author’s familiarity with the field but also encompasses a
comprehensive exploration of its historical context, theoretical frameworks,
key variables, terminologies, phenomena, and research methodologies.

Furthermore, the authors underscore the pivotal role of review articles
in the scientific community, highlighting their capacity to convey insights
while simultaneously identifying existing knowledge gaps that warrant
further exploration in future research endeavors. This identification of
gaps is particularly significant in explanatory studies, where understanding
the underlying causes and relationships between variables is essential. The
authors note that review articles often garner more citations compared to
original research papers, indicating their influential nature and the broader
reach they provide for researchers. This trend suggests that literature reviews
are not merely supplementary; rather, they are integral to the scholarly
discourse and can greatly enhance a researcher’s visibility and impact within
their field.

In addition, the references included in a literature review serve as
a valuable resource for readers, allowing them to delve deeper into the
subject matter and broaden their understanding. This interconnectedness of
knowledge is vital for explanatory studies, which rely on a robust framework
of existing research to elucidate complex phenomena. Through the lens of
the insights provided by Amobonye et al. (2024), it becomes evident that
literature reviews are instrumental in shaping the landscape of scientific
inquiry, particularly in the context of explanatory studies, where clarity and

depth of understanding are paramount.
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1. Exploring the integration of scientific archives
and scientific museums: viewing scientific objects as
documents

This works is based on the premise that scientific archives and museums
within higher education institutions hold significant cultural, pedagogical,
and epistemological value. The framework presented explores the intersec-
tion of museology and information science, the role of scientific instruments
as both educational tools and museum artifacts, and the conceptualization
of museum objects as infocommunicational objects.

The museum collection cannot be dissociated from an important set of
documents that proves all the school’s administrative activity, as well as the
record of scientific activity carried out in the different subjects at the school
between 1852 and 1974 - the Historical Archive.

All these elements should be approached holistically, thus forming
and consolidating the basis of the information system (IS) with a focus on
information potential, contributing to the efficient management of all the
heritage information produced in a museum context.

The holistic approach is primarily since the process of gathering,
storing, processing and providing access to infocommunicational objects
(data recipients) relevant to the mission of the institution and to its’ target
audience are present in both museums and archives.

It must also include the availability of information associated with
the historical archive and documentation center and other data from the
institution that is considered relevant, allowing for perfect and transparent
articulation between all aspects.

Museology and Information Science have an important connection as
they both focus on knowledge preservation, documentation, and dissem-
ination. Museology benefits from information science because it provides
methods for organizing, storing, and retrieving data on things, whereas
information science benefits from museology’s emphasis on the contextual
and narrative importance of artifacts.

We can create the biography of objects through a variety of sources and

approaches.
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The biographical study of objects, developed by Karin Dannehl,
combines two concepts:

1. The life cycle

2. The study of life cycle assessment

The integration of scientific archives and museums is a dynamic area
of study that highlights the intersection of data management, preservation
needs, and heritage management. The literature in this field reveals signifi-
cant insights into how viewing scientific museum objects as documents can
enhance information systems and contribute to the effective stewardship of
scientific data.

We can easily identify areas in which this intersection occurs: Knowl-
edge Organization: In museums within higher education institutions, objects
are not just displayed; they are cataloged with metadata that includes
provenance, use, and historical context. This organization enables effective
information retrieval and supports research and education (Buckland, 2017);
Digital Museology: Advances in information science, such as database
systems and digital curation, have transformed how museums document
and present their collections. Digitized archives provide global accessibility
and allow researchers to engage with museum objects remotely (Parry et al.,
2020); Epistemological Synergy: Both fields contribute to the creation of
what Floridi (2011) refers to as the “infosphere,” where physical and digital
knowledge artifacts coexist and are interlinked. A clear real example is
that in ISEP, historical scientific instruments housed in ISEPs” museum
are documented not only as artifacts but also as carriers of pedagogical
traditions and scientific breakthroughs.

The transition of scientific instruments from functional tools to museum
objects exemplifies the interplay between the history of science, pedagogy,
and museology. These instruments serve as tangible records of educational
practices and the evolution of scientific inquiry. We can regard to these
objects as Documents: Scientific instruments in higher education
museums embody documentation of teaching methods, technological
advancements, and the operational history of institutions. They are “docu-

mentary objects” (Briet, 1951) that carry information about their context of
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use; Educational Legacy: Instruments like early microscopes or physics
apparatuses are tied to the curriculum and teaching methodologies of their
time. Accompanying manuals, notebooks, and other pedagogical materials
enhance their interpretive value (Forgan, 2005); Preservation of Func-
tionality: Many university museums prioritize preserving the operability
of these instruments, enabling demonstrations that bridge historical and
contemporary scientific methods. In some institutions like Harvard or the
University of Oxford, collections of 18th and 19th-century apparatuses are
used to illustrate historical teaching practices, connecting past and present
educational paradigms.

Akmon et al. (2011) discuss the necessity for archivists to adapt their
understanding of data management within the context of data-intensive
scientific environments. They argue that traditional assumptions about
archival practices, which may have been effective in more bureaucratic
settings, often fail to hold true in the rapidly evolving landscape of digital
data. This observation underscores the importance of updating archival
practices to remain relevant and effective in supporting scientific data
curation. The authors emphasize that by aligning their skills with the unique
needs of scientists, archivists can play a crucial role in facilitating better data
management and preservation, thereby enhancing the overall integration of
scientific archives and museums.

Downs & Chen (2012) explore the challenges posed by the digital
revolution in their examination of sustainable stewardship of digital collec-
tions. They highlight the exponential growth in the volume and variety of
scientific data, which has outpaced the capacity of traditional institutions
such as libraries and museums to manage and preserve these resources
effectively. The authors advocate for the establishment of collaborative
partnerships across different types of organizations to address the pressing
need for long-term data stewardship. They point out that developing viable
economic models and robust spatial data infrastructures is essential for
ensuring the sustainability of these initiatives. Their work illustrates the
critical role that scientific data stewardship plays not only in preserving

historical data but also in enabling ongoing scientific inquiry and progress.
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Together, these articles provide a comprehensive overview of the
evolving landscape of scientific data management and highlight the imper-
ative for archivists and institutions to adapt their practices in response to the
challenges posed by digital data. The integration of scientific archives and
museums, viewed through the lens of these scholarly contributions, reveals
a promising pathway for enhancing information systems and heritage
management in an increasingly data-driven world and look at the infocom-
municational object / artifact as a version of the human thinking.

According to Choudry & Hanisch (2009) the importance of preserva-
tion is a concept very present as the Data Conservancy (DC) was funded by
the US National Science Foundation’s Data Net program, aiming to create
a sustainable system for the curation and preservation of interdisciplinary
scientific data. Led by the Sheridan Libraries at Johns Hopkins University,
the initiative focuses on developing a comprehensive data curation strategy
that integrates infrastructure research, computer science, and information
science. By engaging with various scientific domains, including astronomy;,
life sciences, and social sciences, DC seeks to improve data accessibility and
interoperability across disciplines. Key components include establishing a
common data framework, addressing sustainability concerns, and enhancing
the role of libraries in digital data stewardship. The project emphasizes
collaboration among researchers, libraries, and educational institutions to
foster a new generation of data scientists.

There seems to be accordance regarding the emphasizes that data
curation is essential for addressing grand research challenges, rather than
an end. A key focus i3 on creating a cross-disciplinary data framework
that allows for effective data discovery and interoperability across diverse
scientific fields and sustainable data curation requires long-term investment
and an adaptable approach that considers the unique practices of various
scientific disciplines.

Chourdy & Hanisch (2009) state that this initiative highlights the
importance of training and education in developing a workforce skilled
in data preservation and curation and that the collaborative model fosters

interdisciplinary partnerships, which are crucial for tackling complex
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scientific questions that span traditional boundaries and essential to develop
a sustainable system for the curation and preservation of interdisciplinary
scientific data to address significant research challenges. The authors assert
that sustainability is crucial because it ensures that data preservation efforts
can continue over the long term, requiring both upfront and ongoing
investments to maintain operational capabilities. Information services such
as libraries and archives are positioned as leaders in data curation efforts,
leveraging their expertise in object-information stewardship to enhance data

management and accessibility in the digital age.

2. Infocommunicational objects and the mindfact / artifact
approach

The exploration of infocommunicational objects through the lens of
the mindfact-artifact approach reveals a complex interplay between mental
representations and material manifestations. Authors like Kallinikos (2003),
state that the distinction between context-free and context-embedded
knowledge is most noticeable in bureaucratic environments, when the
materiality of digital technologies is subordinated to symbolic organizing.
The author underlines that the core of representation is inextricably linked
to its physicality, implying that digital artifacts constitute a representational
worldview that questions traditional conceptions of worldly reference. We
add that this vision encompasses any infocommunicational object, even
non-digital ones.

Greenbhill and Fletcher (2009) argue that the meanings of artifacts are
not fixed but are continuously negotiated and redefined through social
interactions and temporal contexts.

Furthering this discourse, O’Raghallaigh, McCarthy, and Adam (2018)
introduce the concept of sociomateriality, advocating for an object-inspired
approach that emphasizes the experiential and imaginative engagement
with objects, particularly technological ones. Their methodology encourages
a reconnection of objects with their real-world contexts, fostering a deeper
understanding of the production, usage, and meanings of these artifacts.

This perspective not only enriches the theoretical foundations of infor-
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mation systems (IS) research but also highlights the intricate relationships
between social and material dimensions in the study of infocommunica-
tional objects.

There is a clear dynamic interplay between the mental constructions
of infocommunicational items and their tangible counterparts, which sheds
light on how these linkages impact user interactions and social experiences.

The “mind-fact”/artifact approach can be used to analyze informa-
tional items. The “mindfact” dimension refers to the mental image and/or
emotional representation of information that is ready for materialization,
as the artifact is the material and functional result that was idealized and
produced from a mental image (Silva, 2013). The emphasis on information
transmitted results in a more holistic approach to infocommunicational
objects, taking into account context, relations, organization, and replication.

It’s assumed a vision based on the post-custodial, informational and
scientific paradigm, and a transdisciplinary approach to Information
Science. Information is a study object that can be defined as an organized
set of codified representations that are directly related to social activities
and can be recorded in any material medium (Silva & Ribeiro, 2002).

This relates directly to Buckland’s (1991) triple structure of the concept of

information, which presents it in a cyclical and dynamic way:

* Information-as-Process: the act of informing;

e Information-as-Knowledge: which is perceived from the process,
intangible, personal, subjective, conceptual;

* Information-as-Thing: referring to objects that can be informative,
tangible; something expressed, described or represented in some
physical way.

Museum objects in scientific archives are increasingly recognized
as infocommunicational objects, e.g, entities that convey information
and facilitate communication across time and disciplines. These objects
have Infocommunicational Significance: according to Greenhill (1992),
museum objects are repositories of encoded knowledge, functioning as

communicative artifacts. In higher education museums, these objects
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stimulate inquiry and critical thinking among students and researchers;
embody the Mindfact-Artifact Continuum: the concept of “mindfact” refers
to the intellectual constructs derived from human interaction with objects
(Latour, 1999). Museum artifacts are artifacts saturated with mindfacts,
bridging material culture with cognitive processes. According to Carvalho,
Martins & Pinto (2023), the mindfact represents the mental and emotional
constructs encoded in objects, while the artifact is its physical manifestation.
This binomial is crucial in interpreting museum objects as cognitive and
communicative entities; Interdisciplinary Pedagogy: Viewing museum
objects through this lens fosters interdisciplinary approaches, integrating
history, science, and information studies; Informational Heritage: Carvalho
et al. (2023) argue that the documentation of objects in museum settings
bridges information science and museology by materializing abstract ideas
into accessible educational and research tools. For example, scientific objects
serve as case studies for discussions on epistemology, design thinking, and
data visualization. Another example we can present is that a 19th-century
astrolabe in a university museum not only represents historical astronomy
but also serves as a medium to explore the mathematical and cultural
context of its use; another aspect is the Preservation and Functional-
ity: Research by Martins, Carvalho & Pinto (2023) emphasizes maintaining
the functionality of historical scientific instruments in museums, arguing
this approach enriches educational narratives and supports interdisciplinary
learning; and Sustainability of Cultural Memory: Ribeiro & Silva
(2023) and Martins, Carvalho & Pinto (2023) address the importance of
sustainable management practices in museums to preserve cultural and
scientific heritage for future generations.

In examining the evolving landscape of Information Science, it
becomes apparent that the discipline grapples with the multifaceted nature
of information itself, which is inherently complex and resistant to singular
definitions. Carlin (2009) highlights this challenge, noting that the ambiguity
surrounding the term “information” contributes to a division of labor across
various library and information related fields. Carlin (2009) argues for a shift

in focus from merely defining information to developing concepts that better
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capture its essence. This conceptual foundation is crucial for advancing the-
oretical work within the discipline, particularly as it relates to understanding
the social implications of information and its cognitive dimensions.

Building upon this notion, Hemmer et al. (2014) further explore the
intricacies of human interaction with information in computer-mediated
contexts. Their review emphasizes the need for a cohesive framework that
synthesizes existing research on human information behavior, using the term
“Human Computer-based Information Behavior” (HCIB). This perspective
broadens the understanding of information interactions, acknowledging the
role of technology while also recognizing scenarios where such technology
may be absent. Their work illustrates the importance of a pluralistic
approach to information, which resonates with Carlin (2009) for conceptual
clarity and coherence within the field.

In a more critical posture, McBride (2018) challenges the classification
of Information Systems as a science, positing instead that it aligns more
closely with the humanities. He argues that the study of information systems
encapsulates the complex interplay of human creativity, relationships, and
societal dynamics. McBride (2018) advises against taking an overly quanti-
tative approach that ignores the complex, emergent phenomena inherent
in human interactions with information systems. He has reservations about
the discipline’s fragmentation, which risks limiting it to simplistic, formulaic
research that lack the creativity and diversity fundamental for comprehend-
ing complicated human processes and interactions.

Regarding the nature of information, the significance of human
behavior in information interactions, including those with infocommunica-
tional objects, and the broader implications of defining the discipline itself,
a transdisciplinary approach is required to embrace the complexities of
information as both a process and a product of human activity, reinforcing
the need for a more nuanced understanding of the field’s foundational

concepts.
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More recent approaches

Museology and information science continue to evolve with innovations
in digital curation, metadata standards, and interactive technologies.
Concerning Digital Innovations in Museum Practices: Marques and Sousa
(2024) emphasize that digital systems and interactive tools have transformed
the traditional museological role by improving public engagement and
enabling multi-disciplinary data integration in university museums. These
systems facilitate dynamic interpretation and access to collections.

Holistic approach is key to create informational and documentation
systems. Chaleplioglou (2024) explores how information science methodolo-
gies are applied to museological objects to create integrated documentation
systems that unify library, archive, and museum data. This convergence
supports cross-disciplinary research in academic contexts. Examples include
digitized catalogs that connect museum artifacts to historical academic
records and virtual platforms enabling researchers to analyze interconnected
datasets from diverse sources.

Recent studies reinforce the dual role of scientific instruments in
education and as museum artifacts, emphasizing their documentary and
interpretative potential. Montenegro et al. (2024) highlight that objects
such as telescopes and laboratory tools are “infocommunicational artifacts,”
storing layers of historical and educational significance. These instruments
enable a tangible connection to past teaching practices and Forgan (2023)
call on the Documentation and Functionality, more specifically by pre-
serving the functional aspects of scientific artifacts remains a priority. This
approach is critical for demonstrating historical methodologies in modern
educational settings. Forgan states as examples the restoration projects
for historic apparatuses in university museums and the use of artifacts to
re-enact historical experiments for pedagogy.

Regarding Infocommunicational Objects and the Mindfact-Artifact
Connection, museum objects are infocommunicational entities, vital for
bridging physical artifacts with digital and intellectual domains. Indeed, they
embody a Cognitive and Narrative Integration: Greenhill’s theory has been

expanded by studies exploring how museum artifacts serve as mediators



14 Archives of Science

of complex narratives, combining physical presence with digital metadata
(Shelegina, 2024) and Enhance Accessibility and Communication: Digital
tools and Al technologies improve the accessibility of museum collections,
transforming them into active participants in global scholarly discourse.
Examples are Al-enhanced museum catalogs enabling multilingual and
multidisciplinary access and metadata-rich object profiles that contextualize

artifacts within broader academic narratives.

Conclusion

Museums and scientific archives in higher education institutions exem-
plify the synergy between museology and information science. Scientific
instruments, as both historical artifacts and documentary objects, illuminate
the pedagogical and operational history of institutions. Furthermore, the
treatment of museum objects as infocommunicational entities emphasizes
their role in fostering interdisciplinary education and research. As for
practical applications we highlight the creation of Interactive Documenta-
tion Systems. Carvalho, Martins, Castro, & Santos (2023) propose digital
platforms that integrate metadata about scientific and cultural objects,
enhancing accessibility for researchers and educators and Global Engage-
ment strategy that encompasses the digitization of collections, facilitate
broader engagement for informational institutions, enabling the connecting
of local cultural heritage to global society.

Recent research provides a robust theoretical grounding for the
integrated vision of museology and information science as they emphasize
concepts such as the mindfact-artifact relationship and the preservation of
cultural and scientific heritage and highlight innovations and methodologies
that connect historical artifacts, digital practices, and interdisciplinary
knowledge in higher education museums.

This work highlights the evolving role of information science in enhanc-
ing museological practices and preserving the intellectual and cultural

significance of scientific artifacts.
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Collaboration Between Archivists and Scientists at the
American Museum of Natural History

Maya Naunton, American Museum of Natural History, United States

The archive at the Vertebrate Paleontology Department of the Amer-
ican Museum of Natural History has grown organically over the 130-year
existence of the department. While there have been efforts to organize and

arrange the papers in the past, most of the archive has not been processed.

Figure 1. Overall view of the Figure 2. One of the unprocessed
Department of Vertebrate cabinets
Paleontology archive

An Institute of Museum and Library Studies grant received by the
department in 2020 and extended in 2023 supports the effort to process the

papers in the archive and make them accessible to researchers.
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Our education as archivists teaches us how to organize information
without reference to any specific subject. However, to be truly effective, it
1s essential for the archivist to learn as much as possible about the subject
matter of the papers contained in the repository. When the archives deal
with scientific material, that becomes so much more important.

My previous studies did not include paleontology and so when I started
this job in early 2022, T had to rely on collaboration of the members of the
scientific staff of the department. Without their help, I would not be able to
understand what I was looking at and to describe it in a meaningful way.

The earlier attempts to organize the material in the archive, some of
them dating to the 1980’s and 1990’s illustrate the importance of that point.
The effort was led by a retired archivist from the Rockefeller University
Archive, Ruth Sternberg, who brought her professional knowledge to the
project (Figures 3a and 3b).

In her work, she relied on volunteers to organize and rehouse the
material. According to some department staff members who were around

at the time, there was not much interaction between the volunteers and

Figures 3a and 3b. Boxes with papers processed by Sternberg team
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the science staff. This resulted sometimes in unfortunate, easily avoidable

mistakes, as when a folder was labeled:

Subject: Mammalia
Subset: Dinosaurs

Other problems with the processed material were more subtle, but
most of them resulted from the lack of communication between the people
processing the archival papers and the staff of the department.

To ensure that I understood what I was looking at, I spent a lot of my
time, especially in the beginning when we were doing the survey of the
archive, talking to the staff of the department. Here I would like to acknowl-
edge the help of Alana Gishlik, Carl Mehling, and Mick Ellison. They bore
the brunt of my incessant curiosity, and they were endlessly patient and
helpful in providing the information that I required.

Discussions with the science staff ranged from philosophical — what is an
expedition? (Not an easy question despite seeming to be obvious and we will
get back to that) - to specific questions — what is this a drawing of ? What do
I call it and why was it made? To answer that, Carl Mehling not only told
me what animal was being illustrated — a Brontosaurus, he also found an old
image of the galleries from the 1930’ with that drawing in place (Figures 4
and 5).

But to go back to the question — What is an expedition? When I first
started working in the archive, I was frustrated with lack of any historical
information about the history of the department.

The work of the department largely consists of expeditions to collect
fossils (Figure 6); work in the preparatory laboratory to extract those fossils
from the stone matrix in which they were encased (Figure 7); exhibiting the
fossils in the halls of the museum (Figure 8); and studying the fossils and
publishing the results of the research (Figure 9).

Since expeditions form an important part of the history of the

department, I felt that it was essential to reconstruct that information. The
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Figure 4. An exhibition
hall in 1939. /© AMNH

Figure 5. Pen drawing of the Brontosaurus. Artist and date unknown.
Department of Vertebrate Paleontology Archive, VPA 107 Artwork. /© AMNH
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Figure 7. Staff preparing fossils. Early 20th century,

Figure 6. Barnum Brown at Department of Vertebrate Paleontology Archive,
Howe Quarry, 1934. 132806, VPA 104 Fossil Specimen Images, Series 1,
AMNH Special Collections, Mounted Photographs /© AMNH
Photographic Negative

Collection/© AMNH
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Figure 8. Short-legged Rhinoceros.
324822, AMNH Special Collections,

Photographic Negative Collection by R.T. Bird. Ptc-6030, AMNH

Figure 9. Diagram of dinosaur tracks

/© AMNH Special Collections, Photographic

Transparency Collection/© AMNH

data has direct relevance to the ongoing study of the fossils, since it provides
records of their collection and context. Not only that, but it is also import-
ant to the main archive of the museum, which holds some of the material
relevant to the expeditions, especially photographic images. Describing
those assets properly required consistent institution-wide metadata which
was lacking.

After extensive discussions with the staff of the department, it was
decided that what we would call an expedition for the purposes of the
archive, would be a trip financed by the museum into the field whether that
was for collecting fossils, reconnaissance, or to study stratigraphy (Figure 10).
We excluded trips that were taken to study fossils in other museums, or to
examine fossils that were offered to the museum, or to attend conferences.

However, while the question of which trip was to be called an expedi-

tion was resolved, other issues remained. When the staff recorded expedi-

Definition of Expedition

Financed by the American Museum of Natural History
Collecting fossils

Surveying trips

Trips to study stratigraphy
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. H. W, Menke also of

Kansas,left Laramie, Wyo- .

Figure 11. Letter from
Granger to Osborn, 1898,
Department of Vertebrate
Paleontology Archive, VPA
101 Field Work, Series 2 Field
Correspondence/© AMNH

Figure 12. Letter from
Granger to Osborn, 1899,
Department of Vertebrate
Paleontology Archive, VPA
101 Field Work, Series 2 Field
Correspondence/© AMNH

Figure 13. Departmental
Annual Report 1897.
Department of Vertebrate
Paleontology Archive, VPA
102 Administrative and
Personnel Records, Series 1
Annual Reports/© AMNH
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SEEOND EXPEDITION FOR DINOSAURS.

The sum of One thousand six hundred and sixty three
dollars and twenty four cents was spent upon this expedition
Which was in the highest degree successful, under the able
direction of Dr., Wortman assisted by Mr. Granger, Mr. ,',enke,
Ur, Norman Grant who volunteered his services, Mr. Peter

Kaison and Mr. Thompson the cook.

Figure 14. Departmental Annual Report 1898. Department of Vertebrate
Paleontology Archive, VPA 102 Administrative and Personnel Records,
Series 1 Annual Reports/© AMNH

tions whether it was in the annual reports, or in correspondence, they often
referred to the same trip by different names. Sometimes they would mention
a sponsor, sometimes it was called by the geological period that was being
studied, yet at other times they referred to it by the geographical location.
As an example, I will discuss expeditions to a site that is famous in the
Paleontological circles — namely the “Bone Cabin Quarry”. The quarry
1s located northwest of Laramie, Wyoming and the department collected
fossils there from 1897 to 1902. In the correspondence from the field, the
participants identify the location where they are based: Aurora, Wyoming
(Figure 11), in one case, Medicine Bow in another (Figure 12). In the depart-
mental annual reports, the same expeditions are referred to as “Expedition
into Wyoming” (Figure 13), Second expedition for Dinosaurs” (Figure 14),
“Jurassic of Southern Wyoming expedition”, and “the Bone Cabin Quarry”
expedition. Deciding which expedition was being talked about in each
document required a lot of help from my colleagues in the department.
As the result of this work, which is still ongoing, the metadata librarian in
the main museum library, Iris Lee and I are creating agent records for the
expeditions that will eventually contain the names of the participants, dates,
and locations and any alternative names that the expedition was referred to
(Iigure 15).
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'Wortman Expedition to the Rocky Mountains (3rd : 1893)
I Organization

Dates
» Existence: 1893

Historical Note

[The AMNH Department of Mammalian Palaeontology sent a third expedition into the Rocky Mountain region in 1893, led by J. L.
Wortman. As the year prior, they continued working in the San Juan Basin making a significant collection of skulls and fossil mammals in
Bridger Basin, Wyoming. Most notably, they found a complete skeleton of a large carnivore, the size of a tiger. The fossils were on
display in two cases in the hallway of the Geological floor. (1, p. 13) O. A. Peterson, J. W. Gidley and Tom Nelson were part of the
lexpedition team. (2) The Museum sent Peterson into the Uinta in the autumn of 1893, but owing to restrictions upon the Uncompahgre
Indian Reservation he returned after having secured only a few fossils. (3)

REFERENCES
(1) American Museum of Natural History Annual Report for 1893
(2) Annual Report from VP 1893

(3) Osborn, Henry Fairfield and Peterson, O. A., Fossil mammals of the Uinta Basin: expedition of 1894. Bulletin of the AMNH 7, art. 2
(1895). http://hdl.handle.net/2246/1573

Places

» San Juan Basin (N.M. and Colo.)
* Wyoming

» Utah

Topics

* AMNH Expeditions
« AMNH Expeditions -- Vertebrate Paleontology

More about 'Wortman
Expedition to the Rocky
Mountains (3rd : 1893)"

Related Names

« Peterson, Olof August, 1865-1933
(Associative with Related)

« Wortman, J. L. (Jacob Lawson),
1856-1926 (Associative with
Related)

« Gidley, James Williams, 1866-1931
(Associative with Related)

Related External Resources

« Wortman, Jacob Lawson.
Osteology of Patriofelis, a Middle
Eocene Creodont. Bulletin of the
American Museum of Natural
History 6 (1894).

Figure 15. Screen shot of the ArchivesSpace record for one of the expeditions
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Figure 17. Front and back of the mounted photograph of a specimen. Department
of Vertebrate Paleontology Archive, VPA 104 Specimen Images, Series] Mounted
Photographs/© AMNH

Figure 18. Title page, Romer, Alfred Sherwood, Vertebrate Paleontology, Chicago and
London: University of Chicago Press, 1966, Third Edition
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Figure 19. https:/ /www.mensaforkids.org/teach/lesson-plans/ classifying-
animals/, accessed on 01/15/2025

As we process the papers in the Department’s archive, we will be able to
link to those expedition instances, as for example, in expedition correspon-
dence, or field notebooks (Figure 16).

Another example where the help of my science colleagues was essential
was processing a collection of images that were mounted on cardboard

(Figure 17). We are still unsure when the images were gathered into this

Figure 20. Drawing by Dr. Benson
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collection, but correspondence from the department mentions people organizing
them in the 1930s and 1940s. The department has an ongoing teaching
relationship with Columbia University, and it 1s possible that they were used for
graduate paleontology classes held in the museum.

The images were arranged according to Romer classification (Figure 18).
Even though this classification has been superseded by more recent research, it
was decided that the original order was to be preserved for historical reasons.
Not much needed to be done with the collection physically, besides putting the
images in new boxes, but issues came up when trying to describe the collection
in ArchivesSpace.

I wanted to group the images so that the researchers would know where
to look for a specific animal. The problem was that I have no idea on how the
animals are grouped and the information on the physical cards with the images
was not consistent. This required that I get a flash course on animal classifica-
tion schemes. It was decided that the images were going to be grouped on the
subclass level (Figure 19), which was all very good, but still left me not always
knowing which subclass some animals were to be assigned to.

This in turn led to an impromptu lecture from our curator in charge of
Fossil Amphibians, Reptiles and Birds Dr. Roger Benson and the following
sketch to illustrate the lesson (Figure 20). This is the result of those ongoing
consultations. The images are grouped in Class and then Sub-class, which will
facilitate the process of searching for specific items (Figure 21).

I am happy to say that the information flow goes both ways. I share what
I find in the archives through blogs on the museum’s website and in personal
conversations with the members of the department. In one instance, where
a staff member is writing a book about one of the early fossil collectors, R.T.
Bird, I was able to share sketches and correspondence from the field that was of
help. As we continue to process and refine the organization of the material in
the archive, I hope to be able to assist scientists both within and outside of the

museum to use the bounty of the material that is contained in it.
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Figure 21. Screen shot of the ArchivesSpace record for the collection



Restrictions and Data in the Vertebrate Paleontology Archive

Kiana Clark, American Museum of Natural History

A key goal of the IMLS grant supporting our project is to improve access
to the collections in the Vertebrate Paleontology Archive, chiefly by cataloging
the records in the database, ArchivesSpace. While a sizable portion of the
archive remains uncatalogued and not web-searchable, the creation of multiple
finding aids and the presence of a dedicated archives team has led to an influx
of reference requests from researchers from inside and outside of the museum.
This broadened public audience was a marked success, but some concerns
remained about protecting the legal interests of the museum, as well as the
personal information and intellectual property represented in the materials of
departmental staff. Protecting personal privacy is a core tenet of the archival
profession’s ethical obligations; while there is some legal codification around
cases of copyright and intellectual property, many archivists balance access
with privacy sensitivity by following a combination of institutional policy and
theoretical frameworks proposed by authors like Laura Millar, Anne T. Gililand,
and Judith A. Weiner. In the Vertebrate Paleontology Archive, the privacy
concerns included not just typical personally identifiable information (PII) but
also potentially sensitive information specific to the field of paleontology and the
research represented in the archive.

After formalizing our access and use policies and bringing on a refer-
ence archivist, we began working on developing a restrictions policy that would
act in tandem with our reference activities and processing projects. In order to
create a comprehensive policy that suited the needs of the archives’ users, as
well as institutional policies, we followed the recommendations outlined in Anne
T. Gilliland and Judith A. Weiner’s “A Hidden Obligation: Stewarding Privacy
Concerns in Archival Collections Using a Privacy Audit,” which identifies legal,
quasi-legal, and pragmatic privacy concerns for archives and outlines methods

of locating and assessing them. We consulted a wide range of people throughout
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the Vertebrate Paleontology Department and the American Museum of
Natural History. This included archivists from other departments, who have
developed similar restriction policies; counselors from the Legal Department
who could advise us on personnel and FERPA records; research associates,
who are some of the most frequent users of the archive; and departmental
curators, whose research is closely aligned to many of the materials in the
archive.

For good measure, we also reached out to museums with similar archival
collections to see how they governed restrictions and usage of sensitive
materials, if they did so at all. While few other institutions were able to
provide restriction policies, the core aspects of our policy came from other
archivists in the AMNH. These included term restrictions on common
record types like employee PII, financial records, meeting minutes from the
Museum’s Board of Trustees, and information protected by FERPA; these
types of records are not specific to the field of vertebrate paleontology and
thus allowed for greater cohesion with the archives of other departments, as
there is often overlap between departmental collections. Our consultations
with the Legal Department were particularly valuable for establishing clarity
and context on institutional approaches to the broader legal mandates of
FERPA and HIPPA; by examining medical and student records present
in the archive, they helped us identify cases where we should deaccession
or destroy materials. They also approved the use of separation sheets, a
documentation of the restriction process that helps to maintain the integrity
of the historical record (Gilliland and Wiener, 2014, 29). The Museum does
not currently have an institution-wide records management program, so it
was important for us to create cohesion among the departmental archives
as a foundation for a program in the future. Seeking out perspectives from
across the museum also allowed us to connect with the administrators
who hope to develop the records management program and now know to
incorporate archival perspectives and principles.

In addition to the standard restriction types, our conversations with
curators in the Vertebrate Palecontology Department led to concerns about
necessary restrictions related to the field of paleontology, most notably

materials that involved fossil excavations and field work. Our collections
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include field notebooks, field correspondence, and research notes that often
contain information about the localities, or sites, where excavation is taking
place. There are particular concerns around making that information
publicly available because fossils can be extremely valuable, and there have
been many cases of looting and illegal collecting at both active and inactive
dig sites. Active dig sites, which paleontologists from the AMNH may visit
many times over the course of several years, are of particular concern as
looting may cause damage to specimens that haven’t been unearthed yet.
One such example is the work being done in the Gobi Desert of Mongolia;
AMNH paleontologists first visited the Gobi in the 1920s and have been
returning annually since 1990, and our archive does contain field notebooks
from these visits, and poaching has been a particular problem in the area.
While we aim to make the archive publicly accessible, it’s important to
balance the realities of paleontological research with archival use principles.

To do this, we developed a set of guidelines to follow when determining

Figure 1. Map of probable expedition route for the First Central Asiatic Expedition
to the Gobi Desert in Mongolia, 1922, Image no. 39689, AMNH Special Collec-
tions, Photographic Negative Collection /©OAMNH
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restrictions on materials with locality information. The very first step of this
process is to determine whether the locality information is sensitive or not. This
1s done primarily by considering a set of criteria proposed by the Society of
Vertebrate Paleontology. These criteria, officially titled “Best Practice Guidelines
for Repositing and Disseminating Contextual Data Associated with Vertebrate
Tossils,” support the reproducibility of paleontological research by outlining
cases in which locality data can be shared publicly. While the SVP encourages
paleontologists to collect and archive extensive contextual data, they recognize
that in some cases, public access to that data can cause harm to fossils, ongoing
research, or non-paleontological resources like endangered species or ecosystems
(Society of Vertebrate Paleontology, 2016). Two sets of criteria are provided to
determine potential harm; the first is for site vulnerability, which indicates the
potential of harm from human activity, while the second helps determine the
sensitivity of data.

Many of the questions used for the criteria would require extensive
research for a lay archivist, particularly around the uniqueness and scientific

importance of specimens or whether sites are active or inactive. In addition to

A. Criteria for Site Vulnerability

An answer of “yes’ to any of the following criteria indicates potential of harm from human

activity. The more “yes” answers, the more likely the impact of harm there is.

. Are there taxa that occur only at this site?

. Do rare taxa occur at this site?

. Does the site yield unusually complete or exceptionally well preserved fossils?

. Is this site a unigue or rare exemplar of its geological age or geographic provenance?

. Is the site likely to produce additional specimens that will add significantly to the
knowledge of variation within a taxon or to the completeness of a paleocommunity?

. Are contextual field data that remain at the site easily damaged or destroyed?

. Is the excavation or contextual documentation of the site still in progress?

. Are scientifically important fossils that remain at the site easily damaged?

. Is the site easily located because of proximity to roads or to easily visited or identifiable
landmarks?

10. Are there non-paleontological resource values that would be impacted by releasing the

location of the site?

g s bD e

=R =

Figure 2. Excerpt of the criteria for determining site vulnerability according to the
Society of Vertebrate Paleontology, “Best Practice Guidelines for Repositing and
Disseminating Contextual Data Associated with Vertebrate Tossils,” Bethesda, 2019
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consulting the experts in our department, we have developed other strate-
gies and resources to determine the sensitivity of locality information in our
archive. Based on conversations with the Curator-in-Charge of the archive,
our considerations focus primarily on the rarity of specimens, the current
status of the locality, and previous publication of data. Online resources
such as Mindat.org, hosted by the Hudson Institute of Mineralogy, and the
Paleobiology Database, a multi-institutional project, have been valuable

for providing data on specimen instances, meaning that we can search a
particular specimen and see where and when it has been found. If the only
instance of a specimen was found in a locality described in our archives,

it indicates that it may be a rare taxon, making the site more vulnerable.
The current status of localities, in terms of their ongoing importance and
use 1n research, is typically determined by consulting with members of our
department who conduct field work - any archival materials containing
information about the sites they annually visit would be restricted. These
conversations also help to establish respect for the intellectual property
created by staft members for the museum and support the development of
further research and scholarship (Millar, 2017, 108). When sharing their
informal policies around sharing locality data, Patricia A. Holroyd, the
Senior Museum Scientist at the University of Galifornia Berkeley Museum
of Paleontology, noted that many once-historical dig sites in their local area
have been developed - searching exact coordinates on Google Maps is an
easy way to rule out restrictions or determine how accessible the site would
be. Finally, we search for journal articles that reference the locality site or
specimens to see if coordinates or maps have already been published; if our
archival materials in conjunction with published information create a more
detailed picture of the locality, the materials will likely be restricted in order
to avoid enabling access to the site.

When one or more of these factors indicate that the site is vulnerable
and sensitive, the materials become restricted, meaning we place the phys-
ical materials in a flagged shadow folder that can easily be removed from a
box requested by a visitor. Visitors can still seek approval to view restricted
materials from the Curator-in-Charge of the archives, who is a paleon-

tologist by trade; because we require visitors to provide details on their
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academic credentials and research plans, he can make a higher assessment
of the request and the context of the restricted materials to determine what

kind of risk might be associated with sharing. If researchers are approved to

Figure 3. Supporting illustration of field camp from Barnum Brown’s field notes
from the Dudley Expedition to Ethiopia in 1921, Department of Vertebrate
Paleontology Archive, VPA 114 Barnum Brown Papers, Series 3 Field Work/
©AMNH

view restricted materials, they are prohibited from taking any photographs
to further limit the risk of disseminating sensitive locality information.

While access to our archival materials is primarily facilitated by the pub-
lication of finding aids on ArchivesSpace, we hope to increase accessibility
in the future by creating a workflow for the museum’s newly funded digital
asset management system (DAMS). Similarly to our restrictions project, this
is a multi-department project involving I'T} digital archivists from the main
library, and data managers for the scientific collections, with the ultimate
goal of creating a centralized location for the different kinds of collection
data held across the institution. This includes scientific information like

specimen data, digital objects including 3D scans of specimens, and archival
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Figure 4. Restricted folder containing field materials and sensitive locality infor-
mation from the Barnum Brown Papers in the Vertebrate Paleontology Archive

(Courtesy of Kiana Clark)

materials that provide historical context to the scientific collections. This is a
long-term project with many obstacles; the institution’s collections are siloed
across departments, there is a huge range of digital and physical formats,
and various databases that are incompatible with each other are already in
use, but we are dedicated to telling a more comprehensive story about the
collections that incorporates all the relevant digital, historical, and scientific

elements.
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Beyond the Walls and Changing the Space of Archive
Through the Lens of The Adler Museum of Medicine in
South Africa

Samuel Umoh Uwem, University of Hradec Kralove, Czech Republic
Adetola Elizabeth Umoh, University of Autonomous Barcelona, Spain

Abstract

Drawing from the Adler Museum of Medicine in South Africa, this paper
briefly provides an overview of the Center’s, functions and policies that
governs the archives housed at the museum. The paper examines how ar-
chival practice through digitization strengthens or undermines provenance
and original order. It analyses the migration to digitization of objects, the
procedures, conditions, and reasons that influence the choice to include or
exclude medical archives, and how they incorporate these insights into their
digital archives’ design, functionality, and affordance. Based on oral history,
archival sources, documentaries, and interviews in South Africa, this paper
argues that since COVID-19, the medical museum archives are simultane-
ously trying to digitize their holdings and maintain the physical originals.
However, there are ethical concerns on digitalization and concerns amongst
Archives and Records Management (ARM) practitioners about a coming
digital dark age: a phenomenon where a significant amount of crucial archi-
val information is lost due to both rapid digitization of information and lack
of reliable long-term preservation methods.

Introduction

Many Galleries, libraries, archives, and museums (GLAMs) globally are
digitizing their collections to protect and conserve the objects while simul-
taneously making them accessible to visitors in a form that is immersive
and captivating for the usage and reuse of digital content (Keene and Parle
2015; la Porte and Higgs 2019, Mabe et al. 2021). Coupled with reducing
the financial burden associated with digitization (Keene and Parle 2015,

Mabe et al. 2021). Digitalization entails converting analog or manually
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produced materials, including documents or photos, into digital format for
electronic access (Nkholedzeni 2019).

Medical museums are organizations that house and display artifacts
connected to medicine or health that are of historical, scientific, artistic,
or cultural significance (Nkholedzeni 2019, Tung 2023). Universities with
medical museum archives have amassed and continue to amass many
artifacts associated with their research and teaching endeavors. In addition
to medical photographs and the technologies used to capture them (such
as X-ray equipment), displays frequently feature models, instruments,
books, and manuscripts (Tung 2023). South African medical museums
are not immune from the digitalization trend as a means of preservation
and improving access to their collections in South Africa (la Porte and
Higgs 2019, Mabe et al. 2021). COVID-19 also triggered the need for
digitalization (Momoti and Marutha 2022). Despite the perceived benefit of
digitalization, preservation of context is a challenge in the digital depiction
of medical archive sources. Two essential archival arrangement principles
that support the preservation of context in collections are original order and
provenance. Provenance explains the origins of archive records, whereas
original order enables the illumination of linkages between records (Douglas
2018; Ghaddar 2022). However, many archives have found it challenging to
digitally reproduce the tactile pleasure of looking through an archive. This
difficulty has occasionally led to context loss or the inability to identify the
nitial order digitally.

Overview of Adler Museum of Medicine

The Adler Museum of Medicine, founded in 1962, is in the South
African Institute for Medical Research, Johannesburg. The Adler Museum
of Medicine was formally turned over to the University of the Witwa-
tersrand in June 1974. The Museum bears the name of Dr. Cyril Adler,
a well-known physician and medical historian from Johannesburg (Keene
2009). The Adler Museum of Medicine chronicles the history of the health
sciences in Southern Africa. The Museum is a component of the University
of the Witwatersrand’s (Wits) Faculty of Health Sciences in Johannesburg

and has an important educational role (Keene 2009). It also serves as a vital
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instructional resource for university students and other levels of education.
Through collections, research, teaching, exhibitions, and publishing, the
Museum enhances the University’s educational offerings, particularly in the
Health Sciences. The museum’s displays provide a distinctive perspective
on the development of South African medical practices and the function of
medicine in society. The museum also teaches visitors about the history of
medicine and the development of medical practices in South Africa (Keene
2009).

The Museum is an excellent resource for teachers because of the
diverse information and sources pertinent to the Revised National Curricu-
lum Statement. In addition to being interesting from a historical perspective,
the hundreds of fascinating exhibits on display showcase technological
advancements in the medical and healthcare industries. A key component
of the curriculum is the use of evidence, and students can study authentic or
replica sources and learn how to analyze evidence by visiting the Museum.

This also alludes to South African schools’ curricula modification, and
the country’s adoption of outcome-based education led to an increasing
number of teachers establishing connections with museums in some subject
regions after the first democratic election in 1994 (Keene 2009).

The Museum also addresses some topics covered in South African
school curricula: significant discoveries, technical advancements, indigenous
knowledge, and traditional healing (Keene 2009).

The collection has 40,000 artifacts that illustrate the development of
pharmacy, dentistry, ophthalmology, and medicine over time (Keene 2009,
Adler Museum 2021). It enhances the museum’s research and educational
offerings, particularly those of the Faculty of Health Sciences, through

collections, research, instruction, exhibitions, and publications.

Collection of Adler Museum of Medicine

The Adler’s Museum’s holdings comprise three categories: the study
collection, the permanent collection, and the library — archives (Keene
2009). The permanent collection comprises microscopes and other scien-
tific instruments, early bleeding and cupping tools, including a finely crafted

incision knife, 17th-century ceramic pharmacy jars, an exquisite collection
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of bone China and ceramic feeding cups from the 18th and 19th centuries,
and other historical items are on display. The Adler Museum has valuable
and fascinating collections that show the evolution of pharmacy, dentistry,
optometry, and medicine across time. Scientific instruments, microscopes,
early bleeding and cupping equipment with an exquisitely crafted incision
knife, 17th-century ceramic pharmacy jars, a collection of bone China
and ceramic feeding cups, some from the 18th and 19th centuries, a
wooden-handled amputation set from the early 19th century in a wooden
case, diagnostic and surgical tools, treatment devices like one marketed as
a “Patent magnetic electrical machine for nervous diseases” that Queen
Victoria used to relieve her rheumatism in the 19th century, and the first
electrocardiograph machine (1917) are among the medical historical items
on display. It contains Early anesthetic equipment, brass ear syringes and
ear trumpets (early 20th century), hospital and nursing equipment, medical
ephemera, the first artificial kidney machine in South Africa, and the
Johannesburg General Hospital.

Study collection

This includes objects and other things that are either superfluous
duplicates of items in the permanent collection or are in relatively bad
condition. This collection is utilized for demonstrations and educational

purposes with audiences of all ages.

The Archives and Library

The Museum features a rare book collection and a reference library
on medical history comprising about 5,000 volumes and journals on the
subject. The archives include records of the museum’s past, as well as
a comprehensive subject archive that includes images and biographical
data on medical and other health care. It also contains records from the
closed Transvaal Memorial Hospital for Children. The library contains
rare volumes, and a sizable history of the medicine reference section can
be found in the Museum library. Additionally, the library has an archive
that provides students, academics, and the public with biographical details

of thousands of medical and allied health professionals. The Museum
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features an important health sciences reference library history and a
collection of rare books. The library has a subject-matter-organized archive.
Photographs, notes, academic credentials, documents, personal papers,

and memorabilia of notable academics and health professionals are among
the thousands of biographical materials about medical and allied health
professions that are available for research. The Museum offers first-rate
facilities for teaching and researching the history of health sciences, as well
as public lectures, tours, and temporary exhibits. The Museum augments
the educational activities of the University, especially the Health Sciences,

with its collections, research, teaching, exhibitions, and publications.

Digitization of Medical Museum Archive: Sine qua non
Digitalization by medical museums is increasing because of advance-
ments in technology, making their collections widely accessible to visitors
and COVID-19. Digitization has an impact on improving the educational
value of museum content and the memory-making element of museums
(Meehan 2022). Digitization made accessing museum information easier for
the general public (Meehan 2022, Adams and Kopelman 2022).
Digitalization altered the relationship between museums and their
patrons, making this “relationship” more complex. In addition, creative
applications of digitalization have raised museum visitors’ expectations
(Palumbo 2022, Adams and Kopelman 2022). Even while digitalization is
widely applauded and seen as an advancement for museums and medical
archive institutions, it must not be disregarded due to the possible risks.
Unprecedented access is undoubtedly a positive development for museums,
but it may also result in privacy violations concerning sensitive collections
Nonetheless, digitization is also impacted by ethical considerations such
as the right to access information, privacy anonymity, and, recently, the
South Africa POPI Act (Protection of Personal Information Act). As regards
privacy, Keene and Parle (2015) note that many types of patient records,
some of which were deleted by physicians from Wits teaching hospitals and
clinics in the 1980s, are housed in the Adler Museum because the security
police during apartheid had occasionally confiscated patient records, which

were subsequently used to determine the patients’ names, the types of
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injuries or diseases they had been diagnosed with, and the course of treat-
ment they had received. The state security forces might determine whether
the patients were political activists if they had access to these records.
Patients with rubber bullet gunshot wounds, for instance, were probably
involved in boycotts or protests where police opened fire on demonstrators.
Additionally, the medical records of well-known captives are kept in two
files at the Adler Museum.

Another consideration regarding digitalization relates to balancing
access and anonymity and the urgent need to safeguard sensitive, signif-
icant medical records. This alludes to the consideration that digitization
could also breach ethics, such as anonymity. The Adler Museum, for
example, has numerous other records that include historical health-related
information. For example, the registers of Chinese miners who were sent
back to their home country for medical reasons by the Witwatersrand
Native Labour Association, which is the recruiting arm of the South African
Chamber of Mines. These registers are fascinating to read and provide a
depressing account of life in mines, including the incidence of diseases,
typical causes of accidents and injuries, and more. The problems facing
contemporary museums and archives are much more extensive than those
depicted by the aforementioned cases.

Storage space is the other area that needs attention. The National
Institute of Occupational Health disposed of hundreds of X-rays during
the 2004-2005 building clearance process for renovations, which found its
way to the Adler Museum. The Adler Museum would not have been able to
hold more than a small portion of the enormous collection due to the skip-
loads of X-rays that were being dumped. Substantial historical (and possibly
scientific and medically significant) material may be lost in the process, even
if the need to relocate and repair it and the severe limitations on storage
capacity are well acknowledged.

Policies have been put in place to safeguard medical archives, such as
copyright bills as evidenced in South Africa’s GLAMs eventually inclusion
in South Africa’s contested 2022 proposed copyright bill. The current
copyright legislation in South Africa originated in 1978 and did not sufh-
ciently address GLAMs. The 2022 copyright bill seeks to support authors’
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financial interests and keep up with technological developments. The Bill
has suggested several amendments to the Copyright Act. Many versions
of the Bill have been passed over the years, and opinions on whether the
current version of the Bill is beneficial or detrimental to South Africa are
divided.

Also the national strategy on the “Digitization of Heritage Resources”
open for public consultation since August 2010 (DAC 2010). Since no
national policy exists, no uniform local guidance guarantees proper
standards and methods for digitizing content. A well-planned digitization
strategy is needed for an institution to deliver a valuable and sustainable
contribution to the digitization of cultural heritage. Good digitization
management should include guidelines for digitization, collection man-
agement, access, metadata, intellectual property (including copyright and
privacy issues), and how digitization and preservation should be performed
as digitization policies recommend (la Porte and Higgs 2019).

However, there is skepticism about how digitalization accurately reflects
the actual physical archival material. Due to this, medical museums may
decide, for instance, to only scan the front of photos for online consump-
tion. A comments field is then used to enter any annotations on the back
of the picture. Although the notation is not shown in its original format, it
is still maintained. Archivists could also inscribe short forms, handwriting
interpretations, and transcriptions to record the notation as metadata.
Human error and interpretation can affect the transcription process itself.
This also alludes to concerns amongst Archives and Records Management
(ARM) practitioners about the digital dark age: a phenomenon where a
significant amount of crucial archival heritage, such as traditional medicine
and knowledge, would be lost due to the digitization of information and
lack of reliable long-term preservation methods.

Archives and Records Management (ARM) professionals are worried
about the impending digital dark age, in which a large portion of cultural
legacy is destroyed because of the quick digitization of information and the
absence of trustworthy long-term preservation techniques.

An archival website with transcription guidelines may help allay

concerns about inaccurate transcription or omissions. For cases of archival
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sources that are in machine-readable text, using OCR (Optical character
recognition) software can eradicate some transcription errors and allow

the documents to be full-text searchable, which can be invaluable for
researchers. Nevertheless, OCR is not flawless, and mistakes are usually
most noticeable when applied to older texts with crooked or faded typefaces.
Many organizations lack the time or resources to correct OCR problems,
which can take a great deal of time for archival staff.

It is argued that when certain portions of a collection have been
digitized, archives should make it apparent that only a portion of the
content is accessible online and provide information on how to access the
remaining content. Many archives and heritage institutions are attempting
to incorporate the digitization of conventional archival material into their
daily operations. Developing successtul and beneficial digitization projects
requires understanding patron preferences and how they use already
digitized content.

Other best practice guidelines and standards for digitization guide
museum digitalization, including Dublin Core and Taxonomy and Naming
for metadata (de la Porte and Higgs - 2019). Technological standards exist
for digital video, music, 3D, and image formats (TIFE JPEG, and GIF).
Adler Museum also follows the guidelines of Wellcome Library Archives
(London), a renowned primary resource on medical history, which has
a valuable example policy on access to research data that describes the
kinds of sensitive material that are kept in its archives (Keene 2009). South
Africa’s museum framework also employs a comprehensive set of UK
principles. Additionally, once finalized in August 2014, this policy specifies
the terms under which this information is made available and accessible
on their website (Keene 2009). Ethics must be considered if digitization
aims to increase access for a wider audience. Museums acquire sensitive
collections containing vulnerable topics and individuals for many reasons;
one may be to address complex histories in an ever-continuing pursuit of
educating visitors. It may be argued that it is important for museums to
obtain such collections. While on exhibition and in storage, museums can
ensure, or strive to attempt, that sensitive collections and people affected

can retain a sense of privacy and protection due to exhibition design
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or collaboration with source communities regarding storage conditions.
However, through digitization, the ability to ensure privacy can be hindered.
POPI (Protection of Personal Information Act) has detrimental effects on
all archive organizations that gather, maintain, and use personal data for
historical, statistical, or research purposes, despite its notable promotion of
personal information security. President Jacob Zuma signed the Protection
of Personal Information Act (POPI) into law on November 27, 2013. Since
its initial drafting in 2004, POPI has experienced numerous revisions.

The National Assembly and the National Council of Provinces have been
exchanging the then-bill since it was initially introduced in Parliament in
2009 and in August 2013.
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Curating the Clinical: Visual and Material Methods for
a Photographic Collection
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Abstract

This chapter provides a conceptual and methodological overview of how an
assembly of decontextualised clinical photographs held at a medical school
in Cape Town (South Africa) was ‘curated’ to restore its research value. No
records regarding the making, use, or disuse of this photographic collection
remained. Thus, at the start of the project, it was recognised as ‘orphaned’
and at risk of abandonment. The collection’s institutional custodians pushed
back against this interpretation by putting forward that a merging of prac-
tical and intellectual handling with historical analysis (a process referred to
here as curation) could reinstate its use-value. The clinical photographs are
framed as both visual and material records or ‘photo-objects’ that, through
a merging of archival processing and object-centred research, were recon-
textualized and so rendered a productive source for historical investigation.
Ultimately, the chapter demonstrates that curation of this kind can serve

as a primary step in researching orphaned photographic materials, thus
offering a new approach to writing histories of visual and material medical
culture in postcolonial contexts.

Introduction

This chapter describes the process and product of ‘curating’’ an assem-
bly of historical clinical photographs collectively known as the University
of Cape Town’s Department of Surgery Collection of 20™ Century Clinical
Photographs (the UCT DoS Collection). The photographs are dated
between 1901 and 1967 and were actively employed by the surgical division
of Cape Town’s medical school from the launch of clinical education at this

facility and in the country as a whole (in 1920). Having fallen into disuse
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during the 1980s, the UCT DoS Collection receded from institutional
awareness. Then, thirty years later, it was accidentally uncovered in a small
storage room in the Department of Surgery by members of the university’s
Pathology Learning Centre (PLC).

The photographic records depict the heads, limbs, torsos, disembodied
organs, as well as x-rays of patients. All are imaged in black and white,
mounted on rectangular cardboard backings, and many are annotated with
the details of the patient (their name, age, and disease) and the date the
photograph was taken. Produced across multiple clinical teaching facilities,
the collection showcases patients spanning age, class, race, gender, and
diagnostic divides. After decades of disuse, however, the context of the
collection’s origins and purpose had been lost.

This chapter reports on the process involved in and initial findings
produced by using archival processing methods in conjunction with prov-
enance research to ‘curate’ the UCT DoS Collection. It offers a primary
analysis of the visual and material evidence gleaned in this process by
relating contextual hints to the historical actors, events, technologies, and
practices involved in the making, use, and distribution of its contents. It sees
photographs as entities that operate within an ‘ecosystem’ of production,
use, storage, and exchange.” They thus possess a ‘cultural biography™ and
have ‘social lives™ that may be traced.

While records of this kind are traditionally treated by archivists in a
similar way to text-based records, this chapter frames them as ‘photo-ob-
jects’ — as complex items comprising the photograph “together with its
mount and all its annotations and traces as a material object |[...] that exists
in space and time, and in social and cultural contexts.” It thus follows
Elizabeth Edwards’ advocacy that photographs can serve as a methodolog-
ical and conceptual starting point for historical research: in her words, they
are things to “think with.”® Ultimately, the chapter maps this approach in
relation to the UCT DoS Collection by demonstrating how curation has
rendered useful a forgotten clinical photographic collection, thus offering
a solution to the research-based problems associated with orphan works in

Cape Town.
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Making an Archive

Many historical collections accidentally discovered within institutional
walls are turned away as archives are forced to contend with restricted
space, diminishing budgets, and staff already stretched thin.” The cost of
conservation materials as well as the extensive investment needed to assess,
arrange, and describe new collections is often deemed to be better spent
on existing holdings.? The result is that at-risk material may be left to lie
disorganised, uncatalogued, and in various stages of decay — its contents
unknown, its research potential untapped, or its very existence threatened.

The UCT DoS Collection was a victim of conditions of this kind. It
had been accepted by the PLC between 2014 and 2019 after roughly 50
years of neglect. During this time, it was exposed to environments not
conducive to preserving either text-based or photographic materials.” The
collection’s contents showed significant signs of decay, including silvering
(degradation of photographic emulsion), exposure to damp, dust, and UV
light (warping of paper, large watermarks, and areas of significant disco-
louration), as well as evidence of damage caused by pests (emulsion eaten
away and insect carcasses scattered among the records) (Figure 1).

Upon the collection’s assessment, it was soon clear that no organisa-
tional pattern was in place. This is not uncommon: because photographs
are chemically and physically fragile, they are often removed from other
text-based media in order to ensure appropriate housing. Photographs thus
frequently lack a discernible original order or clear provenance that usually
inform best practice procedures in terms of arrangement.'’ This structural
disorder, however, was primarily due to institutional abandonment and
amnesia. No documentation related to its making, use, or custodial transfer
existed and a substantial portion of its contents was discovered lying loose
in large cardboard boxes (Figure 2). The items had been moved many
times over and thus lacked contextual details key to empirical historical
investigation.

The UCT DoS Collection was thus recognised as ‘orphaned’ in that
it suffered from a lack of provenance, its origins remained uncertain, and
its place within its custodial institution was deemed precarious.'' It thus

troubled typical archival methods and protocols. Most pressingly, as medical
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Figure 1. The physical state of photo-objects in the UCT DoS Collection as
discovered during its initial assessment. The material shows evidence of long-term
neglect, the effects of sub-optimal storage environment (fluctuating temperature
and humidity), and a lack of pest control.

Figure 2. A portion of the UCT DoS Collection is shown as it was discovered in a
storage room at the Department of Surgery of Cape Town’s medical school before
being transferred to the UC'T Pathology Learning Centre.
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material produced in a colonial context and without clear custody, questions
about private data, sensitive subject matter, and possible disenfranchisement
all accompanied questions of uncertain image rights. It thus had what
Diane Vogt-O’Conner calls a “high maintenance mortgage” — it posed

too many problems and required too many resources to make it viable for
research purposes.'?

Medical photographs are frequently ‘unearthed’ or ‘rediscovered’ in this
way, often as abandoned documents hiding in “neglected storage closets,
tucked behind file cabinets, or hanging on walls.”"* This is likely due to
the general consensus that medical institutions (especially hospitals) often
forgo the appropriate preservation of their records due to lack of storage
space, instead opting to destroy that which is no longer deemed relevant for
short-term use.'* The result is that the historical context of materials that are
retained often is lost and nearly impossible to reconstruct.

‘Detached’ from their origins, material of this kind offers a problem
for both historical research and archival practice.”” Context is vital to
maintaining the research value of a collection; and any infringement or loss
thereof is also a loss of “evidence and authenticity.”'® As the general goal
of historians is to make sense of and find explanations for developments
over time, absences pose a significant problem.'” Orphaned objects or
records thus require effort to restore their evidentiary value as primary
source material.

Provenance research offers a solution to this problem and is widely
adopted by museums containing materials of uncertain origins.'® In brief,
this process begins by studying the characteristics of the object as well as
its place within a collection (its relationship to other associated items)."

It is an interdisciplinary and necessarily versatile method that relies on
making connections across items, collections, institutions, and even national
borders.” The first port of call is the item itself and involves a search for
physical properties, visual clues, or legible annotations. Going further “is

a step-by-step working process” that sees “different pieces of information
linking together” and requires “a combination of art-historical, historical,
biographical and genealogical research” to provide hints of an item’s

journey through time and space.?' The use of writing media (pencil vs.
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ink, stamps, the use of colour, handwriting style, and the addition of typed
labels) as well as paper type (quality, colour, texture, and degree of deterio-
ration) may all offer contextual leads.?” Following up on these leads requires
lateral thinking, a willingness to cast a wide net of inquiry, and a readiness
to follow traces and hunches that may lead to dead-ends.”

Work of this kind makes use of significant resources in terms of time,
manpower, and money.** However, to research provenance is to perform due
diligence.” As “custodians, not owners, of cultural information,”* heritage
institutions have an obligation to be accountable to society at large.?” This is
particularly pressing in relation to colonial collections where provenance is
often “fragmentary and ambiguous”® as acquisition records were frequently
discarded, lost, or destroyed if they ever existed at all.* As much colonial
material was used to reinforce and circulate racist ideas in the sciences as
well as in the public sphere, provenance research is not only an intellectual
but an ethical and political act.” It serves “as [...] a critical project [...]
generating new forms of understanding objects and the social relationships
surrounding them.”" Or, in the words of Ciraj Rassool, it is “an epistemic
project, a means of remaking museums and rethinking the relationship
between museums and society.”*

Researchers of orphaned archaeological artefacts have shown that
unprovenanced materials lacking contextual information can be re-situated
through the practical steps of object management referred to as ‘curation’.
As Barbara Voss and Megan Kane as well as Zanna Friberg and Isto Huvila
demonstrate, physical and intellectual processing (handling, ordering, cata-
loguing, and caring for material) can constitute a generative research activity
in and of itself.™ Curation’s close, item-level, object-centred engagement
has the potential to lead to further inquiries, making it a ‘practice-based’
activity: it is a mode of research that sees the investigator play a constitutive
role in establishing connections through practical action and through
direct, first-hand experience ‘on the ground.” The “sensual experience of
handling and caring” is thus key to curation as a research method.”

But this is also key to archiving. Making an archive (the processes of
selection, ordering, description, and care) relies on the interpretation and

decision-making of individuals.”® The physical management of records
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during the processing of archival records “builds understanding” and
“leads to ready recognition of effective [...] strategies.””” The archivist has
an “active presence in making sense of the traces remaining, in shaping
selections, and in using analytical ideas to produce theoretical and other
interpretations.”*® While archival standards suggest that there is a degree of
objectivity in the management of historical material, there is often a heavy
reliance on instinctive or ‘tacit’ knowledge—practical awareness and skills
learnt through trial-and-error that becomes “imbedded in the human body
and brain.” Curation places emphasis on this practice-based dimension of
archiving,

Following the tenet of provenance research — that “[t|he collection
item itself [...] can help illuminate the context of its provenance™"’ — the
photographs in the UCT DoS Collection were taken as the first port of
call. The archiving of this material (including arrangement and description)
was directly informed by the process of the primary physical and visual
appraisal. This choice relates to Voss’ conviction that artefacts have “the
capacity to ‘kick back’ against applied ideas, models and theories” —allow-
ing for a grounded engagement with and treatment of this colonial medical
material.”!

To establish physical control over the UCT DoS Collection, the decision
was taken to arrange it as an ‘artificial’ collection: a group of items “assem-
bled and organized to facilitate its management or use” and “arranged for
the convenience of description or retrieval rather than in an order originally
established by the creator.”* This is not atypical in the case of private
collections or repositories of personal papers where it may be necessary “to
impose some kind of order on a random collection of material.”** To do so
required a period of record-based analysis to come to grips with its contents.
This “micro- or bottom-up approach”* meant handling and studying every
item individually due to the uncertain and variable nature of the photo-ob-
jects (their material make-up, chemical structure, format, and size)." In
addition, it offered an opportunity to implement basic preservation practices
to ensure that the physical integrity of the records could be maintained.*

In working through the UCT DoS Collection, each photographic card

was scrutinised in terms of its subject matter (was it of a patient, a speci-



Challenges and Opportunities in the 21" Century 37

men, or an x-ray image), the visual language (lighting, pose, composition),
and any annotations. Every item was lightly dusted to remove surface-level
contaminants, and any metal clips, rubber bands, or other volatile materials
were removed. Item-level reference numbers were assigned to provide initial
physical and intellectual control over the collection.”” General observations
and stand-out content were photographed and noted. This was used to
produce blog posts that served to summarise, trace, and hold a public record
of the initial archival processing. Such recording or ‘mapping’ is not only
in line with archival best practice, it is also recommended when conducting
provenance research in order to follow the research steps as well as ensure
accountability.*®

Initial investigations indicated that the photographs in the collection
did not remain solely within the confines of the medical school. Markings
on the material (such as arrows, measurements, and scribbled areas)
hinted at publication marks for cropping, resizing, and numbering (Figure

5949

3). Marks of this kind operate “like stamps in a passport”™ — offering

glimpses of the photograph’s social life. For instance, large letters marking
“N’YANGA” and “INYANGA” (an Ndebele word for ‘healer’) and a stamp
reading “Clinical Proceedings” respectively led to the journals Cathartic
and Clnical Proceedings.” Photographs from the UCT DoS Collection were
identified through visual recall, most notably by recognising specific patients
(sometimes heavily cropped) as well as subtle stylistic or formal attributes
(such as a signature downward tilt of the camera or lighting techniques) in
these publications. Recognition was intuitive and based largely on hard-won
familiarity with the visual contents of the collection. The tacit knowledge
gained while working through the collection provided a ‘trained’, ‘expert’,
or ‘calibrated’ eye for identifying published versions of the material.”!
Digital and physical searches in local publications, including The South
African Medical Journal, the South African Journal of Surgery, the South African
Journal of Clinical Science, and the Central African Journal of Medicine, revealed
that much of the imagery featured in the UCT DoS Collection travelled
widely. Some photographs had been reproduced many times over, in
multiple articles by different authors and across publications as well as time

periods (Figure 4). The presence of material from the UCT DoS Collection
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Figure 3. A photo-object intended for publication in the journal ‘CLINICAL
PROCEEDINGS’ as indicated by a stamp. Each x-ray photograph is identified
according to how it would be labelled in the journal article (‘43A" and ‘43B’). The
addition of hand-drawn arrows indicates how much of the images is to be repro-
duced and how, together, they should be resized for this purpose (‘52" Square’).
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ase 14A. Fig. 14 shows a small boy with a large hydatid cyst in
serficial tissues of the side of the neck. The condition, prior to operat
s diagnosed as a cystic hygroma, which is a relatively common ¢
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svery way to the pre-operative diagnosis.
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Figure 4. Examples of the wide reuse of photographs from the UCT DoS Collection
can be seen here. The same photographs of a patient with a significant swelling of
the neck are reproduced in M Horwitz’s 1943 article on Hydatid Disease in Inyanga
(left). These were to be used again by CFM Saint in a 1948 article on Hydatids
published in Clinical Proceedings (centre) as well as by W James Latham in a 1953
article on the same topic published in The Faculty fournal of The of Radiologists (right).

within these publications confirmed that the photo-objects were not merely
used for teaching — their visual content also served as illustrative material for
more public discussions of pathological cases and clinical care.

To log attributes of the photo-objects, visual and textual details were
entered into an electronic database to serve as an accession record and offer
a means to make each item discoverable.” This also served to translate the
collection’s visual and material attributes into writing. Initially, the points of
entry were fairly standard with regards to photographic description.”® They
included basic fields including index number, date of processing, the genre
of the photograph (specimen, patient, x-ray, or other), the colour of the
mounting board, the number of photographs on the individual mount, the
most prevalent bodily region imaged, and any information written on the
photo-object itself (frequently a date, details related to the patient and their
diagnosis). A field was added to calculate whether access to the photo-object
should be restricted based on the Wellcome Collection’s recommendation to
assume a 100-year lifespan for subjects depicted in clinical photographs.”*

As this process highlighted, the act of classifying and cataloguing

ruction of an adjacent d
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records involved active decision-making informed by tacit knowledge of
the collection gleaned through the experience of working with the records
themselves.”” Handling the collection’s contents revealed the need for the
additional fields while some existing categories required a degree of infer-
ence in order to enter relevant data. For instance, while a patient’s name
and age are frequently annotated on the verso of the photographic cards,
whether they would be considered ‘male’ or ‘female’ never appears. Refer-
ence to race was similarly elusive despite the records having been produced
in a highly racialized socio-political environment.”® Annotations designating
racial categories were rare,”” the mounting boards did not suggest race-
based colour-coding, and the monochromatic nature of the images made
race hard to ‘read’ in the images due to the shifting tone and inconsistent
contrast within and across the photographs.” ‘Race’ was thus omitted as a
data field; instead the 16 cases in which race-based terminology was used
(with terminology including ‘native’ and ‘coloured’, ‘Cape Coloured’, and
‘CM’ for ‘Coloured Male’) were entered into the ‘notes’ section to ensure
their discoverability.

The database offered a means to come to terms with the material as a
whole by creating what Gesa Grimme calls a ‘collection profile’ — a broad
data-driven overview of a collection’s contents and context.”® The items
within the UCT DoS Collection were tabulated in relation to year and
translated into graphic form in order to gain a scope of the over 60-year
period (Figure 5). It was hoped that this chronological ordering would reveal
changes over time in terms of the collection’s visual and material make
up and thereby offer glimpses into technological, institutional, and social
changes related to clinical photography and medicine in Cape Town. There
remained, however, many aspects that could not be so easily tabulated
including subtle, unquantifiable visual and material features. While the
database was a great assist in later research, it was working through the
photo-objects that served as the most important attribute in the collection’s

curation.
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Figure 5. Graphic and tabular overview of UCT DoS Collection drawn from the
Microsoft Access database. The graph shows the number of photo-objects dated
by year and in chronological order. This offers a rough indication of the quantity
of photographs produced on an annual basis. The table was manually created and
shows the number of photo-objects dated by year and grouped by decade.

Material Rewards

The UCT DoS Collection is made up of stand-alone items imbedded in
individual textual contexts (their mounting cards with annotations). Nota-
tions on the material confirmed that the majority of the collection’s contents
were made at Cape Town institutions by mention of local facilities, medical
practitioners, and publications. Mounts prevent direct contact between the
body of the researcher and the photograph,” thus allowing for ‘legitimate’
tactile engagement with the photograph as a fragile object.®’ The mounting
is thus indicative that the material was made to be rifled through, turned
over, and passed between persons while keeping the image safe.”” Housed in
a clinical department at Cape Town’s medical school, it appeared likely that
the cards in the collection were mounted in order to serve as visual teaching

aids that could be touched, shared, and inspected by students of surgery.
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The contextually imbedded nature of the UCT DoS Collection pro-
vided a concrete means to relate the records to one another chronologically
and thereby highlight changing visual and material attributes over time.
While invisible to the database, tactile and aesthetic features aided in
periodising items when other contextual details were missing. For instance,
the shifting colour, weight, and texture of the mounting board offered an
indication as to when a photograph was produced, while the date-based
organisation allowed for individual case histories to emerge.

Grouped according to date, clinical photographs (images of the
patient), x-ray photographs (reproductions of x-ray images), and specimen
photographs (depictions of excised organs) related to a single patient were
brought together to reconstruct a patient’s medical experience. When
dates did not perfectly match or annotations (such as the patient’s name)
were missing, it was the tacit knowledge and familiarity with the collection
that allowed for the grouping together of case histories whose connections
might otherwise have been missed. For example, in some instances the same
patient may have been imaged from different angles or on a different day
(such as x-rays or post-operative specimen photographs). Here it was only by
recognising the patient’s appearance, unique diagnosis or severe symptom
that these photo-objects could be connected.

Undated items also offered insight into the varied sources of items
within the UCT DoS Collection. One stand-out, photo-object depicts
a patient showcasing the surgical scarring left having undergone a hip
replacement and annotated as “Arthroplasty of hip.” Embossed upon
the bottom right corner is the title of a commercial photographic studio,
Vernon Studios located in Cape Town’s Plein Street—a bustling urban hub
that hosted many businesses and boasted a thriving commercial nightlife
from the mid-nineteenth century on.” Globally, the use of the space and
skill of a studio photographer was not uncommon during the late nine-
teenth and early twentieth centuries as the photographic medium required
a cumbersome suite of apparatuses and knowledge of specialist technical
chemical processes. World-wide, professional photographers or commercial
studios were frequently called upon to render their services to medical

practitioners.®* Many early clinical photographs thus demonstrate an
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aesthetic overlap with the commercial photographic studio. In this example,
the patient’s stance, the framing, the lighting, and the hints of a draped
backdrop are visually reminiscent of nineteenth century Académies — nude
photographs mimicking established artistic tropes including the active stance
of an athlete or hero.” In this clinical photograph, the theatrical pose of the
patient suggests the influence of wider cultural traditions.

Arranging the UCT DoS Collection chronologically revealed that the
photographs evolved in terms of their visual language over time. Material
up until the latter half of the 1930s is notably varying in depictive practices,
with patients frequently photographed against various backdrops (both
indoors and outside), wearing their own clothes, captured from divergent
angles, and variously positioned within the photographic frame. Contrast,
lighting, focus, clarity, grain, paper, and developing techniques are incon-
sistent and frequently see items suffer from different forms of age-related
deterioration (such as silvering, fading, or cracking). Photo-objects dated to
the 1920s and the first half of the 1930s demonstrate patients unbuttoning,
hiking up, or otherwise maneuvring their clothes to reveal the afflicted area
of their body. Together, such features suggest that photographs were taken
in an institutional environment that lacked both a formal space for photo-
graphic work as well as a designated private location for patients to undress.

Visual and material evidence further hints at technological shifts. Some
of the loose (unmounted) photographs are suggestive of the photographic
technology used during this early period. Two photographs see the printing
paper cut wider than the individual image frame, showing the edges of a
second image. This characteristic is indicative of the seriality of roll film—a
single strip of film wound behind the camera lens upon each exposure.
Unlike a professional camera (that would use separate film sheets), these
photographs suggest the use of commercial hand-held equipment such
as a ‘hand’, ‘box’, ‘pocket’, or other ‘miniature’ camera that used film of
this kind and was often preferred by non-professional photographers.*

The physical size and chemical treatment of these examples in the UCT
DoS Collection further demonstrate amateurish practices. They have

been printed on a 1:1 scale with the film suggesting the process of contact
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printing—a method whereby the photographic printing paper is placed
directly beneath the film in order to create a direct, inverted copy of

the negative image. This technique requires no additional or expensive
darkroom equipment (such as a projector or ‘enlarger’) and thus serves as a
cost-effective mode of image-making as well as one that requires minimal
specialist knowledge. The prints also suggest a large degree of inexperience
both with a camera and in the darkroom as the presence of dark fingerprint
stains indicates messy chemical use and careless processing practices.

Other examples suggest experimentation in photographic processing
and printing. There is evidence of (rather unsuccessful) attempts to create
stereoscopic images to create the illusion of three-dimensional vision (when
seen through a viewfinder or ‘stereoscope’),”” as well as the addition of a
vignette (the oval frame typical of Victorian portraiture) that would often
be a standard darkroom accessory but does not appear to serve a medical
purpose. Material choices too suggest a large degree of both improvisation
and experimentation. The use of highly textured cream coloured photo-
graphic paper seems wholly inappropriate for clinical purposes as the rough
grain can interfere with visual detail by subtly distorting the emulsion layer
and thus the surface of the image.*®® There are also instances where this
paper appears to have been used in the printing of negative versions of
some of these photographs, creating a distinctive textured pattern in which
the thick weave prevented an even print.

Together, the variations in material make-up, locational and visual
attributes, and aesthetic as well as functional choices discussed above
demonstrate highly inconsistent and even amateurish photographic
practices. The technically ‘unprofessional’ appearance of many of the
photo-objects dated to the first decades of clinical education at Cape Town’s
medical school suggests that clinical photography was not practiced by
professional photographers or commercial photographic services but rather
made in an informal and ad foc manner.

To identify possible historical actors involved in these practices was,
once again, facilitated through the photo-objects themselves. Key items in
the UCT DoS Collection showed evidence of having originated beyond the

borders of South Africa. One depicts an excised portion of the digestive
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tract, “Ileum Caecum & Ascending Colon,” and includes a lengthy hand-
written inscription referencing the removal of the organ from a 36-year-old
a patient in 1912 at Newcastle-on-Tyne’s Royal Victoria Infirmary.
Crucially, it identifies by name a James Rutherford Morison (1853-1939) — a
pioneer in British surgery who worked as both surgeon (at the Royal Infir-
mary) and surgical lecturer (at Durham University College of Medicine).
While there is no record of Morison ever having visited Cape Town or its
medical school, he was mentor to a key figure associated with this facility.

Charles Frederick Morris (GFM) Saint had studied and worked under
Morison in Newcastle-on-Tyne before becoming the first head of Surgery
in Cape Town in March of 1920 at the age of 33.% Widely held to be South
Africa’s “father of surgery,”’’ Saint appears to have physically brought some
of the items within the UCT DoS Collection with him from England as
exemplified by not only Morison’s photograph but by two cabinet cards’!
produced by a self-proclaimed ‘Art Photographer,” RE Ruddock, in New-
castle-on-Tyne’s Goldsmiths Hall. (Figure 6) Further, multiple photographs
featured in the UCT DoS Collection are either original prints or halftone
reproductions of Morisons’s widely publicised surgical textbook An Introduc-
tion to Surgery (1910). (Figure 7)

Once in Cape Town, Saint made moves to introduce clinical photogra-
phy to his newly founded surgical department on South African soil. Having
converted a small cupboard into a dark-room on the original campus of
Cape Town’s medical school,” Saint appears to have done what many
medical facilities did at the time — relied on the ‘semi-skilled’ labour of a
technician to fulfil photographic work.”” The person in question was Ernest
James Henderson, the Department of Surgery’s “first-grade technical assis-
tant and general handyman.””* While this figure is invisible within the UCT
DoS Collection, 37 photo-objects within it were published in later editions
of Morison’s textbook (co-authored by Saint) with an acknowledgement of
Henderson for some of the “excellent photographs” it featured.”

Hired as a technician in the 1920s, Henderson would probably not have
had any formal training in photography. Internationally, the early twentieth
century saw technicians often employed at a young age, without any work

experience, and sometimes directly out of school. Charged with menial tasks
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Figure 6. A cabinet card depicting a young patient with a significant protrusion
from the forehead. The photograph was produced by the commercial pho-
tographer RE Ruddock of Newcastle-on-Tyne and is evidence of the use of a
commercial photographic studio to produce clinical images.
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Fig. 72.—PSOAS ABSCESS SCAR LEFT AFTER OPERATION.
The operation was done 14 years ago. The patient s quite well and strong.

Figure 7. Published halftone print of a photograph depicting a patient with a signif-
icant post-operative abdominal scar. This reproduction originated from the second
edition of Morison’s textbook An Introduction to Surgery (1925), co-authored with
Charles Frederick Morris Saint. The original print is in the UCT DoS Collection,
suggesting that the photo-object was produced overseas (in Newcastle-on-Tyne)

and physically brought to Cape Town, rather than printed and mounted locally in
South Africa.
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Figure 8. Detail from 1932 floorplan of GSH published in the South African
Medical Journal.
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and trained piecemeal, a technician’s skillset, knowledge, and role was thus
heavily reliant on the needs of the division for which they worked or the
individual staff member who would groom them into a “bespoke right-hand
man.”’® Henderson (like other technicians at the time) would have reported
directly to his division head and would have been recruited to incorporate
photographic work into his repertoire.”” The informal, experimental, and
inconsistent photographic practices evident in the UCT DoS Collection at
the time of Henderson’s tenure confirm these suspicions.

Towards the end of the 1930s, it appears that clinical photography
at Cape Town’s medical school underwent a process of standardisation.
Increasingly, the aesthetics of the photographs in the UCT DoS Collection
as well as visible traces of the photographic space hint at the use of a
formal studio and equipment as well as the application of professional
photographic procedures. Photographs that centre the patient’s head, neck,
shoulders and torso frequently depict two or more points of view (full-fron-
tal, profile, and sometimes angled). The decontextualizing and neutralizing
procedures of angle, focus, background, and dress serve to focus on the
symptomatic site. Attention is clearly placed on representing the bodies of
patients in a consistent manner, rendering the images (and the patients as
well as their conspicuous symptoms) comparable.

Photographs depicting lower limbs of patients indicate the use of a
(otherwise unseen) piece of photographic equipment — namely a tripod —
that can be inferred by the angle at which the lower portion of the body is
captured. While photographs of heads and busts are rendered consistently
from an eye-level viewpoint, the perspective granted in photographs of
legs and feet denotes of the camera having been tilted downward. Another
technology indirectly evidenced is artificial standing lights made visible by
the even, shadowless lighting of patients (on the one hand) and the use of
deliberate shadows cast by a single controlled light source (on the other).
While the former seeks to flatten the image and remove the distraction of
irrelevant depth and non-clinical detail, the latter is harnessed to accentuate
the extent of bodily distortion.

Photographs dated from the late 1930s further show that the patients



70 Archives of Science

imaged were confined to a single, designated room established and equipped
for clinical photographic work. Signature architectural features including
unique wooden panelling, metal hinges, and a tell-tale handle can be
glimpsed on the peripheries of photographs depicting upper bodies, torsos,
and heads. The spatial fixity visible in these examples from the UCT DoS
Collection coincides with the physical move of clinical teaching to a brand
new facility, Groote Schuur Hospital (GSH), in 1938.7 A hospital plan (pub-
lished in 1932) reveals an institution split down the middle into ‘European’
and ‘Non-European’ wards — a racial divide that would be implemented and
policed until the 1980s.”? Accommodated too was a “Photographic Room”
and a “Dark Room” that would, at least according to the evidence in the
photographic collection, cater to individuals across demographic groupings
(Figure 8). In short, while the hospital as a whole was segregated along lines
of race, men and women, young and old, and individuals with various skin
tones (and thus spanning racial designations) were imaged within the same
studio.

The opening of a professional photographic space at GSH and thus
the establishment of infrastructure for clinical photography (the room,
backdrop, tripod, lighting) offers an explanation for some of the aesthetic
developments in the UCT DoS Collection. However, the standardized
imaging protocol (the photographic methods applied) and thus the appli-
cation of professional photographic technique was due to the introduction
of a new staff member to the Department of Surgery. With Henderson’s
retirement in 1940 came Gerald Richards McManus. Having begun his
career as a ‘learner technician’ in 1918 at the age of 16 in the Department
of Bacteriology, McManus shifted to Surgery as a ‘technical assistant’ in
1940.% McManus was thanked by Saint “for [his] help with the photogra-
phy”®! in the fourth edition of Morison’s An Introduction to Surgery (1948) and
is repeatedly acknowledged for his photographic contributions in numerous
articles published in the South African Medical Journal. A year atter McManus’
transfer to the Department of Surgery, the UCT DoS Collection shows a
significant spike in contents — jumping from 30 photo-objects in 1940 to
122 the following year. McManus thus appears to have become Saint’s new

‘right hand man’ with regards to clinical photography, adding material to



Challenges and Opportunities in the 21" Century 71

the UCT DoS Collection until 1967. It is in this year that McManus retires;
it is also at this time that the last photo-object is added to the collection.

Conclusion

This chapter has sought to outline the method of curation as a means
to reinstate the research potential of the UCT DoS Collection. In the
successful application of visual and material methods, the chapter traced the
history of clinical photography at Cape Town’s medical school from the first
imported records to the gradual professionalization of local photographic
work. Following the photographs further allowed the interlocking networks
of British surgeons, local technical assistants, and international publishing
practices to be untangled. As such, the analysis testifies to the productive
possibilities of decontextualized clinical collections for the historian of
medicine.

Processing the collection through experiential and grounded engage-
ment had the distinct advantage of forcing close, repeat encounters with
the photo-objects. This, ultimately, equipped researchers of the material to
“knit together matter and meaning” — to allow for threads of intellectual
inquiry to be driven by both visual and physical evidence.” In taking the
photographs as the first port of call, the handling and researching of this
material were performed as concomitant endeavors, thereby taking up Voss’
advocacy for curation as a solution to the problem of orphan works. Here,
the deviation from traditional archival methodology was in response to the
unique circumstances of the collection as a repository of decontextualized

photographic material produced within the context of colonial medicine.
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Al-Enhanced Appraisal and Processing of
a Hybrid Collection

Tommy Keswick, Research Applications Developer, Caltech Library
Mariella Soprano, Senior Collections and Special Projects Archivist,

Caltech Library

The field of archival science is undergoing a remarkable transformation
as artificial intelligence (Al) emerges as a potentially powerful tool for
processing and managing complex collections. Hybrid collections, which
consist of both physical and digital records, present unique challenges
that have traditionally been difficult to address using traditional methods.
The integration of Al offers an unprecedented opportunity to overcome
these challenges, allowing archivists to handle larger volumes of material,
streamline workflows, and enhance accessibility for researchers.

At the ICA-SUV 4th Workshop on Scientific Archives, Tommy Kes-
wick, Digital Technologies Development Librarian, and Mariella Soprano,
Senior Collections and Special Projects Archivist, presented an innovative
approach to managing one of the most significant hybrid collections the
Caltech Archives has encountered: The Robert H. Grubbs Papers. Their
presentation highlighted a practical application of Al in archival science,
offering a case study concerning this technology’s potential to revolutionize
the field.

This case study focuses on the extensive collection of Dr. Robert H.
Grubbs, 2005 Nobel laureate in chemistry whose pioneering work in
organic synthesis fundamentally altered the landscape of chemistry and
materials science. The processing of his papers offer an ideal opportunity
to explore how Al and readily available digitization tools could be applied
to complex hybrid collections. The article describes the project’s proof-of-

concept project as well as initial/early work on its implementation.
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The Legacy of Robert H. Grubbs and His Collection

Robert H. Grubbs was awarded the 2005 Nobel Laureate in chemistry
for his groundbreaking contributions to the development of the metathesis
method in organic synthesis. This innovative chemical process enabled the
synthesis of customized molecules, leading to the creation of specialized
plastics and pharmaceuticals with far-reaching implications for both
industry and medicine. Over the course of his career, Grubbs authored over
200 patents, established several companies, and worked as a consultant for
numerous organizations.

The collection is a testament to Grubbs’ prolific career. Comprising
more than 100 bankers’ boxes and containing a vast array of digital files,
the materials include correspondence, patents, research data, administrative
records, and personal documents. (Figure 1)The digital records consist of
data retrieved from three different computers, dozens of floppy disks, and
email accounts spanning multiple platforms.

To complicate matters further, the digital records of Grubbs’ longtime
administrative assistant were also included in the collection. While the

assistant had organized the physical materials into filing cabinets and

Figure 1
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labeled the drawers by broad categories, there was no overarching system to
integrate these with the digital files. This lack of a unified structure pre-
sented a significant barrier to access, as researchers would need to navigate

both physical and digital domains to locate relevant information.

Initial Challenges and Strategic Objectives

The Grubbs collection poses two significant challenges to the archivists
tasked with its processing. The sheer size of the collection alone is daunting,
while its hybrid nature required a comprehensive strategy that could effec-
tively bridge the gap between physical and digital records.

After consulting with library leadership and colleagues with technical
expertise, we outlined a series of strategic objectives to guide our work:

1. Reducing Physical Volume: One of the first priorities is to
identify and discard duplicate records, particularly printed copies of digital
documents. By reducing redundancy, the team aims to free up valuable
storage space and streamline the organization of the collection.

2. Developing an Inventory: Another key priority is to provide
researchers with a detailed content list of the papers included in the collec-
tion. The team aims to create a spreadsheet inventory of the titles of the
physical archival boxes and, within those, the titles of the physical folders.
The box and folder titles will be based on the labels applied by Grubbs’
assistant, with the box titles reflecting the labels on the filing cabinet
drawers, which represent the primary intellectual subdivisions. The goal
is to offer researchers a comprehensive roadmap to the physical materials.
Additionally, the inventory will include the creation dates of the documents.

3. Facilitating Remote Access: To enhance remote access to the
collection, the team aims to generate preview images of key documents,
which will enable researchers to review materials before visiting the archives.
The intention is to provide a quick view of the content without attempting
to provide high-quality images. It is expected that researchers will request
high-quality images if needed.

4. Exploring Al Applications: To enhance the organization and
processing of the collection, the team will continue to experiment with

Al-driven techniques, including natural language processing (NLP) and
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machine learning.

5. Creating a Unified Finding Aid: A key long-term goal is to
develop a cohesive finding aid that integrates both physical and digital
materials, providing researchers with a seamless and comprehensive guide to

the collection.

Automated Image Capture & Organization

To analyze the contents of the physical collection, we needed a way to
capture the text in the documents. Without the funding for a full digitization
project, we decided photographing the documents as they were being
evaluated for retention would be an effective strategy. We knew that we
could use digital photos of documents in an asynchronous OCR workflow
to analyze the contents of the physical files.

An early primary concern with this plan was how to avoid losing the
hierarchy of box/folder/document in a “camera roll” on a mobile device.
We needed to label the photographs with a meaningtful filename and ideally
mirror the physical hierarchy with a digital directory structure for the image
files. The basic camera applications on mobile phones do not allow for this
kind of organization without manual intervention on the device after taking
cach photograph.

To address the hierarchy needs, we have developed a set of custom
workflows with the Apple Shortcuts application, which is a no-code automa-
tion tool available on 108, 1PadOS, and macOS. We subsequently dubbed
our custom application Popstar: Phone-based processing software_for archives.

The Popstar application enables the organization of digital images in
a directory hierarchy with as little human interaction as possible. Shortcuts
has Actions available for taking photographs, extracting text from images,
creating directories in iCloud Drive, and capturing user text input, among
many others. Popstar does rely on a single third-party application called
Toolbox Pro for Shortcuts in order to allow the different custom workflows to
pass data about the hierarchy between each step of the Popstar application.

Popstar includes several key components that help address our needs:
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* Directory Creation & File Organization: Popstar creates directo-
ries in 1Cloud Drive to maintain the hierarchy. It takes a user-entered
project name to create a top-level directory, and then creates directories
for boxes and their folders based on captured text from labels that we
place under the camera. Files are sequentially named based on their
folder labels and an auto-incrementing number.

* Image Capture: Photos are taken that will serve as a source for OCR
text and as preview images that can allow researchers to get a sense of
the collection.

* Streamlined Integration: The software integrates into our physical
workflow to bolster efficiency while capturing a digital representation of
the collection contents.

By automating tasks of scanning and organizing digital images, Popstar
makes it possible to process materials more quickly and affordably than

traditional methods would have allowed.

A New Processing Workflow

Much consideration was given to developing an efficient physical
workflow that takes place in a small processing room. We had to accommo-
date a photographing station, a label-making station, and a weeding station,
all among the scores of unprocessed and preliminarily processed boxes.

We settled on a portable standing desk on casters with a large ring
light and phone clamp positioned above the desktop for the photographing
station. (Figure 2) Tapping on the phone to take photographs while it is
clamped within the ring light would be too disruptive to the somewhat-del-
icate positioning of all the devices so we connected an external Bluetooth
keypad to the phone to engage the shutter button for taking photographs.
(Figure 3) Additional keys on the keypad function as triggers for the custom
Popstar Shortcuts application to create the directory hierarchy within iCloud
Drive on the iPhone. In this way, our photographer does not have to touch
the phone at all, but simply places labels or pages on the desktop under the
camera and taps the appropriate key on the keypad to create directories and
take photos of the documents.

The full in-room workflow 1is as follows:
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Figure 3
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* Abox label is positioned under the camera and the keypad button pro-
grammed for “create a new box directory” is tapped.

» A folder is positioned (with or without a new printed label attached, de-
pending on the legibility of the original label) under the camera and the
“create a new folder directory” button is tapped.

*  The folder itself is photographed using the “take a photo” button on the
keypad.

*  The first page in the folder is moved under the camera and the “take a
photo” button is tapped.

*  Page photographing continues until the end of the folder.

*  The next folder is positioned, a directory is created, and the photogra-
phs are taken.

*  The next box would be started by beginning the steps again.

For some sections of the collection we have to modify this general
workflow. For example the boxes containing publications by Grubbs have
folder labels with the complete title of articles, which can run to dozens
of words. There are technical limitations to the length of directory and
file names, and we knew we would run up against these if we used the
original, too-lengthy titles. We adapted the workflow to generate a new
shorter, unique label for a publication folder and use that for directory and
file names. We then took an additional photograph of the original label to
capture the full title of the article.

Adapting Traditional Appraisal and Processing Methods

The team is taking care to adapt traditional archival methods to meet
the unique requirements of the Grubbs collection. Our aim is to strike a
careful balance between accomplishing the time-tested work of archival
appraisal and processing and making necessary adjustments to accommo-
date our additional goals.

Retention Decisions: Not all materials in the collection are deemed
worth preserving. For example, travel files such as airline tickets and hotel
bookings will be excluded from the final archive, as they hold little long-term

research value.
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Maintaining Original Order: The physical arrangement of the col-
lection, which had been established by Grubbs’ assistant, serves as the basis
for the finding aid. This preserves the context in which the materials were
originally used, while also providing a logical framework for researchers.

Relabeling and Preservation: Many of the folders were housed in
hanging file folders, which are not ideal for long-term preservation. These
are replaced with archival-quality folders, and the contents are relabeled to
ensure consistency and clarity.

Selective Digitization: To optimize efficiency, the team is adopting
a selective approach to digitization. For multi-page documents, only the
first page 1s to be photographed—unless it lacks intellectual significance, in
which case the next relevant page is selected. Multiple-page documents that
have not been photographed are to be marked with an orange paperclip,
indicating that additional pages exist in the original.

Photographic Documentation: To establish a clear digital structure,
the team is to photograph the box labels and folder labels, which are then to

be used to create a consistent naming convention for the digital files.

Experimental Analysis

Once some initial photographing took place, we began experimenting
with tools for analyzing the contents of the documents. We extracted the
text from the photographed documents using a different Apple Shortcuts
routine, mostly because it was readily available on macOS and because it
was interesting to familiarize ourselves with another use for the application.
Any OCR application would have been suitable for this task.

We ran some scripts that were developed in-house that use common
Natural Language Processing (NLP) algorithms to compare the photo-
graphed documents to the entire corpus of born-digital files from Grubbs’
computers and email accounts. We also used some Named Entity Recogni-
tion (NER) algorithms to find names of interest in the documents.

An additional, not initially planned, experiment that we ran was
to provide the ChatGPT API with some of the text extracted from the
photographed documents to see what it would tell us. After observing initial

results, we iteratively adjusted the prompts to refine the types of information
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that it returned.

The integration of machine learning tools into the archival workflow
presents one of the most exciting and forward-looking aspects of the
project. By leveraging these types of applications, the team will be able
to automate many of the tasks traditionally performed manually, such as
identifying duplicate records, extracting metadata, and analyzing thematic

content.

Algorithmic Methods and Predicted Outcomes

Document Similarity Analysis: Algorithms and large language
models can be used to identify duplicate records within the collection.

This will be particularly useful for eliminating printed copies of digital
documents, reducing redundancy, and streamlining the organization of the
materials.

Named Entity Recognition (NER): NER models should prove useful
in extracting names, dates, and other key entities from the documents. This
information will then be used to create a comprehensive index, making it
easier for researchers to locate relevant materials.

Topic Modeling: Natural language processing tools can be employed
to group documents by thematic content. This will make it possible to
identify trends and patterns within the collection, providing valuable context
for researchers.

Confidentiality Detection: Advanced search tools will also be used
to identify sensitive materials, such as documents marked “confidential.”
These materials will be flagged for restricted access, ensuring that privacy
and confidentiality are maintained.

Potential of ChatGPT: The team is experimenting with the
ChatGPT API to summarize documents and extract key metadata. While
this approach shows promise, its scalability for large and multi-faceted
collections remains an open question.

Preliminary Results and Lessons Learned
The early results of this approach are promising. By applying Al

techniques and leveraging tools like Popstar, the team successfully can
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streamline many aspects of the processing workflow. Key takeaways from
the initial exploratory phase of the project include:

1. Improved Efficiency: Algorithmic tools should significantly reduce
the time required to identify duplicates, extract metadata, and organize
materials, making it possible to process a larger portion of the collection in a
shorter time frame.

2. Enhanced Accessibility: The combination of a detailed inventory,
preview images, and thematic categorization can make the collection more
accessible to researchers, including those accessing it remotely. This should
be especially beneficial for researchers who might otherwise be facing
geographic or time constraints.

3. Preservation of Original Order: By respecting the organization
established by Grubbs’ assistant, the team is maintaining the integrity of the
collection while improving its usability.

4. Scalability Challenges: While Al tools like ChatGPT and NER
models show potential, their application to large-scale collections raises
questions about scalability. For example, the computational resources
required to analyze massive datasets and the limitations of existing Al
models pose challenges that will need to be addressed in future projects.

5. Interdisciplinary Collaboration: The success of the proof-of-
concept phase of the project underscores the importance of collaboration
between archivists and technologists. Each is contributing unique insights
that enhance the overall strategy.

6. Workflow Adaptability: Ensuring that the software and workflows
used to complement the traditional appraisal and processing methods
can be adapted to unexpected situations will be crucial in a large hybrid
collection. Different sections of material may require flexibility in how they

are organized and photographed.

Further Questions and Considerations
Early work on the project has also raised several important questions
that highlight the broader implications of using large language models in

archival science:
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1. Policy Development: What policies need to be established to guide
the use of Al in archives? Issues such as data privacy, intellectual property,
and ethical considerations must be addressed to ensure that Al is used
responsibly.

2. The Role of Archivists: How will Al reshape the role of archivists?
While Al can automate many routine tasks, archivists will still play a
critical role in decision-making, interpretation, and ensuring the contextual
integrity of collections.

3. Hybrid Finding Aids: How can Al be leveraged to create finding
aids that seamlessly integrate physical and digital materials? The develop-
ment of such tools will require further innovation and experimentation.

4. Long-Term Preservation of AI-Generated Metadata: As
archives increasingly rely on Al to generate metadata, how can we ensure
that this metadata remains accessible and interpretable over the long term?

5. Training and Resource Allocation: What training and resources
will be required to equip archivists with the skills needed to use Al
effectively? Institutions will need to invest in professional development and

technological infrastructure to fully realize the potential of Al

Conclusion

Our work with the Robert H. Grubbs Papers represents a persuasive
and promising example of how Al and advanced technology can be
integrated into archival processing workflows. By combining traditional
archival methods with cutting-edge tools like Popstar and Al-driven analysis,
the team is able to develop, implement, and refine new strategies for dealing
with the challenges posed by this large and complex hybrid collection.

This integrated interdisciplinary approach to the Grubbs processing
project serves as a possible model for the future of archival collections
work at Caltech and beyond, demonstrating the potential of Al to enhance
efficiency, accessibility, and preservation. However, it also underscores the
need for ongoing innovation, collaboration, and critical reflection. As the
field continues to evolve, archivists and developers will need to navigate new
challenges, develop robust policies, and adapt their roles to fully harness the

power of Al
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Ultimately, the initial proof-of-concept stage of the Grubbs project
offers a vision of what is possible when technology and archival expertise
are brought together. This work will not only enhance access to the legacy
of a Nobel laureate but also points the way to a new era in archival science.
Certainly, more work is required to realize this vision. Continuing to experi-
ment with new tools as they become available will play an important role in

keeping archival collections relevant as well as available to wider audiences.
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Reappraising Appraising the Records of Modern Science and
Technology: Helping Archivists Document
Twenty-First-Century Science

Bethany G. Anderson, Polina E. Ilieva, and Jordon Steele

Abstract

In 1985, Joan K. Haas, Helen Willa Samuels, and Barbara Trippel Sim-
mons published Appraising the Records of Modern Science and Technology: A Guide,
providing essential guidelines for archivists managing the increasing records
generated by postwar science. The Guide built on prior efforts to develop
appraisal guidelines for the extensive records of twentieth-century science,
encompassing personal and professional activities, science administration,
and research across academia and industry. It highlighted the importance
of understanding scientific functions and activities, contributing to broader
discussions on functional analysis and documentation strategy.

The scientific landscape has notably evolved since 1985, with the
advent of “big data,” open science, data management, citizen science, and
scientific exchanges on social media, posing new archival challenges. In
2022, a research project was launched to reassess the Guide in light of these
developments. Archivists from a research center, a health sciences university,
and a science-intensive land-grant university conducted a gap analysis of
the Guide and interviewed scientists, engineers, and medical professionals at
their institutions (University of Illinois Urbana-Champaign, Johns Hopkins
Applied Physics Laboratory, and University of California, San Francisco).
They compared these findings to refine archival practices for contemporary
science, addressing the new challenges and directions for the twenty-first

century.
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Introduction

In 1985, Joan K. Haas, Helen Willa Samuels, and Barbara Trippel
Simmons published authoritative guidelines for archivists working with
science and technology records. Appraising the Records of Science and Technology:
A Guide' was at the time a much-needed volume for archivists grappling
with the exponential rate at which postwar science generated records of
its activities. The Guide built on decades of work by archivist to develop
appraisal guidelines for twentieth-century science’s voluminous creation
of records, including the Joint Committee on Archives of Science and
Technology’s (JCAST) final report in 1983 on managing scientific records.
However, the Guide sought to be broader in scope by taking into account
personal and professional activities, the administration of science, and
research and development in both academia and industry. The guidelines
also sought to instill in archivists the importance of identifying and giving
critical thought to the functions and activities resulting from scientific
research and processes, linking it to broader theoretical appraisal discussions
about functional analysis and documentation strategy associated with
Samuels’s previous work.”

For decades the Guide has been a mainstay for archivists, widely read
and known for its clear and comprehensive analysis and advice. However,
the scientific enterprise has evolved in significant ways since 1985, most
notably in the areas of big data, the open science movement, data man-
agement, citizen science, and scientific exchange on social media. These
changes have raised new questions for archivists about what contemporary

records of science should be collected and preserved in perpetuity.

Research project overview

In 2022, the authors of this article launched a research project to
reexamine the Guide in light of these developments. The research team
represents three distinct types of institutions that acquire, preserve, and
make accessible records of science, technology, and engineering: a federally-
funded research laboratory (Johns Hopkins Applied Physics Laboratory),

a health sciences university (University of Galifornia, San Irancisco), and
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a science-intensive land-grant university (University of Illinois Urbana-
Champaign).

The questions the research project seeks to answer include:

e Is “modern” science and technology practice as of 1985 still
modern?

*  How have computers and the Internet changed science and its
resulting records?

*  How have open science and open data movements changed
scientific practice?

*  Should we rethink what constitutes “scientific archives™? (e.g.,
include specimens, software, organic tissue material, etc.?)

e Is the Guide inclusive of all institutions “doing” science and
managing scientific records?

* Do Haas et al. address diversity, equity, inclusion, and accessibility
(DEIA) in science?

*  What about access to and use of the contemporary scientific

record?

The research project comprises the following activities:

e Conduct a gap analysis of the Guide to identify new directions and
ways to build on the manual to reflect contemporary science

* Interview scientists, engineers, medical professionals, and
administrators from the research team’s respective institutions to
gain deeper insight into what scientific research looks like in the
contemporary era and what records are created in support of that
activity

*  Compare findings from the interviews with the gap analysis

*  Recommend updates to the Guide’s conclusions that assist archivists
and curators tasked with documenting twenty-first century science,

technology, and engineering
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Research to date

Phase 1: Gap Analysis

In early 2022, the research team examined the Guide and created a
series of tables outlining the major functions, associated activities, and
related records identified in the manual. Drawing on its collective experi-
ence with twenty-first century scientific archives, the team then evaluated
the extent to which the Guide’s fundings matched contemporary science,
recording in the spreadsheet instances where contemporary scientific
records may take a different form than those described in the Guide or may
be new types of records created since Haas, et al., published the Guide. For
example, memoranda in paper format today have been replaced by emails
and formal memoranda as digital documents (e.g., PDFs). Many of the
functions identified in the Guide matched the research team’s perceptions
of functions governing contemporary science. In many cases, however,
technological advances since 1985 (namely the normalization of personal
computing and the development of the Internet) changed both the form of
the records reflecting these functions and recordkeeping behaviors practiced
by stakeholders to manage the records. Email has accelerated and increased
the amount of records documenting the early stages of the scientific
processes. File-sharing platforms like Box and Google Drive have made
collaboration and sharing faster and easier, but they have also decentralized
recordkeeping, resulting in a loss of control not seen in the pre-digital era.
And social media services have weakened communication barriers among
scientists and between scientists and the general public but have also raised
questions about what is the “record copy” of this content and who owns it
given shifting terms of service for many of these platforms. The research
team shared these and other initial findings at the Society of American

Archivists’s Research Forum in August 2022.

Phase 2: Interviews
After completing the gap analysis, the research team sought to test what
constituted an educated hypothesis about the state of contemporary science

by conducting interviews with people principally involved in the scientific
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enterprise. To ensure consistency in data-gathering, the team adopted a
single set of questions to ask interview subjects at each institution. (See
Figure 1) Each team member identified 4-5 people at their institutions to
interview. The team aimed to interview scientists, engineers, and administra-
tors across a diversity of scientific fields and different career stages with the
idea to capture a representative cross-section of the scientific enterprise. In
some cases, recordkeeping is a collaborative activity which meant that some
interviews were conducted with multiple individuals. In other cases, we
ended up interviewing different individuals than those we initially contacted
because the lab/research center/department had a position devoted to
recordkeeping and management (at least in part). The professional profiles

of the interview subjects selected were as follows:

Johns Hopkins Applied Physics Laboratory:

*  One late-career scientist in a leadership role, specializing in cyber
intelligence systems

*  One late-career scientist in a leadership role, specializing in physics

*  One late-career engineer considered a technical expert, specializing
in optical engineering

*  One early career mathematician, specializing in data science

*  One program manager with administrative responsibilities

Unaversity of Illinots Urbana-Champaign:

*  One advanced career engineering professor and the manager of
their lab

*  'Two early-mid career archaeologists

*  One mid-career waterfowl biology research scientist

Unaversity of California, San Francisco:

*  One late-career professor of pathology and director of a clinical lab

*  One mid-career clinical professor of cytogenetics and assistant
director of a clinical lab

*  One carly-career assistant professor of biomedical engineering and

PI of a research lab
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¢ One mid-career professor of microbiology and immunology and PI
of a research lab
*  One postdoctoral fellow in biochemical and molecular nutrition

and researcher in a lab

All three authors inquired with their Institutional Review Bords (IRB)
about the need for their oversight to conduct the interviews. JHU/APL did
not require IRB approval. UCSF and University of Illinois determined this
research to be exempt since it does not involve human subjects as defined
by the federal regulations. Both authors from these institutions received
formal “not human subjects” determination letters from the IRB citing the
regulations to be shared with interviewees.

When contacting prospective interviewees, the research team used the
following explanation in an effort to be explicit about what was meant by

“the scientific record” to non-archivists:

The goal of our research project is to better understand the ways in
which new technologies and scholarly communications have impacted
scientific records in order to assess how current archival practices

need to evolve to attend to emerging needs. Different professions have
different understandings of archives and records, so for the purposes

of this research project, we define an archival record as “Materials
created or received by a person, family, or organization, public or
private, in the conduct of their affairs that are preserved because of the
enduring value contained in the information they contain or as evidence
of the functions and responsibilities of their creator.” For scientific
records specifically, this could include email correspondence, drafts of
publications, grant proposals and reports, research notes and notebooks,
datasets, and social media content. We are seeking to understand the
spectrum of documentation created, how staff use and share these
materials, and staff’s recordkeeping practices for collaborative research
projects.

Beginning in 2023, the team recorded semi-structured interviews over
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Zoom or in person, each lasting about an hour, to learn more about the
subjects’ scientific work, what records they created in support of this work,
and what recordkeeping practices they undertook to manage these records.
The team presented on its initial findings at the August 2023 meeting of the
Society of American Archivists’s Research Forum and provided an update
at the Fourth Workshop on Scientific Archives in 2024. Initial analysis of the

interviews conducted to date include the following findings:

Johns Hopkins Applied Physics Laboratory:

*  Primary deliverables for interviewees mainly include reports and
PowerPoints

*  Paper notebooks are still used (at the bench and in classified
environments)

*  Not heavy consumers of social media

*  Universal concern about decentralized/absence of recordkeeping

in digital age

Unaversity of Illinots:

e  Primary deliverables for interviewees include publications, reports,
and data

*  Paper notebooks are still used (in the field and in the lab, but some
digitize and/or transcribe them for broader sharing with colleagues)

*  Use of multiple platforms and systems for collaboration and
communication (e.g, Slack, Dropbox, Google Drive, and Mural)

*  Recordkeeping practices informed in some case by federal and state
funding requirements but more often driven by ongoing research
needs and (rejuse

*  Social media is not frequently used

*  Organization 1s important for those working in lab settings with
other colleagues to facilitate sharing, use, and longitudinal projects

*  Some researchers have recordkeeping functions built into their job
responsibilities, or employ staff members for whom recordkeeping

and management is central aspect of their position
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Unwversity of California, San Francisco:

Primary deliverables for interviewees include conference
presentations, book chapters, data, peer-reviewed journal
publications, software, cell lines, images, and bacteria

Physical notebooks are still a preferred method. For wet lab research
only physical lab notebooks are used because researchers wear
gloves and deal with chemical agents. Summaries and data are
then recorded in digital formats. Only one lab requires use of E-lab
notebooks

Researchers use multiple platforms and systems for collaboration
and communication (e.g., Slack, Box, shared institutional servers,
Zoom, email, Microsoft OneDrive, Google Drive, GitHub,
LinkedIn, listservs)

Recordkeeping practices are informed by institutional, field, federal,
and state funding requirements and data management and sharing
policies

Social media is not used for sharing own results, occasionally

used for learning about others’ work and methods (however, since
these are not peer-reviewed scientists need to check peer-reviewed
publications before reusing these methods)

All labs have websites that provide details about research projects,
lab members, publications, awards, videos of experiments
Majority considers their laptop computers their primary archives
Many researchers are experimenting with Al. UCSF developed a
secure generative artificial intelligence (Al) platform — Versa, that
consists of two products — Versa Chat and Versa APL. UCSF best
practice 1s to disclose Al use.

The research team noticed several trends across each institution.
One notable takeaway 1s that contrary to initial assumptions, social
media is not used and has little role in professional communication
and in disseminating research findings. Additionally, paper records
(especially lab or field notebooks) continue to be one of the main

outputs of scientific research and administration. However, many
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of these paper records are converted into a digital format to
facilitate access across distributed working environments (especially
in cases where some individuals work remotely part of the time).

To that end, the research team also found that cloud-based sharing
platforms (such as Box, Google Drive, and Dropbox) are universally
used. Based on the team’s assessment so far, it appears that the
creation of the records has not changed significantly, but the ways

in which they are accessed have.

Conclusion and next steps

The research team intends to complete interviews in 2025. After this,
the team will perform a qualitative data analysis using coding techniques.

A list of codes that will be commonly used to tag passages in across the
interviews has been created. Codes include activity-based tags (creation

of records, accessing records, keeping current, etc.), process-oriented tags
(file-naming, retention mandate, etc.), and tags identifying types of records
(See Figure 2). For code analysis, Taguette* was selected as the qualitative
data analysis tool given its flexibility and ability to be used across different
institutions as well as being free and open access. It can also be installed
locally on a device or its cloud-based platform can be used, which enables
institutions with different security requirements to access and use it.

Once coding is completed, the research team will analyze the tags to
draw conclusions about what themes emerge from the interviews. The team
will close its study by comparing these themes with the Guide to inform rec-
ommendations for additions or updates to the manual’s recommendations
to reflect scientific practice in the twenty-first century. The research team
aims to complete the project by end of 2025. Our intention is to publish
our results in a peer reviewed journal. Given that this project was based at
institutions in the United States, and the issues that impact scientific archives
are global, the research team hopes to expand the project and undertake a
second phase that examines these issues internationally in collaboration with

archival partners around the world.
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Figure 1. List of interview questions

How would you describe research records and administrative
records in scientific enterprise?

What materials do you create and reference that help you do your
work?

What are the scientific outputs/deliverables of your work?

What recordkeeping guidelines are you required to follow?

What recordkeeping guidelines do you follow?

In your unit [department/institute/lab/etc.] who has a
recordkeeping responsibility?

What records (scientific and administrative) do you keep and why?
Where and how you preserve these records?

Where do you keep your physical records? [if meeting in person]
Where do you keep your digital records?

Do you work collaboratively, and if so, how do you collaborate
(email, chat, collaborative virtual working spaces, etc.)

Do you share your own records or use the records created by
colleagues? Have you ever annotated or added to the records
created by other colleagues (or had them annotate/add to records
you created)?

Who is responsible for record keeping on a multi-institutional
collaborative project? Does each institution keep records for
research they produce? How and where are the records kept and
shared after the conclusion of a collaborative project?

How do you share your research findings?



Challenges and Opportunities in the 21" Century 103

Figure 2. Tags
Access barriers
Access restrictions
Administrative records
Analog records
Audiovisual records
Classified/unclassified records
Collaboration
Collaborative platforms
Destruction of records
Digital records
Email
Equipment use
Federal/state mandates
Field/lab notebooks
File-naming
Grant records
Legacy media
Objects

Organizational schema

Patents

Presentations

Protocols

Publications

Recordkeeping in the “field”
Recordkeeping in the “lab”
Reformatting data

Reports

Research data

Research records

Research protocols
Retention

Social media

Software

Specimens

Sponsor/funder relationship
Storage

Use of records

Websites
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Abstract

Evaluation in the context of information services has been carried out
essentially in three distinct areas: the evaluation of services, the evaluation
of information retrieval and the evaluation (appraisal) of information flow.
This last aspect, especially applied to archives, aims to decide the destination
of information after a few years of current use, seeking to make eliminations
that considerably free up the information storage space. In this paper,
evaluation is approached not as a practical or merely technical procedure,
but as a methodological operation applicable to information in any produc-
tion and use context, within the framework of information science, an area
in which we integrate archivistics as an applied discipline. Appraisal does
not, therefore, have an end in itself, disconnected from a broader method
that associates the comprehensive or scientific aspect with the applicational
or technical one, as it is appropriate in an applied social science such as

Information Science.
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Starting from the appraisal model, developed at the University of Porto,
Portugal, criteria and parameters are set out to, in an objective way, moving
towards practical application, taking into account the life cycle of informa-
tion, the renewal and obsolescence of knowledge and the importance of

memory for the long-term preservation.

Introduction

The problematics of information evaluation has been analyzed by the
authors at various times and has already given rise to some works, which
form the basis for the synthesis developed in this text (Ribeiro and Silva
2004; Silva and Ribeiro 2014).

Looking at evaluation procedures in the field of information science
(IS), it can be observed that there has been a dispersion of criteria and
parameters associated with practical procedures, which are ‘closed’ in
diverse approaches to information and information services. This disper-
sion, which includes several facets that can be evaluated, can nevertheless
be systematized and grouped into three major areas of specific application,
namely:

1. The evaluation of information services’ performance, an
approach that has been accumulated for decades and is closely related to
the quality of Libraries, Documentation Centres and Information Services
functioning. This aspect of evaluation is based on theoretical and practical
references that are not specific to IS, but rather interdisciplinary in nature.
In fact, the theoretical foundations or guiding principles for the practice
of evaluating information services should be sought in administration and
management sciences. Evaluating the performance of information services
1s, in essence, no different from evaluating other services, despite their own
specificities which need to be recognized, but which also exist in other types
of services, be they in the financial, commercial, industrial or cultural areas.

2. The evaluation of the effectiveness and efficiency of informa-
tion retrieval, provided by inventories, catalogues, databases, in short, all
the information access tools. In this dimension, the literature and practical

work produced emphasize the criteria and models designed to analyze and
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evaluate the organization and representation of information, that is, the
quality of its technical processing measured according to the specific users’
needs. The dimension of the specificity and effectiveness of representation/
search tools 1s a facet of the evaluation perspective referred to in 1, since the
performance of information services involves, among many other things,
evaluating the tools that make it possible to retrieve information. But in
practice, this aspect of information systems performance has been studied
as a single variable, quite autonomous and subject to very specific evaluation
criteria and parameters.

3. Evaluation of the information flow of any kind of entity/
organization, produced/received and accumulated organically, that is, in
the course and as result of an activity, with a view to preserving continuous
information records and eliminating what does not objectively need to
remain in present and future memory, thereby thickening and blocking it.
This third area is the one we are most interested in addressing here because
we believe it is, from a theoretical-methodological point of view, a priority
within the scope of research activity in IS. Evaluation work and studies
in this area have mainly been carried out in the field of archives, but we
believe that the evaluation of information flow should be extended to all
contexts that generate, produce and accumulate information, and it is in this

sense that we present a new theoretical-practical evaluation model.

Theoretical-Methodological Framework

It is not the purpose of this text to provide a detailed explanation of the
theoretical-epistemological foundations supporting the scientific-informa-
tional paradigm within which IS is situated, according to how it is conceived
and practiced at the University of Porto (Silva and Ribeiro 2002). However,
in broad terms, it is important to highlight the essential pillars that support
this perspective: the assumption of Information, and not the document, as
the object of work and study; the adoption of the quadripolar research method,
developed within the framework of the social sciences; and the preference
for system theory as an interpretative tool and reference for any scientific (pure

or applied) research.
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Starting from the following definition, we must value certain aspects
of the information itself that have been disregarded or even ignored in a

documentary approach:

Information is a structured set of codified mental and emotional repre-
sentations (signs and symbols), modelled with/by social interaction,
and capable of being recorded on any material medium (paper, film,
magnetic tape, compact disc, etc.) and, therefore, communicated in an

asynchronous and multidirectional way (Silva and Ribeiro 2002, 37).

Considering information as a human phenomenon whose genesis
occurs in the brain, closely linked to the individual action in a socially con-
textualized manner, the study of this phenomenon must lead us to cognitive
and sociological approaches, in clear interdisciplinary alignment with IS,

a perspective that has been largely absent from the so-called documentary
sciences.

Research on the conditions that generate information require valuing
the organic context associated with it, which calls for a deep redefinition of
theoretical perspectives and technical procedures. On the other hand, the
knowledge of the conditions under which information is sought and used,
while also requiring interdisciplinary studies (behavioral, psychological, and
sociological), invokes the need for profound revisions in library and archival
methods related to the treatment of information, which we believe can only
be re-examined within IS theoretical framework.

However, the definition of information alone is insufficient for
characterizing it as an object of study, and it must be complemented by a

statement of its inherent properties/attributes, namely:

*  structured by an action (human and social) — the individual or societal
act structurally establishes and models information;

s ntegraled dynamically — the informational act is involved with, and
results from, conditions and circumstances both internal and

external to that action;
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*  has potentiality — a statement (to a greater or lesser extent) of the act
which founded and modelled the information is possible;

*  quantifiable — linguistic, numeric or graphic codification is capable of
quantification;

*  reproducible — information can be reproduced without limit, enabling,
therefore, its subsequent recording/memorization;

e transmussible — informational (re)production is potentially

transmissible or communicable.

If the proposed definition of information and its properties have
consequences at various levels, the adoption of the ‘quadripolar method’,
designed by P. De Bruyne, J. Herman and M. De Schoutheete as a qualita-
tive research dynamics is no less significant and has implications of various
kinds (De Bruyne, Herman and De Schoutheete 1974). The following
diagram (Figure 1) shows the interaction of the four poles of the method-
ological device. The application of the quadripolar method illustrated in
Figure 1 shows the interaction and simultaneity of the poles, which is typical
of exploratory work on human and social phenomena and problems.

The research dynamics results from an interaction between four
poles — epistemological, theoretical, technical, and morphological — allowing for a
continuous projection of interpretative paradigms, theories, and models in

the operationalization of the research and in the presentation of its results.

The epistemological pole — the scientific community of information
professionals, their schools, institutes, working places, with their own
political, ideological and cultural references — operates the permanent
construction of the scientific object and the definition of the boundaries of
the research problems. The discursive parameters are constantly reformu-
lated, as are the paradigms and scientific criteria (objectivity, reliability and
evaluation) which guide the whole research process. Empirical procedures
and archival knowledge gradually substantiate this pole, which is by no
means static but, on the contrary, must be subject to periodic reflection on

the occurrence, or otherwise, of epistemological continuity or gaps.
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Epistemological pole

Assumption of an emergent
paradigm in IS:
The post-custodial, informational
and scientific paradigm

Theoretical pole

Choice and delimitation of the
problem:
formulation of hypothesis, theories
and models, their confirmation or
refutation

Technical pole

Use of technical operations adjusted
to the kind of problem in study:
organic-functional analysis,
evaluation, use of questionnaires,
interviews, ...

Morphological pole

Final presentation of research
results which derive from the
process of interaction among the
other poles and improves further
research

Figure 1. Schematic representation of the Quadripolar Method and the interac-

tion of the four poles

The theoretical pole operates the rationality of the subject (who
knows and approaches) over the object, as well as the postulation of laws,
the formulation of hypotheses, theories and operational concepts and the
consequent validation or refutation of the “theoretical context” elaborated.
This pole supports the technical and instrumental component and gives
meaning to the presentation of results, which substantiate the morphologi-
cal pole. Although there are different theories and models that support ways
of thinking about the informational phenomenon/process, we express our
preference for System Theory, originated from the studies of Ludwig von
Bertalanfly in the 1920s, as it integrates a holistic vision and fits well within
the complex and diffuse world of information, as evidenced by several
practical applications of their theoretical approach. General System Theory
(Bertalanfty 1976) has been widely applied and developed to the point
where it is now more appropriate to speak of “systems thinking,” which is

primarily a way of conceiving reality, whatever it may be (Mella 1997).
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On the technical pole, the contact with objectified reality is operated
through instrumental application, thus verifying the validation capacity of
the methodological mechanism. This pole includes three major operations
(Lessard-Hébert, Goyette and Boutin 1994):

1. Direct and indirect observation (of cases or variables) — comprehensive
collection of historical-institutional, legal, and regulatory elements, and the
description of the nature and internal functioning of any information sys-
tem (case/cases) or any supra/inter-case subject (variable/variables) through
various techniques such as surveys, interviews, participant observation, and
the subsequent elaboration of record forms.

2. Experimentation — in a controlled, closed, and artificial field (as
opposed to the real, open, and uncontrolled field of case studies), which is
enhanced in a laboratory or computer simulation setting, a clear problem
formulation, the description of analysis techniques, and the presentation of
the instruments, equipment, and scientific means used are essential. If based
on sampling, it relies on statistical analysis according to logic hypothesis
testing.

3. Retrospective and prospective analysis/evaluation — a) general statement:
submit the results of observation and/or experimentation to a rigorous
examination allowing for generalizations and the establishment of scientific
analogies; this operational investment leads to the confirmation or refutation
of the concepts in use, the hypotheses and theories prepared for each
research project, and, ultimately, the general principles set out in the theo-
retical pole; b) complementary statement: involves subsidiary but essential
operations, which even integrate observation, such as description, content
analysis, indexing, and authority control; all these operations contribute to
the (re)organization of information understood in a strict sense, highlighting
the intrinsic properties and intervening in the information process (memory,
transfer, and use).

On the morphological pole, the results of the research carried out
are formalized through the representation of the object of study and the

description of the whole research process which enabled the scientific
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construction around it. It deals with the organization and presentation of
data, objectively checked on the theoretical and the epistemological poles,

what shows the interactive character of the quadripolar method of research.

Since the epistemological (paradigmatic reference) and theoretical poles
decisively shape the applicational component of IS, which is fully embodied
in the technical and morphological poles, it is evident that the ongoing
paradigm shift, and the theories adopted (System Theory in this case)
require a revision of the technicist framework that has been the essential
foundation of the applied disciplines (as archivistics) now integrated into IS.
The quadripolar method implies a holistic vision and a dynamic research
process in continuous evaluation and refinement, a perspective that gives
meaning to the construction of scientific knowledge.

The quadripolar research method is, at our view, the most suitable
device for the knowledge of informational phenomena, as it does not limit
itself to a merely instrumental view. The foundations of this proposal are
explicitly anti-positivist and adjust themselves to the demands of research
that is both possible and advisable in the field of human and social sciences.
It is also important to emphasize that this proposal recalls the essential idea
of ‘method’ as a complete set of steps necessary for identifying the problem,
formulating hypotheses, adopting theories and/or models, verifying these
through operations or technical procedures like observation, surveys, and
data quantitative analysis (statistical), semi-structured interviews, content
analysis, etc., and the final formalization of results. Thus, method refers to a
reflective and critical discourse about the research path, not the instrumen-
tal and reductive sense used to explain the concrete procedures employed.

Another important advantage of the Quadripolar Method is that it was
conceived as a non-linear (a sequence of steps) approach. Unlike Quivy and
Campenhoudst (1998) seven stages, the application of quadripolarity can
only be in a spiral and there is also an interactivity and simultaneity between
the poles, which is a characteristic of exploratory work on human and social

phenomena and problems.
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Evaluation as a methodological operation: a new
theoretical-practical model

The works and studies on the evaluation (or appraisal) of informational
flow have been, as mentioned above, primarily developed within the field
of archivistics. However, it is our understanding that evaluation can (and
should) be extended to all contexts that generate, produce, and accumulate
information. That is, evaluation can be carried out within any active or
deactivated system, following the same methodological procedures.

A detailed analysis of the issue of appraisal in archives, or how this
pragmatic task — driven by the urgent need to eliminate documents to free
up space — has been carried out, is beyond the scope of this text. However,
it is important to briefly outline the assumptions on which this task has been
based so that the proposal we present for a new theoretical-practical model
can be better understood.

Archivists’ concerns with appraisal were more strongly felt during
the period between the two World Wars. These concerns arose due to the
significant increase in documentary production during and after the Great
War, which led both administrations and archivists to face the problem
more decisively than before. Some national trends emerged, with different
approaches to this issue. For example, in England, the traditional approach
was to destroy documents that had no legal, historical, statistical, economic, or
official value. It was understood that archivists should not be involved in the
destruction of documents, as it was not part of their responsibilities. The task of
elimination was to be left to the administrations themselves (Kolsrud 1992).

On the other hand, the German tradition prioritized preservation over
elimination. Consequently, it was believed that administrations should not
be the unique judges when it came to document selection, as archivists
should have a decisive influence on appraisal. This is a position opposed to
the English one, which left decisions to the documents’ producers (Kolsrud
1992).

These essentially empirical positions were confronted, starting in the
1950s, with a more systematized perspective that sought to introduce

theoretical justification into the guiding principles of appraisal. This posi-
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tion was defended by the American Theodore R. Schellenberg in a study
that became the primary reference for American archivists (Schellenberg
1956). The author established a primary value (for the producing entity) and
a secondary value (for research purposes). Additionally, he introduced the
distinction between “evidential value” and “informational value,” as two
aspects of secondary value, which to some extent incorporated the criteria
used in Germany to guide appraisal. In fact, this American perspective
represents a synthesis of the English and German positions and seeks to
achieve a very specific objective: to preserve as much information as possible
while keeping a minimal number of documents.

Schellenberg’s perspective, although subjective since it does not allow
for a scientific and rigorous determination of the criteria guiding the
attribution of secondary value, has been undeniably important. Since the
mid-20th century, it has shaped appraisal in archives. Despite being chal-
lenged by various authors, it is still the expression of the dominant paradigm
in archivistics and continues to guide appraisal practices worldwide, even
being enshrined in manuals and dictionaries considered “classic” in the
archival field.

The criticisms of Schellenberg’s positions have been taken up in recent
years by different “schools” of archival science, with particular emphasis
on Canadian schools, some in the United States, and various European
“trends.” The journal Archival Science has given expression to the most recent
perspectives in archival theorization and, consequently, has also addressed
the issue of appraisal, making it an important reference for understanding
the changing perspectives on Schellenberg’s ideas (Archival Science 2001-
2003). However, despite these attempts at theorization, it seems that, at its
core, there is no break with the traditional paradigm, and from a theoreti-
cal-epistemological point of view, there are no foundations developed that
distance archival science from the technical-custodial phase in which it has
been since the end of the 19th century (Ribeiro 2001).

Thus, we begin with the studies developed in the field of archivistics
to analyze, expand, and reformulate an aspect of appraisal that, from a

theoretical-methodological point of view, can be considered the first and the
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most essential within the research activity of IS. Studying and monitoring,
with theoretical-practical solutions, the creation, circulation, storage,
retrieval, and dissemination of information, understood as a human and
social phenomenon (and process) for which we already have an operational
definition, is the core mission of IS. It is not surprising, therefore, the
importance we attach to the evaluation of informational flow, as one of the
key operations of the quadripolar method’s technical pole.

We will present the specific modus operandi, but first, it is important to
highlight some basic assumptions without which the application perspective
we propose cannot be understood.

Firstly, we do not restrict the flow of information to the administrative
and bureaucratic processes emphasized by archival science when it
underscores the need for appraisal of accumulated documentary masses and
defends the so-called “three ages theory” (current, intermediate, and final or
historical) as a method and criterion for selection and sorting. Any type of
information, as long as it is created and flows in one or more organizational
or combinatory contexts, should be evaluated using the same framework
(with additional indicators and categories). Whether dealing with documen-
tation produced, received, and accumulated by a department, division, or
office of any governmental entity (central or local), we can and should apply
the same evaluation framework as that used for documentation created and
circulated electronically or in print on a limited range of specialized topics
relevant to a manufacturing unit, laboratory, or commercial entity. And by
applying the proposed procedures, we will reach a decision on what should
remain in the corresponding memory.

Secondly, the classic and restrictive idea that we can only eliminate
internal and official documentation produced by administrations (such as
correspondence, accounts, reports, etc.) and not the documentation that
is edited, collected, and accessed in libraries and documentation centres
makes no sense in the context of the paradigm imposed by or shaped by
the Information Society in which we live and are increasingly immersed.
This paradigm requires a radical rethinking of the heritage conception

(static and supposedly autonomous from the daily activities of social and
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historical actors) that archival science continues to claim as its legacy and
standard-bearer through the “three ages theory.” Documentation produced
and accumulated must be appraised — and this point is consensual — but not
as an end in itself determined by almost exclusively historicist interests. A
complete shift in this perspective is necessary, and this implies embracing
evaluation as a key element of a broader and more consistent theoreti-
cal-methodological framework. It also implies recognizing that the evaluable
object is not something merely tangible and physically scattered across miles
of shelves, cabinets, and storage rooms but the natural and endless product
of the human mind (phenomenon and process) referred to by the term/
concept “information”.

Thirdly, the dynamic criteria that give meaning to informational flow
are centred on the memory of any entity that produces, receives and
accumulates information. For this reason, the concept of institutional
or organizational memory (as vital as personal or individual memory)
takes on enormous and fundamentally prospective importance. Memory
1s intimately linked to information, focusing on the present and future:
preserving and accumulating information makes sense only to generate,
stimulate, and qualify action today and tomorrow. All memory is selective,
and organizational and institutional memory must be as well. But selection
happens here through two ways: either by randomness, determined by the
pressures of everyday life, or by a sense of belonging or pertinence dictated
by the essential, structuring, and long-term objectives of the organization
or entity. The first route is quite common and characterized by immediacy,
lack of planning, and improvisational and opportunistic management. The
second one is increasingly recommended by management gurus under
various names, expressions, and models, and it truly represents the only
guarantee of achieving innovation sustained by experience and accumulated
information, filtered through the guiding lines of the long-term mission.

Fourthly, we do not find it consistent or feasible to evaluate informa-
tional flow without “configuring” or “focusing” it through a theory and
models designed and developed to achieve good and better results. Our

preference for system theory is subject to the ongoing demonstration process
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in different study, organizational implementation, and research situations.
The balance so far, though still in its early stages, is encouraging. Therefore,
we find it very stimulating to draw conclusions — necessarily provisional and
reversible — on the evaluation of flows within various systemic frameworks
— flows in different organizations and entities (individuals, associations of all
types, small businesses, etc.) and in non-organizational conditions (so-called
combinatory systems subject to the tension and interaction of micro and
macro-behavior).

Outlined these basic assumptions, we then proceed to present the
evaluation model we developed, which we have already had the opportunity
to use and test in various situations along the last two decades, with the
publication of the results in some cases (Carvalho 2002; Ribeiro and
Fernandes 2003; Fernandes 2004). The fundamental principles of the
emerging paradigm of IS, previously summarized, necessarily have several
implications for the development of studies and the technical application
work, and naturally influence the procedures inherent to appraisal. As we
have seen, evaluation/appraisal is one of the methodological operations
situated within the technical pole of the quadripolar method.

In fact, applying the quadripolar research method, emphasizing its main
operations as previously outlined, focuses on retrospective and prospective
analysis/evaluation. Here, organic-functional analysis is crucial, as it is an indis-
pensable requirement for achieving a precise understanding of the system’s
structure and the functions/competencies of its various components. This
is the way to make it possible to accurately characterize the production
context of the informational reality under study. Often, this analysis must
be carried out diachronically to correctly understand the changes in the
structure and functions that have shaped the information over time.

Furthermore, analyzing the functional component of the system leads
to the implementation of certain operations as regular “prophylactic”
measures aimed at optimizing the functioning of the information system
itself. Evaluation, a fundamental operation that allows the detection of
redundancies and informational “waste,” falls into this category and is the

focus of our discussion here.
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Based on these assumptions, the proposal of a new model to frame the
procedures inherent to the evaluation of information flow rests on several
criteria and parameters (see Appendix), which we outline as follows:

Pertinence: Literally meaning belonging to the action of someone or
some entity, pertinence can be measured, in informational terms, through
the triad of essential objectives — reason to exist + organizational structure
and competencies/functions + memory — graded at three levels (A, B, and
C) corresponding to a direct, indirect, or peripheral relationship between
informational acts and the aforementioned triad.

Density: Literally the quality of being dense, thick, or compact, density
implies, in informational terms, determining whether an act or document is
primary/original, with or without duplication/exact copies, or secondary (a
summary or synthesis, a part or accumulation of primary/original informa-
tion), also with or without duplication/copies.

Frequency: Defined as the repeated occurrence of acts, frequency is
understood here as the quantification of the periodicity of information
use/access, whether during the production/reception phase (the genesis or
decision-making phase, also called the current or administrative phase) or
in the immediately subsequent phase (the stable, post-genesis, and post-de-
cision phase, which is perennial and definitive, as well as progressively more
open to external access to the information system). The results obtained
in both phases can provide a comprehensive understanding of whether
an “intermediate use” exists (a highly debatable notion) and whether it is
true or not that the administration completely loses the need for access to
information with more than forty years old.

The first parameter — pertinence — requires an exhaustive and in-depth
collection of data essential for a structural (organic-functional) character-
ization of the organization (or entity), which is often illustrated through
organizational charts and flowcharts. It also demands a thorough analysis/
evaluation, which the IS researcher or IS specialist must undertake. This
role positions them as the most suitable interlocutor in a broad interdis-
ciplinary framework, where, for instance, administrators, managers, and

other stakeholders in the informational and organizational process play a
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crucial role. Constructive and dynamic dialogue with these and other agents

should be a regular and standardized practice, conducted both informally

and formally: easy and spontaneous availability for interviews, responding to

surveys, and participating in joint research; and, more formally, integrating

working groups.

Within this parameter, three levels are considered:

Level A includes all information directly related to the essential

and usually immutable objectives of the entity responsible for the
information system. These objectives are typically embedded in

its foundational “constitution” and fulfilled through an organic-
functional structure that evolves over time but remains consistently
focused on achieving these original goals in daily operations.

Level B encompasses information related to what are commonly
referred to as “support functions,” such as information produced/
received in the management processes of the organization to meet
the objectives that justify and legitimize its existence. This includes
accounting and financial aspects, human and technical resources
management (equipment, support materials, etc.), and a variety of
external contacts essential to regular and goal-oriented activities.
This level is present in any organized or operational information
system.

Level C includes certain informational acts that are objectively
marginal or peripheral to the objectives or to the “support
operations” of management. It also includes the redundant quantity
of documents and series resulting from outdated, routine, and
irrational administrative and executive practices still common in
bureaucratic, hierarchical, and stagnant organizational models.
Inclusion in this third level often indicates the concrete possibility of
elimination, although this may be hindered by exceptional results

from the frequency parameter.

The second parameter — density — also plays a decisive role in the

selection of institutional or organizational memory. A primary/original
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informational act renders its exact duplicate unnecessary, while a secondary
act (summary or synthesis, part, or accumulation of primary/original acts)
can often be replaced by the primary, except in the case of summaries/
files/databases or cumulative types, such as annual reports, which aggregate
dispersed information from monthly, quarterly, or semi-annual reports.

Another category of information is progressive, which includes certain
types of information related to specific functions (scientific and commercial)
subject to periodic changes or updates. For example, a commercial prospec-
tus is valid for a campaign lasting months or one to two years, after which
it becomes outdated, which makes its elimination inevitable. However, its
relation to the pertinence parameter should also be considered to estimate
the period of temporary conservation. Therefore, it is both convenient and
mandatory in this and all cases to “cross-reference” or relate parameters
and levels.

Finally, the parameter frequency (rate) of use is considered. This is based
on a standard average of 52 requests per year, equivalent to one per week.
Below this average, usage is classified as weak or minimal (if fewer than
20 requests), while above it, usage is categorized as medium or high. The
interpretation of the rate varies depending on factors such as user identifi-
cation, justification for the request, and the occurrence of requests within
a concentrated or short period (six months, three consecutive months, one
month, two weeks, or one week). The results and their implications do not
directly influence the choice of eliminable information, as low usage may
correspond to a set of primary documents (series or otherwise) of Level A,
which require permanent preservation. However, these results are indispens-
able for understanding the informational process in its intrinsic properties
and how organizations “manage” their own memory.

The indicators or parameters outlined must be emphasized and
cross-referenced to achieve a global and scientific “reading,” analogous to
the statistical insights already obtained through infometric or bibliometric
laws. By assigning a weighting factor (1 or 0, where | indicates information
to be preserved and 0 indicates information that can be discarded) to the
three parameters that guide evaluation, it is possible to establish a matrix

that typifies the intersections between these parameters. This enables objec-
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tive decision-making regarding the retention or elimination of informational
memory (see Appendix).

The operationalization of this model has already been tested in various
contexts. For this purpose, data collection forms and analysis grids were
developed. The results of this practical application have been published in
some articles, aiding in the clearer understanding of specific operational
procedures. Since it is beyond the scope of this text to develop the practical

component of appraisal, readers are referred to available works on the
subject (Carvalho 2002; Ribeiro and Fernandes 2003; Fernandes 2004).

Conclusion

To conclude, it is essential to emphasize that evaluation is not exclusive
to IS or other social sciences. Nor is evaluation merely a specific task or
performance carried out as if following a predefined recipe. Evaluate is,
first and foremost, a verb that acquires different meanings depending on
its context of application. In a scientific-technical framework, evaluation
cannot stand alone as an act or, more accurately, as an operation. This core
idea underpins the entire development presented in this discussion: to frame
evaluation as one of the pivotal operations within the technical pole of the
quadripolar method, tailored to qualitative research in the social sciences
(and, consequently, in IS), and to integrate application areas previously
treated as independent and fragmented.

Evaluating the performance of services (many institutionalized, others
increasingly provided through I'T and telematics), the quality (effectiveness,
efficiency, and speed) of information retrieval tools (satisfaction or failure
in controlled searches, especially in search engines on the Internet), and
the circulation, selective retention, and recovery of informational flow
— ubiquitous across all sectors, groups, and institutions of human society
worldwide — are not distinct activities. They are integral components of
a single technical operation, preceded by observation and, potentially,
experimentation, culminating logically in analysis.

Among other advantages, the quadripolar method enables technical
operations and procedures to be situated within interactive, interconnected

polar cores, fostering a productive and effective spiral of scientific advance-
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ment.

Through the epistemological pole, any individual who studies, investigates,
and tests theoretical-practical solutions in the field of IS is compelled to
reflect on and understand their limitations. This pole reveals the subtle yet
fundamental paradigm shift — essentially, a change in perspective or in the
psychological, formative, economic, and socio-political framework.

The theoretical pole also precedes and guides the technical procedures of
the method. Given that elements obtained through observation, results from
various experiments, and evaluation/analysis findings contribute directly to
(re)formulating hypotheses and consolidating theories, it is clear that without
hypotheses and theories, the scientific study and resolution of any properly
identified problem become obstructed or significantly distorted.

Without the technical pole, it is impossible to finalize results and ensure
their dissemination, discussion, revision, and impact on future research or
new research projects. These are facilitated through the morphological pole, but
it must be clear that evaluation/appraisal as an operation does not occur in
IS in an isolated manner or without the intent of achieving a comprehensive
explanation or a well-founded practical resolution at the theoretical level.

At a more operational level, the researcher must adopt the role of a
constant and continuous creator of tools, fully justified in one project but
potentially irrelevant in another. This diversity of technical tools — under-
standable and desirable — can take on multiple “formats and tones,” yet it
fits within the operations of the technical pole, focusing on the phenomenon
and process of information in its entirety.

It is, therefore, necessary to distinguish, in the context of evaluation, the
teasibility of a uniform matrix designed and applied in the field of informa-
tional flow (see Appendix). There exists, consequently, a unity of the object
of study and, simultaneously, without any paradox, a diversity of resources

within the methodological framework used to study it.
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Evaluation parameters and levels applied to the information flow

Identification of the produced/received/accumulated information and its contextualization:
SERIES and/or
OBJE ORGANIC- COMPETENCES ACTIVITIES INFO TIONAL
CTIVES | FUNCTIONAL RMA'
STRUCTURE ATRIBUTIONS (procedures / tasks) TYPES

(..

()

()

(..

()

Evaluation parameters:

PERTINENCE (to belong, in informational terms, to somebody’s or some entity’s action)

Level A (information directly related to the objectives / organic-functional structure / memory)
Level B (information indirectly related to the objectives / organic-functional structure / memory)

Level C (peripheral and/or not up-to-date information considering the objectives / organic-functional structure / memory)

Weighting: 1 (level A or B information) or 0 (level C information)

DENSITY

Primary information

Secondary Information (produced from primary one)

- Partial

- Summarized
- Cumulative

Progressive information (in S&T)
Duplicated information

Weighting: 1 (more dense/complete information) or 0 (less dense/complete information)

FREQUENCY (of use)

Maximum/medium use - once or more than once a week

Minimum use - less than once a week

Weighting: 1 (maximum/medium use) or 0 (minimum use)
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Analysis of series and/or informational types

PERTINENCE:
Level A ___ Level B__ Level C ___
Weighting ___ (1 or 0)

DENSITY:

Establishment of informational relations to determine density:

INFORMATIONAL RELATIONS

Information to be analyzed Related information (1)
Primary information __ Primary information
Duplicated __ Primary and duplicated information ________

| »| Secondary information __

Partial

Summarized

Cumulative

Progressive information (S and T)

Secondary information __ Primary information
Partial Secondary informaton ____
Summarnized __ Secondary and duplicated information___
Cumulative __ Progressive information (SandT)___

Duplicated __

Progressive information (S and T) Primary information

Duplicated __ |—»| Secondary mformation

Progressive and duplicated imnformation

(1) Mention, in each case, the reference of series or mformational type related to the information to be
analyzed, referred to in the first column

Weighting ___ (1 or 0)

FREQUENCY:
Maximum/medium use - once or more than once a week - 1
Minimum use - less than once a week - 0
Weighting ___ (1 or 0)

- Decision about the final destination of the information:



Note:

Challenges and Opportunities in the 21" Century 127

PERTINENCE DENSITY FREQUENCY FINAL DESTINATION
Level A 1 lor0 Permanent conservation
Level A 0 1 Temporary conservation
Level A 0 0 Eliminaton

Level B 1 lor0 Permanent conservation
Level B 0 1 Temporary conservation
Level B 0 0 Elimination

Level A lor0 1 Temporary conservation
Level C lor0 0 Elimination

deadlines must be established for temporary conservation of information (schedule of selection)

according to frequency of use




The Robotics Project: Collecting Complex Science at
Carnegie Mellon

Julia Corrin and Kathleen Donahoe, Carnegie Mellon University,
United States

Abstract

In 2019, Carnegie Mellon University (CMU) launched The Robotics
Project, an interdisciplinary collaboration between the University

Libraries and the School of Computer Science to develop best practices

for archiving robotics materials. Since the project’s inception, archivists

at Carnegie Mellon have worked to establish guidelines for collecting and
processing complex scientific collections that diverge from traditional
archival materials. The multimodal nature of these records necessitates
subject and technical expertise beyond that of a typical archivist, requiring
additional research and early engagement with potential donors. To address
these challenges, the Carnegiec Mellon University Archives has published

a white paper and established the Digital Robotics Archive to serve as a
prototype digital repository for selected materials. As robotics technology
advances, the project aims to preserve historical and contemporary research
contributions for future generations.

History of Robotics at Carnegie Mellon University

Carnegie Mellon University was founded in 1900 by industrialist
Andrew Carnegie as Carnegie Technical Schools, offering advanced
professional training in industrial fields for local Pittsburgh residents. In
1912, it became the Carnegie Institute of Technology, later merging with
the Mellon Institute in 1967 to form Carnegie Mellon University.

CMU emerged as an early leader in computer science and artificial
intelligence, with foundational contributions from Alan Perlis, Herbert
Simon, and Allen Newell. In 1956, Simon and Newell introduced the first
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working Al program, the Logic Theorist, at the Dartmouth Conference on
Artificial Intelligence, a seminal event that marked the beginning of Al as a
scientific field." This breakthrough laid the groundwork for subsequent Al
developments, influencing research directions at CMU and beyond. The
establishment of the Computer Science Department in 1965 signified an
institutional commitment to this work, eventually leading to its recognition
as a standalone school in 1988. By 2018, CMU further solidified its invest-
ment in the field by introducing the first undergraduate degree program in
artificial intelligence.

In 1979, faculty from multiple disciplines, including Computer Science,
Electrical Engineering, Mechanical Engineering, Mathematics, Civil
Engineering, Psychology, and the Graduate School of Industrial Admin-
istration (now the Tepper School of Business), collaborated to establish
the Robotics Institute—the first academic robotics program in the United
States. Research areas have encompassed locomotion, autonomy, manufac-
turing, computer vision, and manipulators, each contributing to significant
advancements in robotics applications. The Robotics Institute lists four key
research themes that, when integrated, typify modern robotics: sensing and
perception; thinking about actions; interacting with the world; and robot

embodiment.?
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Figure 1°

A diagram by Allen Newell showing

the breakdown of faculty and graduate
students in Computer Science and
Robotics at Carnegie Mellon, and their

rescarch backgrounds.
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The Field Robotics Center (FRC), founded in 1983, pioneered research
in autonomous robots for hazardous environments, such as disaster sites
and deep-sea exploration. Notable projects included developing self-driving
Navlab vehicles and Ambler, a walking robot designed for planetary explo-
ration. Robotics research at CMU has relied on a combination of federal
and corporate funding, often complicating intellectual property rights. In
1996, CMU established the National Robotics Engineering Center (NREC)
to commercialize robotics research, partnering with companies such as
Caterpillar and Uber and managing classified projects for NASA and the

Department of Defense.

Call to Action

Because of its institutional significance, the Robotics Institute should
have been a key curatorial area for the University Archives. However,
during a survey of the Carnegie Mellon University Archives holdings in
2018, archivists at CMU discovered that there were only 1.5 linear feet of
“official” robotics records, the majority of which were professional publica-
tions from a former director of the institute.* If this department’s records
existed, they were spread amongst other collections, and no notations of
these related materials existed.

With the first generation of academic roboticists starting to retire, it
was clear that the Archives needed to act quickly to fill these gaps. However,
it became apparent very soon after that traditional approaches to archival
collecting would not work in this case. During our initial conversations with
a small group of senior roboticists, we used a conventional archival frame-
work, focusing on the future research value of their papers to convince them
to donate or transfer material. These early conversations were, for the most
part, unsuccessful. We identified issues with our early approach that helped

reshape our future conversations.

Archival Stereotypes
Some roboticists did not know what an archive is, and those who did

subscribed to the “dusty box” stereotype. They envisioned any donation
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to the archive lingering unused and unseen on shelves. They also failed to
recognize the difference between archival collecting and museum collecting:
Tor these scientists, the physical object was the record of their work.

And the object needed to be seen and touched to be understood.

Parts Cannibalization

We started by approaching the most senior researchers and those who
had been at Carnegie Mellon the longest. While almost all of them were
concerned about the legacy and importance of their early research, much
of that work was already gone. Due to the expense of robotics parts, early
projects were often cannibalized and incorporated into new work, so even if
we were willing to expand our understanding of what an archive collects, a
large part of the physical history no longer exists.

In some cases, because the physical robot was considered the final
research output, researchers had not always maintained the project files in
which we were interested. In several instances, research files had been lost,
actively destroyed, or damaged by poor storage. When records had been
kept, it was challenging to communicate to roboticists why someone might

be interested in them.

"Team Science

We framed our initial list of prospects with the archival principle of
provenance in mind. In our conception, the lead researcher on a project
would hold the central project files. Based on that assumption, if we could
work with individuals who lead major labs, we would be able to capture
records on a broad range of robots, and do so quickly.

But robotics is a team science.” Research projects often rely not only on
a large team in one lab, but also on the collaboration of multiple labs. Each
robot may, therefore, represent the culmination of multiple related research
agendas. For example, understanding Terragator—an autonomous 6-wheeled
robot capable of leaving the laboratory setting—requires documenting not
only the work of the Field Robotics Center, but also each lab or group that

used the robot for their research.
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Documentation Standards

We also quickly learned that the documentation standard for robotics
was video of the robots operating. While in many ways this was good news,
as the management of AV items is already part of standard archival prac-
tice, it also promised challenges. The Robotics Institute already managed a
collection of thousands of videos that allowed for rudimentary search and
access. However, the preservation masters held approximately "4 petabyte
of data, far beyond the Archives’ storage capacity.

AV assets also present barriers to accessibility and can require significant
resources to process fully. These videos are especially complex, as most

contain no audio to aid description.

The Robotics Project

The mistakes in our initial approach to documenting robotics forced
us to step back and revisit our goals. It was clear that a traditional archival
approach alone would not be practical-—it would not provide us with the
buy-in we needed, leave key aspects of the work absent, and ignore the
discipline’s inherently physical nature.

We first sought to understand how others approached robotics as a
collecting field, but we found little outside museums and nothing that looked
at research holistically. We also investigated other disciplines that are par-
ticularly difficult to document, including dance. From this cursory research,
members of the Carnegie Mellon University Libraries, including Katherine
Barbera and Brian Matthews, decided to assemble an interdisciplinary team
that included archivists, digital humanists, historians, and anthropologists
to understand the field of robotics better and identify potential new
approaches.

With funding from The Alfred P. Sloan Foundation, the University
Archives hired a processing archivist to investigate how one archives a robot.
The grant had two core goals: a white paper providing advice on collecting
and processing complex scientific collections, and a sample digital collec-

tions site for some of the materials acquired during the pilot phase.



Challenges and Opportunities in the 21" Century 133

Ethnographic Research

Team members started their research by conducting an ethnographic
survey of the robotics labs at CMU to understand the research enterprise
better. While multiple units on campus, including Engineering, conduct
robotics research, the project team decided to limit the initial scope to
the Robotics Institute. The Robotics Institute has approximately 42 labs
and centers, and the breadth of work being done within and across these
research groups crosses multiple subfields: field robotics, autonomous
machines, computer vision, microdynamics, biorobotics, and much more.
To understand the needs of these groups and the potential outputs that may
be collected in the future, the project team created a sample group of labs
with different disciplinary focuses to give us as varied a picture of potential
archival outputs as possible. In addition to interviews with individual
members of the labs, there were also scheduled observation sessions where
possible. This endeavor aimed to discover products and by-products of
the research process, the contexts of where and how these products were
created, and if there were materials considered at-risk for long-term
preservation. The information collected from these surveys was intended to
inform the development of a CMU-specific collecting policy for these types
of records.

The responses to the survey further emphasized that the project team
was too focused on archival topics and jargon, which often failed to translate
to non-archival professionals. For example, the phrase “archive” elicited
thoughts of museums and visitor centers with robots on active display rather
than a site for research or an information corpus. The word “documenta-
tion” was also confusing, as each discipline used the term differently. These
instances, among others, forced a review and revision of how we phrased
questions during later interviews.

After the interviews and surveys were complete, the transcripts were
used to extract data for the final toolkit. We categorized statements from
participants into different areas of interest for our research, such as
Products, Obsolescence, Culture, Connections, and Ecosystem. Once other

members of our team completed this encoding work individually, the results
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were compared, and the commonalities were used to help shape the final
output.® For example, several participants mentioned professional literature
as an essential part of their research process and one of the project’s end
goals. We categorized these literature mentions and materials, like confer-
ence proceedings, data sets, or physical robots, as Products. This fell in line
with expected results, since preliminary conversations with roboticists at the
beginning of The Robotics Project had indicated that these materials were
often outputs of the research cycle (see Fig. 2). The types of materials that
were listed as Products helped determine what we would emphasize in our

collecting work with donors.

Machines Proposals Oral Histories Announcements
Prototypes Software Audio Newsletters
Parts Code Video Events
Accessories Data Photographs Conferences
Modules Lab Notebooks Scrapbooks Proceedings
Tools Documentation Interviews Presentations
Casings Drawings Graphics Speeches
Reports
Policies

Correspondence and Emails
Course Materials

Websites

Figure 2. The different categories of outputs discovered through initial conversa-

tions with roboticists at CMU. 7
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The labs also reported using different platforms for group work and
research, indicating a lack of standardization across the Robotics Institute.
From an archival perspective, this means that of the approximately 42
labs in operation, there might be at least 42 different repositories, tools, or
storage services where documentation and records of a robotics research
project might exist.

In addition to informing collection development decisions, the findings
from the ethnographic survey and meetings with consultants on digital
preservation, object conservation, and inclusivity in the archives were used
to create a conversation guide for building relationships and collections
through the pre-custodial model of archiving. The experience of the
archivists on this project indicates that for archival collections in complex,
multimodal fields, some interactions with donors may require more intense
research and preparation. The ROBOTS (Research, Outreach, Build,
Offer, Transfer, Steward) conversation guide is meant to provide steps to
help archivists complete this early preparation, and includes descriptions
and sample questions to consider for each of the six steps.? The steps listed
should not be considered a requirement; they are, more specifically, an
example of what worked for The Robotics Project throughout the survey
and what might work for archivists facing similarly complex collections at

other institutions.

Dagital Collections

Pre-grant conversations with roboticists also revealed a strong interest
in making materials accessible online (and not, as per stereotype, in dusty
boxes), and high expectations for the final capabilities of such a product. As
the University Libraries were already migrating existing digital collections
into Islandora 8 in the fall of 2021, it was decided to develop a prototype
robotics portal on the same platform. With Islandora 8, the Robotics
Project could use new linked data features. Linked data was a critical feature
because one of the core goals of the site was to demonstrate the intercon-
nected nature of robotics projects and the field as a whole.

While research grants typically have a principal investigator (PI) who
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leads the project, the project team learned that it is often difficult to point to
one person as a “creator” of robotics research. A PI for a project may have
a handful of staff working with them, a cohort of graduate students studying
with them, and, on some occasions, undergraduate students working in

the lab. On larger projects, multiple labs might work on different aspects

of the project to create different end products. Where initially an archivist
might assume five to ten people were affiliated with a project, in that latter
example, there could be 30-40, and each could potentially have records

or materials related to their work. The digital collections site needed to
demonstrate these relationships between researchers and research products
to represent this web of connections best.

Tor the prototype, items were selected from the initial collections
acquired as part of The Robotics Project. These included the Manuela
Veloso Papers, the Christopher G. Atkeson Collection, the Jodi Forlizzi
Papers, the Robotics Institute Records, and the Robotics Institute Pho-
tograph and Video Collections. Materials were selected based on novel
formats and those that document the same research project differently.

The Veloso, Atkeson, and Forlizzi collections all contributed robotic
artifacts, including multiple versions of “soccer robots” designed to test
robotic cooperation, Pearl - a healthcare aid that was part of research into
robotic assistance for elderly people who may be suffering from chronic
disease, and Snackbot - a mobile delivery robot that used to ferry snacks
between researchers’ offices and helped with the study of human-robot
interaction. The Veloso Papers also provided some sample documentation
in the form of game reports from the RoboCup World Cup event, where
soccer robots were tested against teams worldwide. The Photograph
and Video Collections include materials created by and for the Robotics
Institute: photographs and videos documenting different moments in the
research process for some projects. The Robotics Institute Records include
the research reviews produced over 12 years by scientists from within the
institute, documenting the different fields where work occurred. Approx-
imately 65 objects were selected from these collections to represent what

might be possible with robotics collections. The site includes photographs,
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video footage, oral history interviews, digital surrogates of physical robotic
artifacts, and PDFs of relevant documents.

Many digital collections sites provide access centered around collections.
Because of the complex relationships discussed throughout this paper, the
team determined that landing pages for people, projects, and topics would
be a priority. A landing page for an individual includes a description, a list
of the projects or teams they may have been part of, a list of colleagues
based on those project/team lists, and links to relevant objects and
documents. The project pages include a brief description, a list of team
members, relevant subjects or themes like “autonomous robots” or “artificial
intelligence”, and links to related objects and documents on the site. Each
topic or theme also has a landing page with links to relevant items. For
the prototype, many of these entry points required developer intervention
to create; however, a larger corpus of data might make populating this
information easier in the future.

The networks and connections on the site are not all-encompassing
and reflect the relationships in the digital objects, not the full scope of the
actual research networks and projects. Some people worked on projects
and colleagues of named individuals who are not listed because none of
the ingested objects represent them. The site may have a more in-depth
description in the future, and with additional sources ingested. For the Sloan
grant, however, attempting to recreate the entire social network of the
Robotics Institute and Carnegie Mellon robotics in general was beyond the

project’s scope.

Outcomes

Since the end of the Sloan Foundation grant in 2022 and the publi-
cation of the white paper in 2023, The Robotics Project has continued to
grow. The University Archives has added multiple collections to its holdings,
of varying sizes, related to robotics research at CMU. Outreach efforts also
continued, with the Archives contributing significantly to an anniversary
celebration of the Field Robotics Center (FRC) in 2023. The two-day

event brought alums and current and former staff together to reminisce
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and discuss current topics in field robotics. During the event, archives staff
presented materials from the archive for review. Also, it used the opportunity
to ask attendees to assist with the identification of people and projects in
photographs. This was also an opportunity to get first-person accounts of
FRC from different eras; short, 5-10 minute oral histories allowed partic-
ipants to talk about their favorite projects, what brought them to CMU,

and more. These videos then became part of the archive, with the aim of
sharing them online in the future.

In addition to the FRC event, the Archives is working with Robotics
Institute, School of Computer Science, and College of Engineering
personnel to develop and implement a permanent, long-term display in a
soon-to-be-finished building off-campus, the Robotics Innovation Center
(RIC) in the Hazelwood neighborhood of Pittsburgh. The work involves
several different groups of stakeholders and has allowed the Archives staff to
discover more objects and history to share with the public.

Collecting robotics research - and robots themselves - has helped
us identify additional challenges and areas for future research. Many of
these were predictable (and predicted) but arose much more quickly than
expected. Others reflect our naivety about this field of research when we
commenced with the work. All offer lessons and cautions for others looking

to undertake similar work.

Object Management

Archives are not museums, but at institutions without an object-collect-
ing arm, archives often have to step in to fill the gap. The storage, display,
and conservation of robots is significantly more complicated than the
modest ephemera that archivists are usually tasked with managing. Most
potential accessions for The Robotics Project are complete robots or parts
of robots, which are typically not small enough to fit into an oversized
box, let alone a record center carton-sized one. Carnegie Mellon’s robotics
research is also known for its autonomous vehicle research, meaning that
some potential donations are cars, trucks, buses, and tanks.

Donations need to be carefully considered due to space restrictions and
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the ability to move the robot. Some of these objects weigh hundreds, if not
more than 1,000 pounds, which requires more logistical strategy than the
average archival move. As we move forward, these experiences will help
shape and finalize the collecting policy for the project so that we can better

manage expectations in the future.

Security & Ownership

Robotics research is expensive, but we assume that, as with other
federally funded research, we can collect and eventually provide access to
it. Collecting becomes much more complex when security clearances and
corporate funding are involved. Much of CMU’s robotics research is public
and documentable, but the university also receives heavy funding from the
Department of Defense (DOD) and corporations, including Caterpillar.

Projects with DOD funding, even older projects, require complex
clearances and releases to make any aspect public. Even on visits to
warchouses storing inactive projects, team members were told to refrain
from taking pictures. Projects done with corporate funding involve complex,
proprietary agreements. Rather than risk accidentally releasing confidential
information, we are first focusing on documenting projects with more

straightforward sponsorship requirements.

Advocacy and Outreach

While the team was always aware that outreach would be essential to
launching The Robotics Project, we underestimated the need for ongoing
outreach. Robotics faculty and staff needed to be reminded that this is an
ongoing project, not a one-time effort. Because this project is a low priority
for them, some needed to be reminded of its existence. Faculty especially

require regular contact and evidence of concrete project outcomes.

Conclusion and Future Directions
The first phase of The Robotics Project was necessary to build initial
connections with robotics researchers and, most importantly, to understand

their research process. At the end of the research phase, we knew what not to
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do, but hadn’t entirely determined what o do. We’d received a few collec-
tions and multiple robots and robot components, but the larger concept of
the project did not seem to have translated across disciplines. There were
still issues communicating value, explaining collecting goals, and containing
the scope.

We have, however, had the opportunity to participate in other strategic
projects and partnerships that are leading us to revise our approach moving
forward. As part of a more significant effort to make actual robots visible
on campus, the Robotics Project team was invited to curate and produce
a display in the new Robotics Innovation Center, set to open in the fall of
2025. We were challenged to put physical objects in the space, without any
dedicated floor space. The display also needed to incorporate both contem-
porary and historical projects. This led to a mismatch between what the
University Archives held in its collection and what made sense for the space.

While earlier conversations with researchers had demonstrated some
reluctance to participate in The Robotics Project, we were surprised to find
enthusiastic acceptance for this new proposal. Almost every researcher or
team we spoke with was more than happy to have their work included and
readily offered documentation to contextualize the work. While further
study is needed, we’ve identified three concepts that will enhance our

collecting efforts moving forward.

Concrete Outcomes

Roboticists are builders. They create complex physical objects that must
complete a specific task or purpose. They do not deal in the abstract. While
convincing them of a vague, future use for their papers proved difficult,
showing them an immediate use was easy. Tying collection conversations to
concrete, visible outcomes is necessary. There needs to be value for the now,

in addition to value for the future.

Contemporary Collecting
Focusing on contemporary collecting, rather than retrospective collect-

ing, 1s also advantageous. In the abstract, researchers are more excited about
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promoting their current work than past projects. Their research focus may
have changed, or they may find their old work outdated. In some cases, they
don’t feel anyone else would be interested if they are no longer interested in
a robot.

And, in a realistic sense, recent projects are more likely to still exist.
Robotics research falls victim to both active cannibalization and benign
neglect. During our conversations, we’ve discovered robots disassembled to
reuse expensive parts, robots taken apart to use a key component in a new
version, robots lost to floods, and robots that are just lost. The documen-
tation — schematics, codes, research reports — often meets a similar fate:
discarded to save space, damaged by water, or misfiled and forgotten.

It is important to begin gathering material while the project is still active

to ensure the physical object and the contextual material exist.

Revisiting Provenance

We often encountered a complex web of ownership in seeking permis-
sion to display specific robots. Even lead researchers were sometimes unsure
who would need to approve the donation. This further reinforced one of
our initial findings—that robotics is a team science, with multiple projects
and research questions operating together.

Early collecting efforts focused on traditional archival structures and
theories related to provenance. We targeted collections of individuals or
labs, which may have been too large and too fungible a scope. Moving
forward, we intend to focus on collecting at the project level, where owner-
ship may be clearer. This will hopefully address both the complex research
environment and the need for earlier intervention.

The first phase of the robotics project was speculative. The project
team needed to understand how robotics functions as a research field before
determining how to approach collecting. The initial collections received
during the first phase—the Atkeson Collection, the Veloso Papers, and the
Robotics Institute Photograph Collection—helped us understand the docu-
mentation landscape and how seasoned researchers think about their work.

Moving forward, we continue to try to put these findings into action and
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begin to confront the challenge of preserving objects that rely on physical

and digital interaction to function.

Endnotes
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Building an Inclusive Science Archive in India'

Deepika S and Anjali Ramachandran

Abstract

This paper is about strategies implemented in a science archive in India to
include more material from marginalized groups in science, particularly
from women. We discuss our attempts to rethink our collection mandate,
and why we have had limited success with the volume and diversity of ma-
terial that gets accessioned in the archive. We also detail the challenges of
sustaining a public archive in India and the fundamental tensions between
building an inclusive archive and preserving scientific heritage with limited
resources. We examine archival theory and its limitations in our context —
especially the principles of provenance and original order, and the concept
of archival integrity — along with problems of digital access. In doing this,
we rely on feminist methodologies such as feminist standpoint appraisal to
re-frame our approach to archiving, shifting our focus from the archive as
an institution to include the people and communities that are archived and
involved in the process of archiving

“Where is the Veronica Collection?”

This question was put to the Archives at NCBS? at a gathering in 2023
to commemorate the life and work of Veronica Rodrigues, a molecular biol-
ogist — known for pioneering work on studying how information about smell
and taste is coded in the brain — who passed away at the age of 57 in 2010.
The aim of the gathering, organized by Gita Chadha (the Obaid Siddiqi
Chair® at the Archives for 2023-2024), was to kickstart a conversation about
Rodrigues’ life as a scientist with the aim of answering wider questions
about what it means to be a woman in science in India. As a sociologist
and feminist science studies scholar, Chadha was interested in Rodrigues
because she saw her as a complicated figure. Rodrigues was a Kenya-born

microbiologist who came to India, while stateless, to work with Obaid
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Siddiqi, a neurogeneticist at the Tata Institute for Fundamental Research
(VijayRaghavan and Bate 2010, 1493). She was also part of the core group
of senior scientists who later set up the National Centre for Biological
Sciences (NCBS). Rodrigues is remembered as a pioneering woman scientist
who navigated the labyrinth of an elite scientific institution in India.

At the gathering, some of Rodrigues’ former students and colleagues
shared their memories of her, wondered how to gather her personal papers,
and spoke about preserving her legacy. She was a single woman without
children, regarded by some as a perfectionist who did excellent work, by
some as a harsh and exacting supervisor, while others remembered her
warmly. The Archives is home to a small number of documents created
by or about Rodrigues, and these are illustrative of critical issues related to
migration, citizenship, and gender in science. (Figure 1) They are scattered
across two NCBS institutional collections as well as in the personal papers
of two of her colleagues at NCBS.* Digital access to some of these docu-
ments has also led to increased public interest in Rodrigues.

Chadha (in her gently provocative manner, and to the initial disquiet
of the Archives team) asked why there is no Veronica Rodrigues collection
at the Archives — a question that has been posed a few times since its very
inception in 2019. In response to Chadha’s question, the Archives team was
slightly defensive; team members explained that archivists do not curate
material, and cannot remove documents from their context of creation
to reveal their diverging, layered meanings. The Archives does not have a
Veronica Rodrigues collection simply because it did not receive any material
from Rodrigues or her legal heirs. Her material is part of other collections,
and the Archives wanted to honor provenance and register the origins of
the collections.

But the question itself helped the authors of this paper (we’ll refer to
ourselves as Anjali and Deepika) realize that the very archival framework
we were working within was ‘hiding’ (Banks 2023) marginalized voices in
our conventional science archive. This unsettled us, because we considered
ourselves sensitive to the problem of diversity in our collection mandate.
We had both joined the Archives in late 2022, broadly around the time that



146 Archives of Science

Figure 1. NI-00-1-2-1-9, Letter from Veronica Rodrigues regarding the use of
personal titles for women scientists in official correspondence, NCBS Establishment

Office Collection, Archives at NCBS
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the Archives received a grant to build an open access digital archive for the
history of science in contemporary India, and its staffing had expanded to
include several women, including us. We had both trained in humanities,
and had made a mid-career switch to archiving, learning on the job, and
had worked in archives at other science institutions beforehand. Like most
‘non-science’ staff at the peripheries of elite scientific institutions, our lived
experience is affected and informed by the undertow of hierarchy, politics
and prejudices entrenched in these spaces. In conversations over tea and
lunch breaks — and as our friendships with each other and within the team
cemented — we began to air our frustration at being women whose profes-
sional labor led to the archiving of only men. When we joined, there were
eleven collections at the Archives, all either related to NCBS institutional
material or from male scientists. We wanted to change this and had already
had several conversations with other supportive colleagues about it. We had
taken a few steps towards (what we thought was) addressing the problem but
found that we were still only bringing in material from male — and largely
upper caste — scientists. Why did we find ourselves failing miserably at
archiving more women in the sciences? And even when we did have some
archival material from women, like in Rodrigues’s case, why did it seem so
difficult to find in the archives? These questions forced us to examine our
own professional practices as archivists, as well as archival theory, to find
answers.’

We agreed that we wanted to build an archive that reflected the way
science is practiced in India, with archival material from people of different
castes, religions, regions and genders involved in various kinds of work
within science. The cost of not doing so seemed too high: science in India
is often seen as being the purview of upper caste men — who are perceived
to be “natural inheritors of scientific practice” (Thomas 2020, 1). Religious,
sacerdotal practices become conflated with culture and are treated as
compatible with — and especially conducive to the study of — science. Ideas
of merit and scientific objectivity are calibrated to make invisible hierarchies
of caste, class and gender (Thomas 2021). These ideas also erase, exclude
and discriminate against marginalized groups (Gupta 2020) in scientific

institutions in India — and this has consequences.® If we didn’t change the
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kinds of material we were collecting in our archive, were we not complicit in
propagating a mostly male and Brahmanical hegemony in science? Reck-
oning with the absence of a Veronica Rodrigues collection at the Archives
became in many ways the starting point for deeper conversations amongst

us and our colleagues about building an inclusive archive.

Prioritizing diverse material

Opur initial efforts to develop an archive that attempted to represent
scientific culture in India, and not just build an archive of upper caste men
in science, included modifying our accessions workflow, creating a system
of points to help us decide which donors we should be prioritizing while
collecting material. On the list of potential living donors or family members
or potential organizations that we could reach out to for material, we cre-
ated additional columns against their names to add points for age, gender,
caste, religion, geographical region, along with a column provisionally
titled ‘non-mainstream’ (largely to look beyond people considered ‘notable’
or ‘eminent’, and as an umbrella to cover scientific research that seemed
important but was carried out in an unconventional discipline or institution
or something else that we weren’t able to foresee). Adding up these points
helped us prioritize material that we wanted to pursue to help us fulfil our
goal of having diverse material. This did not stem the influx of material
from upper caste male scientists; the Archives continued to be approached
by many and accessioned some of their papers.

We also spoke to one of our funders about our annual indicative targets
of the number of digital objects we make available for public access. We
explained that we had noticed that archival material from marginalized
groups tended to be smaller in volume and harder to come by. We didn’t
want to overlook this material while working towards our targets, but we
realized early on that it would take more resources to pursue diverse mate-
rial. In August 2023, we decided to pause accessions from male scientists
beginning in February 2024 (by then, we had processed 18 new collections,
two of which were collections of partnered individuals that included

women, and only one of which was a standalone collection from a woman).
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This focus on women seemed necessary to us for several reasons. In our
experience, acquiring someone’s papers, irrespective of their gender and
social location, is not easy: India doesn’t have a robust culture of preserving
scientific heritage (Chowdhury 2013, 372), and we find a lot of our effort
directed towards simply making a case for the archive. In this context, where
itisn’t a given that archival material — even from famous men — will find
their way into an archive, we also feel the enormous burden of preserving
scientific heritage as one of very few science archives in India. Limiting
accessions from male scientists has not been an easy decision to make. Find-
ing diverse voices and bringing them into the archives has been a difficult
task, especially when you consider the realities of working in an archive
where adequate funding and staffing cannot be taken for granted, and the
daily pressures of cataloguing, preservation and providing researcher access
can overwhelm the desire to step back and look at the larger picture. Cou-
pled with this, as mentioned before, we found that material from women
in India — even ‘notable’ and ‘eminent’ ones — was harder to collect.” The
papers of the well-known botanist E. K. Janaki Ammal, for instance, are
lost or destroyed, and most of what is known about her work comes from
the papers of her mentor and collaborator, C. D. Darlington. (Damodaran
2017, 832)

In our interactions with donors, we noticed that male scientists tend
to have created more written records and are familiar with archives and
more open to donating their material to the archives; we have rarely
had to convince a male scientist of their place in history. We have also
observed that many women did not see themselves as belonging in our
archive — we’ve heard women wonder if their material is valuable enough
to be deposited in an archive, and we’ve had one potential donor decline
to give us material after initially agreeing to it because they felt they had
been sidelined and diminished over the course of their career and there was
no point to preserving their material. The lack of archival material from
women in our own archive also likely acts as a deterrent (and we hope that
the converse will be true: as we’ve seen in other contexts, like sometimes

attracts like, and that’s our jokey explanation within the team for why we
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have so many collections related to ornithology).

In addition, a significant amount of the material we have attempted to
collect from marginalized groups has tended to be more contemporary in
nature, largely from the 1990s onwards, which poses issues of ethics and
sensitivity. The Archives usually only uploads records older than 30 years.?
Since the Archives’ funding depends on collecting and making available
free digital access to all our material, having such contemporary material is
tricky, and has led us to develop a sensitivity matrix for making oral histories
available, though we are yet to develop one as detailed for physical collec-
tions. Even without the constraints of time, we have seen that material from
marginalized groups tends to contain sensitive and private information,
sometimes involving trauma, violence, or political persecution’ and how
to process and make this available is something we must work harder at
reckoning with.

To expand our understanding of science in India, we began to look
beyond the confines of leading scientific institutions to community and
citizen-led efforts in popularizing and instrumentalizing science in issues
related to the environment, indigenous rights, reproductive rights and
social movements. Informed by feminist science studies’ critiques of the
gendered nature of scientific practice and particular disciplines within
science, including a hierarchy of applied versus fundamental scientific
research (Chadha and Achuthan 2017, 33-36), we reached out to activist
and women’s movement networks in India to document scientists, educators,
organizations, activists, artists and writers who have worked on feminist
issues around science research and policy, public health, and women’s rights
to their bodies. We also looked at scientific fields that were more likely to
have more women, such as medicine and public health, food technology,
and agricultural science.

We’ve had limited success: by December 2024, after nearly a year
of pausing accessions from men, the Archives brought in 11 collections'
from women (though these do not compare in volume or in nature to the

collections that we have from men), two from environmental organizations,
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and a few more from male activists whose papers are related to citizen-led
conservation efforts. This re-enforced for us the value in looking beyond ste-
reotypical representation of women in STEM institutions as scientists, and
validated our broader approach to collecting material beyond traditional
STEM fields.!" All of these efforts also confirmed for us that the Archives,

in the course of ‘business as usual’, slips naturally into reflecting the Brah-
manical and patriarchal structure of science (Chadha and Achuthan 2017,
33-36), and that avoiding this will require significant structural changes. For
meaningful change, we know that our efforts have to go deeper, to address
problems beyond the culture of science, to examine the framework of the

Archives 1tself.

Feminist standpoint theory and the archive

In late 2023, Gita Chadha taught a course at NCBS introducing
students of science to feminist science studies,'” during which she discussed
the philosophical lineage of feminist science studies as well as feminist
methodological tools such as principles of care, intersectionality, a focus on
lived experience, reflexivity, and feminist standpoint theory. The authors
of this paper had attended the lectures, and though we were both familiar
with feminist theory, the course helped crystallize some of our questions
about archiving, and reminded us of the influence that feminist thought
has had on archiving, even if some of these influences are not always made
explicit.” It pushed us to research feminist standpoint epistemology and
other tools that we could potentially deploy in our own work. That led us to
Michelle Caswell’s paper on feminist standpoint appraisal (Caswell 2021a),
which was the diving board off which we sprung into feminist archival
theory.

Feminist standpoint theory reminds us that knowledge is not value-neu-
tral but situated; that people who occupy positions at the margins may
have a different perspective that is valuable in overcoming this supposed
neutrality, and that examining power relations should begin with the
lived experience of those on the margins. (Harding 2004) Caswell applies

this to archives, calling attention to the role of the archivist “as a socially
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located, culturally situated agent who centers ways of being and knowing
from the margins.” (Caswell 2021a, 2) While subjectivity, both in relation
to the creation of archival records as well as the position of the archivist,
is by no means a new idea — even influential archival theorists discuss this
in their work (Ketelaar 2001; Schwarz and Cook 2002) — Caswell makes
the case for embracing this subjectivity, rather than working to overcome
or neutralize it. Caswell also highlights using the “view from the margins”
in the determining archival value and posits that feminist standpoint
appraisal “acknowledges all knowledge is partial and attempts to diminish
the perversity of that partiality by serving those most in need.” (Caswell
2021a, 23) It also forces us to ask crucial questions of ourselves: who are we
most accountable to as archivists? Who is our work really for? How do we
calculate who is “most in need”?

Feminist standpoint appraisal helped us understand our own work as
archivists — it helped reinforce not just the importance of having diverse
archival collections but also the importance of understanding how the
identities of the people'* who work in the archive enable different aspects
of our work. It encouraged us to bring our whole selves to work, including
our personal and political values, and clarified that our own identities and
experiences of gender and caste could prove useful in navigating the work
we had set out for ourselves. It also helped us listen to our instincts. One
of the tensions we have struggled with has been the need to be “objective”
and “impartial” as archivists. The International Council on Archives’ Code
of Ethics states under its very first statement about protecting the integrity
of archival material: “The objectivity and impartiality of archivists is the
measure of their professionalism.” (ICA, 1996) In our practical experience
as archivists trying to archive the lives of women scientists, being impartial
to people of all genders has not meant equal efforts in all directions, but
rather a particular and additional emphasis on people and organizations
from marginalized groups for meaningful effect. And if being objective
requires not being influenced by one’s personal feelings in the carrying out
of one’s duty (a superhuman ask of anyone, especially archivists — who in

our experience are largely young, female, working on inadequate salaries,
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and are fairly low in the pecking order at a science institution), then we deny
the motivations and decisions that drive the work we do to bring in diverse
material.

We find that as archivists, our lived experience, our politics, and our
positionality are inseparable from — and of vital importance to — the work
that we do. Understanding science in contemporary India demands not
just an understanding of technical knowledge but also of cultures in science
and hierarchies in science — of disciplines, of gender, of caste, of class, of
disability, and other axes — and a trauma-informed approach to archiving
(how else do we adequately process the papers of women in our archive
that pertain to domestic violence, physical violence at the workplace, or
conduct oral history interviews of women who speak of sexual assault?)."”
Remaining attentive to discussions and debates around these are crucial in
order to strive to archive material related to science in contemporary India
with nuance, honesty, fairness and sensitivity. This also requires that we
see ourselves as “caregivers, bound to records creators, subjects, users, and
communities through a web of mutual affective responsibility.” (Caswell
and Cifor 2016, 23) Feminist standpoint appraisal encourages us to leverage
aspects of our positionality while acknowledging and working on our
blind spots (and not simply relying on our identities), even as it forces us
to think about what we collect at the Archives and why. After all, archival
appraisal is “the critical archival act by archivists”, the “gateway function to
all subsequent archival activity”, the archivist’s “first responsibility.” (Gook
2009, xiii—xiv)

We don’t see it as a coincidence that our first standalone collection from
a woman scientist — the Krishnaja AP Papers — entered the archive after the
team had expanded significantly to include more women archivists, some
of us with an understanding of science, feminist theory, women’s movement
and activism, and access to networks of researchers working on women in
science. This first collection from a woman arrived at the Archives through
a collaboration with Nandita Jayaraj, a science communicator, author
and one of the founders of The Life of Science, a feminist science media
project. Jayaraj did a series of oral history interviews with six scientists

who were women (and prior contacts of hers), nearly all of whom have
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subsequently donated or expressed an interest in donating their papers to
the Archives at NCBS. Deepika was also present in preliminary meetings
with all of the interviewees and stayed in contact with them even after the
collaboration with Jayaraj ended. The success of this project convinced
us of the need to have diverse staff and collaborators with varied personal
networks, the need to build and maintain relationships with potential
donors, and of the efficacy as a strategy of using oral history interviews to
build these relationships (which in several cases also led to the acquiring of
physical collections).'®

In our experience, having diverse staff has played an important role not
just in reaching out to a range of potential donors, but also in co-creating
archival records such as oral histories. They also brought to the archives
their networks, politics and interests. It was through the work, interests and
connections of Dr. Samira Agnihotri, an ecologist who studies birdsong
in the Biligiri Rangan Hills (better known as the BR Hills) and a former
colleague at the Archives, that the first collection from a people’s movement
— the Wayanad Prakrithi Samrakshana Samithi Papers — eventually entered
the Archives.'” Agnihotri was also was interested in the papers of Leslie
Coleman (a Canadian plant pathologist and entomologist who served as
Director of the Department of Agriculture in the erstwhile Mysore State
from 1913 to 1934) in the Archives as it included several photographs and
family albums that record images of forests in the BR Hills, cultural and
religious practices in Mysore, and hunting, among other things. Created
as it was during colonial rule in India, the collection also contains ethno-
graphic portraits of people from various tribes, as well as other material that
may be seen as racist and offensive. Amongst these images are photographs
of people from the indigenous Solega community that live in the BR Hills.
Agnihotri was able to inform some members of the community about the
images in the collection and show it to them in person. Through Agnihotri,
who has strong personal networks in the region, we have built a relationship
with a few younger members of the community who have also visited the
Archives and conveyed changes that the community would like to add to

create reparative descriptions for the Coleman photographs of BR Hills and
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the Solega.

Moreover, we actively shape the kinds of physical material we receive
through our interactions with donors and the decisions we make about what
to collect. When packing material of possible archival value at the home of
Krishnaja AP, a retired cytogeneticist in her 70s, Anjali decided to include
a folder of unusual material along with papers about Krishnaja’s life and
career: clippings of food recipes from a range of women’s magazines. At
first glance, it seemed to say little about Krishnaja’s work as a scientist, but
Anjali included these recipes because in conversation with Krishnaja at her
home in Mumbai, she understood that they seemed important to Krishnaja
and had been preserved in the same way and in the same location as all of
Krishnaja’s other material about her career in science. Once Krishnaja’s
material was transported to the archives and an appraisal of the material
was carried out, Anjali decided to retain the recipes with the collection.
Deepika was initially concerned that retaining them might reinforce
stereotypes about women scientists (considering this was the Archives’ first
standalone collection from a woman, and considering the accomplishments
of women scientists are sometimes eclipsed by their domestic roles — like in
the New York Times obituary for Yvonne Brill, an American rocket scientist,
that originally opened by listing her domestic achievements, including
making a “mean beef stroganoff”'®). But Krishnaja’s recipes (Figure 2) now
form a small part of her collection, listed as a single folder in Sub-series 1
of Series 3: Personal & Hobbies; the first two series in the collection being
Correspondence and Research. The recipes have no equivalent in any of
the collections at the Archives that include papers from male scientists and
reveal the gendered nature of domestic duties and how when archiving the
lives of women scientists, there may not be a neat line between the personal
and professional.

We have also learned much from queer perspectives on archives. Alana
Kumbier’s writing on ephemeral material (Kumbier 2014) had us nodding
emphatically at several of the points they raise about the challenges of
archiving queer lives that resonated in our work. Kumbier draws attention

to the value of marginal or ephemeral materials documenting queer lives, as
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well as their affective states. They also point to the difficulty of accessioning
material from people outside traditional familial networks and in the
absence of proper channels, the difficulty of making material acquired
through ‘extra-legal’ channels with researchers. They write of ‘haunting’

by archival absences — and that this can be a productive force. Mainstream
archives can learn much from feminist and queer collectives who, as Mela
Davila-Freire points out, “have been remarkably active in their endeavors
for archival emancipation, not only building their own archives and pointing
out historical absences or gaps in hegemonic documentary collections, but

also identifying information categories that mainstream archives have not

Figure 2. MS-028-3-1-4-15, Advertisement in a women’s magazine, Krishnaja A
P Papers, Archives at NCBS
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explicitly recorded — such as affects, feeling or emotions.” (Davila-Ireire
2020, 94)

Kumbier presses “the idea that we can develop situated, responsive
archival practices in collaboration with specific constituencies” (Kumbier
2014, 32) and that is what we aim to work towards. Here, we should say
that we are acutely aware that the Archives is not a feminist or queer or
community archive. It is situated not in the margins, but firmly in the
center. It collects across genders, disciplines, and kinds of institutions,
receives corporate and charitable funding, and has material from privileged
groups as well as oppressed ones. The large collections in the Archives
from ‘eminent’ male scientists bring visibility and funding, and enhance its
reputation as a ‘serious’ archive. But we do find ourselves haunted by the
archival absences of marginalised voices, and we wonder if a way to address
this (without appropriating or assimilating these voices) might also be to use
the tools we’ve been armed with by feminist, queer and community archives
and apply them to all the collections we have — including those of upper
caste men.

Can we not harness a little of that “archival emancipation” for the

voices 1n our archive?

Reframing a mainstream science archive

Critical feminist perspectives on archives help us listen to our instincts,
even when they aren’t always in alignment with archival theory. And they
give us a clarity of vision, especially when the language of feminism and
social justice is pervasive in daily life, and organizations frequently deploy
this language (think “intersectional” or “DEI”) as a substitute for meaningful
action. It centers not the archive as an institution, but the people whose lives
are archived and the people doing the archiving; the hierarchies, hegemo-
nies, microaggressions, violence and politics that this involves, as well as the
joys, friendships, resistance, solidarities and “structural care” (Caswell and
Cifor 2021), that comes with it. Critical feminist perspectives reframe the
responsibility of archivists as being to people and communities, rather than

to the archive or its parent institution'?, or even to posterity.”’ It reminds
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us to consider archival principles not as universal, but as ideas that can be
extended, distended, continually questioned and occasionally buckled, not
just when applied to collections from marginalized groups, but for all our
collections.

As we’ve outlined, having material from marginalized groups in the
archives requires expanding our skills, theoretical frameworks, and our
practice as archivists. It also exerts a force on the other material in the
archives and changes the very texture of our archive — it queers, feminizes,
diversifies, and politicizes it. Krishnaja’s magazine cuttings, with photo-
graphs of housewives contributing dessert recipes and advertisements with
models in swimsuits selling hair removal cream, poke at our notions of what
a ‘serious’ archive is. Grappling with all of these tensions requires rethinking
and, in some instances, unlearning our training as archivists, and we have
found feminist archival theory particularly useful in translating ideas into

practice.

Archival processing and MPLP

We know that detailed processing and archival description is important
to make marginalised people visible in the archives. Kumbier writes, “If
LGBTQ materials are in archives and libraries, but are inaccessible due
to inadequate or censorious description, they cannot enter the historical
record.” (Kumbier 2014, 29) At the Archives, we only create folder level
descriptions; item level description could help give a richer sense of archival
collections. While “MPLP” — More Product, Less Process (Greene and
Meissner 2005) seems a seductive strategy as it addresses the archivist’s
workload, it especially requires that we pay careful attention to the people
and communities left out by ‘efficiency’. Insufficient care when cataloguing
or incomplete archival description can render important material invisible.
An example: Mina Swaminathan is an educator, activist and public figure
whose presence in the Archives is primarily through photographs from
the collection of her spouse, the agricultural scientist, MS Swaminathan.
Her voice is represented in a personal diary mislabeled by the Archives

as belonging to Swaminathan, in which she recorded her pregnancies



Challenges and Opportunities in the 21" Century 159

in ‘birth reports’, the early childhood of her three children, and a set of
Tamil lullabies. Another small set of papers in the same folder comprises
another ‘birth report’ penned by one of her daughters. The folder is simply
named ‘Personal Diary - 1959°, accompanied by the description: ‘Personal
diary maintained by M.S. Swaminathan for the year 1959.” The Archives
has since edited the finding aid, with a note about the original description
and the revisions made to that. Revisiting archival descriptions for the MS
Swaminathan Papers may yield more traces of Mina Swaminathan and
others. We also hope to shortly begin an appraisal and metadata project
(accessing varied controlled vocabularies beyond only Library of Congress
terms?') to uncover gaps and exclusions in the papers.

The MS Swaminathan Papers is the largest collection in the Archives,
documenting the history of farming, agricultural technology and gover-
nance in post-independent India through Swaminathan’s personal material.
It also includes institutional material related to the Indian Agricultural
Research Institute, the Indian Council of Agricultural Research, the MS
Swaminathan Research Foundation, and their collaborations with several
international organizations. It is an extraordinary collection simply because
of the variety of material within it and as it is presently catalogued, it does
not respond to the multifarious voices, identities, politics and policies that
shaped the narratives within the collection, and perhaps misrepresents
provenance in terms of Swaminathan being its sole originator. The very
naming of this collection perhaps unwittingly props up the idea of the
‘great man of science’, and revisiting this naming might be a good starting
point to re-examine the collection.

The idea of renaming this collection originated after the naming of
women’s collections at the Archives. Of the 11 collections from women
processed at the Archives between February and December 2024, one is
a set of just six photographs, while another has only two academic theses.
We would typically arrange these under a larger collection called “Small
Donations” at the archives, but we ultimately decided that having these as
separate collections named for the women who were their originators was

a way of making space for them in the Archives. Elizabeth Yakel writes:
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“Through the process of selection of information for inclusion and choice
of access points, archivists reveal and conceal, making finding aids political
statements” (Yakel 2003, 20). Our insistence on having separate named col-
lections for women and not burying them in finding aids is no less political
than the decision to not prioritize their visibility in the first place. Moving
forward, the Archives team made a decision to scrap Small Donations as a
collection entirely.

Collecting material related to women has enabled us to critically
examine our existing collection and re-fashion our description standards in
order to align with and respond to feminist and queer methodology. We
aim to tackle the problem of identities rendered invisible and narratives
while also, we hope, not limiting ourselves to the “search-and-rescue
model, or savage-to-salvage model, where the lost histories of the past [are]
recuperated and reinstated within more liberatory histories of the present”
that Anjali Arondekar diagnoses (Arondekar, Cvetkovich, Handhardt, et al
2015, 215).

Archival Integrity, Provenance and Original Order

The ICA’s code of ethics states: “T'he primary duty of archivists is to
maintain the integrity of the records in their care and custody” (ICA 1996).
We struggle with this on occasion — in the past, the Archives has gone to
enormous lengths in order to maintain archival integrity, including de-ac-
cessioning and transporting material donated to us by a male scientist so
that it could reside with his other material in an archive across the country.
But in one ongoing instance, when a well-known woman scientist passed
away during the process of donating her material to the archives, we made
a decision that we are still working through. Once it was clear we may not
have access to all of her material that currently resides at her workplace, we
began to negotiate with the scientist’s institution to keep at least a portion of
her material — out of concern that what remains at the institution may not
be preserved, to essentially salvage what we can. This would mean we do
not preserve either archival integrity or original order, in this instance.

The classical archival principle of respect des fonds, or original order,
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for instance, 1s still held up as a standard, despite criticism over the years of
its applicability to personal papers. In 1982, Frank Boles pointed out the
hesitation by archivists to “tamper” with original order as “archival shibbo-
leths” will be disturbed (Boles 1982, 30).22 One could perhaps say the same
of archivists today, ourselves included. Some archivists have complicated
the idea of what we might consider ‘original’ order in the first place, and
Heather MacNeil cautions that it 1s “simply one of many possible orders a
body of records will have over time and, therefore, its privileged status needs
to be reconsidered” (MacNeil 2008, 24).

The hiding of women in archival collections has been the subject of
reparative projects that curate archival material or tell stories from the
archive to make these figures more visible. The project “Visualising Women
in Science’ using the collections of the American Philosophical Society™ is
a recent example of this. To answer the Veronica question that we raised
at the start of this paper, we initially considered a similar project of digital
curation to bring her papers together. However, we worry that this still relies
on a reparative project as the first instance in which the user of the archive
discovers her. What if we were to disregard original order, to create a sub-se-
ries within various institutional collections named for Veronica Rodrigues?
Or what if we were to create a new collection entirely, adequately cross-
linked to other collections so that its context is not lost? We’ve received firm
pushback from a colleague for suggesting this (with valid questions: do we
do this for all people who are marginalized? How do we decide who falls
within this category? Who might we exclude while doing this? How can we
possibly do this at scale?)

We don’t have an elegant answer here, just frustration that abiding
by the principles of provenance and original order continues to faithfully
reproduce the inequities in our culture. But perspectives from feminist,
queer and community archives remind us that diverse material may require
varied and perhaps unconventional approaches. They may at times call for
queer revisionism or imagined history (Kumbier 2014, 44), or provenancial
fabulation (Lapp 2023) too.
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Digital Access

And finally, we look beyond our own daily practices at the archives
to consider the larger system in which we operate. The existing funding
ecosystem at the Archives, primarily from the global north, incentivizes
digital access as an intrinsic part of archival processing. As newer digital
archiving projects mushroom in India**, more and more South Asian
histories and narratives are becoming accessible to users across the world,
whereas traditionally well-funded and elite archives across the Global North
(also containing records about South Asia) have yet to provide open digital
access to most of their holdings. In this tethering of open digital access to
the continued patronage of archiving projects, we see ourselves reproducing
unfair labor relations in the field of archiving. The reality is that labor is
cheaper in countries like India, and though digitization requires skilled
technicians, there is a prevalent casualization of this labor in such projects
(which our colleague refers to as the consequence of “digitization on a
dime”).

As an archive, we have to consider whether we are propagating the very
inequities that we are trying to make visible in our collections. These are
uncomfortable questions to confront as archivists, but we need to be self-re-
flexive about the practices and processes in our institutions. With funding
for digital archives, we are able to exponentially expand the scope and
ambition of our work, sometimes benefitting from pre-existing caste-bound
unfair labor conditions. We must therefore be careful to create policies that
encourage fair labor practices, equitable pay and a long-term commitment
to skilling, to ensure that commitment to the archive also extends to all the
people who make up the archive.

Though digital access to material can democratize access, we wonder if
the delivery of the digital material in its present form as digital surrogates in
an archival catalogue makes them difficult to navigate for users unfamiliar
with archival research. We cannot take primary source literacy for granted
in India, and worry (that thorny question again: who is our work for?) that
our material is largely only accessible to researchers from Western univer-

sities who have the funding, time, social and cultural capital to decode and
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access archives. For stories from marginalized and underrepresented groups
to be truly accessible to the same communities and people who had created
and have preserved their stories, access at the archives has to be transposed
and extended beyond archival catalogues. Community outreach needs to
enfold the creators and custodians of diverse material, instituting them as
long-term partners to transform the way the material is made accessible.

At the Archives, this has meant connecting researchers to the donors
and previous custodians of the material whenever this is possible. Otherwise
an inclusive collection mandate remains a job half done; the diverse stories
in the archive will require a researcher to ‘discover’ it and then retell the
story, often as an impersonal encounter with the material, instead of fram-
ing their dialogues with creators, their stories and archivists into the research
output. We are also working towards building a multi-lingual catalogue for
one of our community collections so that the archival catalogue can be
made accessible to the creators of the material. The Archives has recently
begun a research fellowship program to enable researchers from India to
conduct extended archival research — some of whom have been first-time
users of the archive — which we hope will enable access to local users
beyond the confines of academia.

Digital access to material from marginalized groups can highlight and
legitimize such material and their positioning alongside other collections in
the archive can help frame the narratives within the archive. However, this
1s not without problems — in a case study of three feminist archives and their
approach to digitization (Eichhorn 2014, 227-37) highlights the projects’
response to the materiality, context of creation and public perception of
the collections, which compelled them to decide not to digitize the material.
At the Archives, digital access also poses serious ethical questions — it is
imperative that we create safe spaces for material from the margins, whether
it is contemporary material from anti-government protest movements,
civil rights activists or material containing evidence of violence, abuse and
disenfranchisement. We need to reconcile the democratizing principle of
digital access with its potential to be weaponized by bad actors and entities.

To respond to this, limiting access in the short term and providing layered



164 Archives of Science

access In some instances (as opposed to blanket digital access which also
enables trawling by Al) might be a way to ensure their long-term preserva-
tion at the archives. We hope to learn more from introducing a participatory
approach to archiving and digitizing material from marginalized groups,” to

enhance our current process and inform our decisions as archivists.

Conclusion

In India, professional training in archiving is hard to come by; few
universities offer degrees in archiving, while a handful offer short courses
and diplomas (Anjali has a diploma in archiving, while Deepika has no
formal training). This has been both challenging and useful; while our
understanding of archival theory had to be developed independently, we’ve
found it easier to look beyond canonical archival theory when approaching
a problem like the absence of a Veronica Rodrigues collection in the
Archives. We learned quickly that good intentions and collection mandates
weren’t sufficient to bring in diverse material, and that structural changes
were needed instead. In the year spent focused on attempting to halt
‘business as usual’ and search for better strategies to include marginalized
groups in science, we have learned immensely from the writings of archivists
working in feminist, queer and community archives, from archivists
grappling with their identities, subjectivities and politics within the archival
profession, and from contemporary theorists searching for ways to forge
through the challenges of archiving. As we’ve outlined above, we have found
feminist methodologies particularly valuable in weaving the theories into
daily practices and processes at the Archives. This has helped us envision a
roadmap for the Archives to develop as an inclusive space that is reflective
of the culture and practice of science in India, while also recognizing the
decisions of those who choose not to participate in the project of archiving.
We’d like the Archives to be a place where the memories of different
kinds of people are preserved, not to assimilate or flatten them to serve
convenient narratives about science in India, but to make space for their
unique contexts and particularities. We may never collect and preserve the

Veronica Rodrigues Papers, but working towards building diverse collections
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has helped center the Archives around different stakeholders as important
agents in the community of the archive — and shape the Archives to be a

home for their material.
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Endnotes

1

This paper is based on a presentation made to archivists and historians at the
Fourth Workshop on Scientific Archives on 6 June 2024 in San Francisco. In
that presentation, we discussed our concerns about the lack of diversity in our
archive and changes we had made to our workflow in order to bring in more
diverse material. Here, we build on the ideas we originally presented to also
include an examination of archival theory and the process of digitizing archi-
val material. We would like to extend our warmest thanks to Gita Chadha, 1z
Pachr, S. Prashant Kumar, Samira Agnihotri and Venkat Srinivasan for com-
menting on this paper and providing feedback. We are especially indebted to
Gita, Venkat and Prashant for their critiques that helped in formulating respon-
ses to several issues we have raised in this paper.

The Archives at the National Centre for Biological Sciences (NCBS), where
the authors of this paper work, is a public collecting center for the history of
science in contemporary India. Since 2019, the Archives has been collecting,
preserving, cataloguing and making material accessible with the aim of hel-
ping its users gain insight into the practice and culture of science in India.
Collections include papers related to biological sciences — as well as material
related to the institutional history of the center it is based at; scientists, and
other STEM fields such as mathematics, physics, space science, and ecology.
The Archives also holds material at the intersection of science and society such
as papers from environmental activists and protection groups, writers, artists
and journalists. The Archives is funded primarily by grants from Arcadia, a
charitable foundation based in the UK, and by TNQ Foundation, an Indian
publishing and technology services company that provides support for the life
sciences, mathematics and the arts.

The Obaid Siddiqi Chair was instituted at the Archives to bridge the gap
between the sciences, social sciences and humanities, and foster a diverse and
inclusive community of academics across disciplines as part of a broader effort
in developing a program in the History and Culture of Science.

Material related to Veronica Rodrigues can be found in the NCBS institutional
collections NI-001 - NCBS: Establishment Office Collection and NI-002 -

NCBS: Office of Dean Collection as well as in the papers of two scientists who
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were her colleagues at TIFR and NCBS - MS-003 KS Krishnan Papers and

MS-001 - Obaid Siddiqgi Papers.

We’d like to acknowledge the efforts of the hundred or so formal and informal
members of the Archives over the years who have contributed to its ethos and
work culture, conversations about gender, inclusivity, archives and the sciences.
These were shaped at the archives right from its inception by Venkat Sriniva-
san, Janaki Nair, Indira Chowdhury, Aparna Uppaluri, Satyajit Mayor and
many others — and we see our work as a continuation of these efforts.

In the introduction to her book foregrounding the histories of women in medi-
cine, Kavitha Rao argues that erasing the stories of the few women who mana-
ged to persevere despite discrimination allows the argument that women have
made no significant contribution to science, and that they are unfit for the job.
See Rao 2021, 10.

This is something we have also heard anecdotally from fellow archivists in In-
dia. Sharon Marcus writes that LGBT and queer histories are even harder to
trace (Marcus 2013, 201).

The archives policy is to align with various provisions of the Public Records
Act which regulates records in the National Archives of India. It allows unclas-
sified records older than 30 years to be made available to researchers, though
the Act itself is limited to government entities. See: Archives, Ethics and the
Law in India: A Guidebook for Archivists in India.

The Jamal Ara Papers at the Archives contain a notebook with a fictionalized
account of an abusive marriage, while the Chayanika Shah Papers contain
case-files mentioning incidents of assault and a legal case. Both of these folders
are flagged as restricted.

Out of the 11 collections, four are from women scientists who had worked at
leading Indian scientific institutions, the others are papers from women who
worked with science as activists, artists, filmmakers, writers and journalists.

To demonstrate the sometimes opposing ways in how we are perceived as a
science archive, we offer two examples: a male scientist who looked through
our first community collection — the WPSS Papers of an environmental orga-
nization in Wayanad, Kerala, told us that “any scientist will tell you that this is

not science”. A prominent educator who visited the archives remarked that she
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was pleasantly surprised to find material related to people-led science populari-
zation and social movements in a “science” archive.

The course was an invitation to develop sociological perspectives on science,
with the express intention of critically impacting on the practice of science,
particularly biology. Using gender as a lens, the course attempted to present an
intersectional feminist reading of the history of science, and encouraged parti-
cipants to develop their own understanding of the gendered nature of science
and an imagination of how to change it.

Grant G. Mandarino, in a review of “All Shook Up,” a compilation of Terry

Cook’s writing on archives, writes, “Self-conscious reflexivity and a dedication
to broader, more flexible contextualization are the maxims of ‘postmodernism’
Cook seems to have been most drawn to. Yet it remains unclear why these
insights are uniquely identified as being ‘postmodern,” when they could just
as casily (and justifiably) be linked to intellectual trends in the humanities and
social sciences dating back to the New Left and rising feminist movements of
the 1960s and 1970s.” See: Mandarino 2022.
The team at the Archives consists of archivists, conservators, administrators, a
historian, an I'T specialist, a facility manager and subject-matter experts. Nine
out of the fourteen-member team identify as women. In our limited experience
with many of the archives we have visited in India, staff are largely comprised
of women, though there has been no survey that reports on archivists in India.
The SAA lead survey in the USA revealed that the profession tends to have a
higher proportion of women — 71% (Skinner and Hulbert 2022).
Cifor discusses how working toward social justice in archives requires collecting
and appraising in more socially conscious ways that extend concepts of who
and what is of value, “rethinking what is necessary to serve diverse constituen-
cies ethically, and challenging dominant normative political, economic and
social structures through which power, privilege and oppression are enacted.
Such efforts cannot be made without a critical eye on current conditions, cons-
traints, and possibilities that stand in the way of attaining social justice” (Cifor
2016, 9).

Mason and Zanish-Belcher also describe how participating in oral histories

help to convince women about the significance of their role in history and the
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value of their life stories, how this work can also raise the consciousness of any
community about the value of its history, the collaboration between the archi-
vist and the narrator in creating an archival record, and how in some cases this
bond between the two leads to the donation of papers, when they exist. See:
Mason and Zanish-Belcher 2007, 350.

Samira Agnihotri connected the Archives to a wildlife biology student she had
been mentoring, Abhijith AV, who collected and brought the Wayanad Prakri-
thi Samrakshana Samithi Papers to the Archives.

For the obituary, see: Martin 2013. For the discussion that this generated, see:
Sullivan 2013.

As critiques based on race do too: archivist Jessica G. Neal writes, “my posi-
tionality as a Black queer archivist took root in grad school and blossomed

into the perspective that whether through theory or practice, archival work 1s
most radical, impactful, and mission-filled when it is decolonial, collaborative,
imaginative, and less concerned with output, product, and the ‘howness’ of the
work” (Neal 2023 ).

Caswell emphasizes using archival materials “in the now” as opposed to preser-
ving them for “some vague future” (Caswell, 2021h, 38).

Kumbier also cautions that in the queer archive, “[c]ontemporary Library

of Congress subject headings (used to describe individual books and entire
collections of papers in conventional archives) can account for some of these
identifications, but they can’t account for all of them in their particularity, their
inventiveness, their impermanence, and their ambiguity,” offering Eve Sedgwi-
ck’s playful list of terms from the foreword to their 1993 work Zendencies as an
example.

Boles also cites TR Schellenberg, who in 1961 wrote that the archivist “should
have no compunction about rearranging series in relation to each other or sin-
gle record items within them if by so doing he can make the records more inte-
lligible and more serviceable. The test here is a very practical one of usability.”

https://diglib-legacy.amphilsoc.org/womeninscience/. This work by David

Ragnar Nelson was also presented at the Fourth Workshop on Scientific Archi-
ves at UCSF in June 2024.

This includes mammoth digitization projects at the National and State Archi-
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ves 1n India. These projects require a large number of digital archivists with
specialized skills, and with the archives not having enough capacity to provide
training, digitization is outsourced to consultancies which employ a young labor
force with little to no standardization and processes in place (Murari 2024).
The Archives at NCBS has launched a regrant programme for archiving the
history of underrepresented groups in science in India, where the communities
who are custodians or creators of the material appraise, arrange, catalogue,
describe and digitise their material and integrate it to the digital archive hosted
by us. In 2025, the archives will be working with about 9 selected participants
to create an archive of history of science in India framed from the margins,

and we hope it will inform our own approach to similar material in the archive.
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Connections, Collaborations, Collections: Using Data
Visualization to Rethink Access to Scientific Archives

David Ragnar Nelson, American Philosophical Society
Serenity Sutherland, SUNY Oswego

Abstract

Traditional modes of archival access and discovery, such as finding aids, do
not always help reveal marginalized voices in collections. This paper discuss-
es efforts to reframe archival discovery through data visualization. These ap-
proaches eschew the traditional hierarchy of finding aids and can, we argue,
reveal agents otherwise hidden in collections. We focus on two efforts under-
taken at the American Philosophical Society: one effort, Visualizing Women

wn Science, documents women scientists in the archives and allows users to
discover information about them in an interactive network visualization; the
second effort applies the lessons of Visualizing Women in Science to a prototype
subject guide for the entirety of the collections. These projects attempt to re-
frame users’ access to the archives away from singular collections and away
from singular historical figures and instead encourage a cohesive approach
to the totality of collections. While such efforts take significant amounts of
labor, we argue that this reframing is a productive step in confronting and
remediating archival silences.

Scientific archives provide access for researchers that illuminate the lives
and scholarship of important scientific developments. Beyond this apparent
factor, though, are a range of questions about access, the production of
history, and whose voices are represented within an archival repository.
These questions include: What is contained in a scientist’s papers? Whose
voice 1s represented? Does a scientist’s collection speak to the scientist’s

biography or more to their social milieu? Are their papers a truthful sample
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of their activities, or a constructed and curated record of how they wanted
to be remembered? Of course, scientific papers can be all of these things,
and more. However, the assumptions with which archivists and information
science professionals approach these papers may structure how we describe,
curate, and promote access to them. If researchers, then, approach the
archive assuming the most significant thing about a collection is the scientist
whose name it bears, they will likely miss a good deal of the interstices that
exist between collections. Thinking outside the traditional structures of the
archive and archival description may help reveal more of these linkages.

At the American Philosophical Society (APS), we have been experi-
menting with efforts to read through the archive, viewing the archive as
a cohesive collection of interrelated scientific records. These experiments
draw heavily on methods from the digital humanities and seck not only to
improve access to the collections, but also to make the collections available
to broader audiences. In an effort to recognize the limitations imposed by
archival collections and finding aids,' the APS has been using data visualiza-
tion and digital storytelling to find commonalities between collections, filling
gaps and silences in one collection with related material in another.?

All archival collections are incomplete.” Whether through the deliberate
destruction of material, natural disasters, carelessness, or intentional
suppression, each collection only provides a small sample of all the possible
material that must have once existed. As Verne Harris has convincingly
argued, the combination of deliberate destruction, loss, and archival
selection means the current archive likely only represents “a sliver of a
sliver of a sliver” of the documentary record that must have originally
been created.! These gaps and silences are not even across collections or
groups of people. In particular, archival silences tend to reinforce the power
structures that created them, meaning that underrepresented groups such as
women, ethnic and racial minorities, and contingent laborers will be more
likely subject to gaps in the documentary record. The curatorial aspects of
archival selection, preservation, and increasingly, choices about digitization
allude to the process of production that goes into “making” an archive and

the power that comes with including voices in archival records.” Scientific
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records can face additional problems in this regard, as silences can come
from the scientists themselves—many scientists, both historically and today,
have not understood the value of their records and therefore have made no
efforts to preserve them.®

While we can never recover material that was not preserved, it may be
possible to reframe how we think about presenting archival material to cre-
ate a fuller picture of the holdings. Can we juxtapose collections to comple-
ment the missing material in one collection with what is present in another?
That is, can we use one collection to respond to a silence in another? At the
American Philosophical Society, we have been experimenting with modes of
visual storytelling to 1. Try to confront gaps and silences in our collections,
and 2. Make our collections more accessible to a wider range of audiences.
This paper will discuss two related efforts. The first, Visualizing Women in
Science, unearths the biographies and professional networks of over two
hundred women scientists documented in the APS collections. The second
1s a preliminary description of an attempt to apply the lessons and successes
of Visualizing Women in Science to all of the history of science collections at the

APS in a revamped subject guide for the history of science.

About the American Philosophical Society

The American Philosophical Society (APS) was founded in 1743 by
Benjamin Franklin with the purpose of “promoting useful knowledge.”” As
the oldest learned society in the United States, the APS today is a mem-
bership organization with a body of approximately one thousand elected
members, who represent the natural sciences, social sciences, humanities,
and public life. While the APS is an expansive institution today, Franklin’s
original idea for the APS was focused squarely on natural philosophy,
encompassing fields such as chemistry, botany, medicine, and mathematics.
Because of this, the institution’s history attests to scientific activity in the
United States over its entire history, containing rich records in meteorology,
geology, engineering, the life sciences, and the physical sciences. Since the
beginning, the APS has maintained a library on these subjects, with an

increasing interest in collecting the papers of leading scientists beginning
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in the mid-twentieth century.® Today, the library has over 14 million pages
of manuscript material in addition to a large printed book collection. The
APS’s library has three main collecting areas: early American history,
Indigenous languages and cultures of the Americas, and the history of
science.

The history of science comprises the single largest collecting area for
manuscripts, making up just over 70% of the holdings by volume. The
collections span the entirety of the institution’s history—or as some staff
members have termed it, from “Newton to NASA*—but the manuscript
holdings are particularly concentrated in the twentieth century. The collec-
tions are particularly strong in physics and the life sciences, with the papers
of five Nobel laureates in the biological and medical sciences, including
pathologist Peyton Rous, geneticist Barbara McClintock, and former APS
president Baruch Blumberg, and two Nobel laureates in physics.

In recognition of the unique concentration of scientific papers at the
APS, the APS founded a Center for the History of Science in July 2024.°
The projects described in this paper will inform the future development of
both the center and the scientific collections at the APS.

Yet the history of science collections present researchers with unique,
persistent challenges. While 18th century collections are cataloged at the
item level, 20th century collections are only processed to the file level.'” This
means researchers often have difficulty finding specific pieces of informa-
tion. This is compounded by the fact that history of science collections tend
to be quite large. Researchers may have to sift through boxes and boxes of
correspondence to find all information relevant to their research question.

Additionally, the level of processing these collections have received can
vary widely, even among collections with similar provenance. A substantial
subset was processed flatly and has not been broken out into different series.
Some have only paper inventories, or no inventories at all. Given the current
backlog and the current collection priorities, it is unlikely that the condition
of these collections will be improved anytime soon. It is almost certain that
valuable information and narratives are hidden in plain sight in neglected

collections.
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Furthermore, due to the rich concentration of related materials at the
APS, researchers often benefit from consulting multiple collections. For
instance, the APS holds the papers of several researchers affiliated with
the Rockefeller Institute, including Florence Sabin and Peyton Rous. Staff
at the APS have identified several instances in which key details about one
researcher are only divulged in the papers of one of their colleagues."'

If researchers are not encouraged and even empowered to consult these
collections in tandem, they will miss critical details and connections. In
particular, traces of marginal figures are more likely to be broken up across
collections, leaving traces here and there. As collecting priorities have
emphasized collecting the papers of students who worked with the scientists
whose papers the APS already holds, it is almost certain that this pattern will

continue.

Visualizing Women in Science

The project Visualizing Women in Science marks a first attempt at
rethinking how the APS presents collections.'? Visualizing Women in Science
was a multi-year collaborative effort to more fully document the presence of
women scientists in the collections. Funds provided via the APS Library &
Museum digital humanities fellowship program allowed a historian, Serenity
Sutherland, to comb through the archives to search for women scientists
mentioned in more prominent women scientist’s collections.” Ultimately
the goal of this detailed archival work was to recover the histories of other
women of science who lack complete records and whose scientific contribu-
tions are very little known.

Another key goal of reading through the archive and noting any
mention of women scientists was to challenge the “heroine” narrative that
often accompanies famous women scientists, or what Julie des Jardins has
called the “Madame Curie Complex.”!* This refers to the tendency to focus
on a small number of “superstar” women scientists at the expense of others
in the field. The visualization builds on the work of historians of women in
science who sought women’s records in the archives.” The project attempts

to push further into archival discovery to perform a close investigation of
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the larger network of actors around more famous women scientists. Doing
so would reveal a richer picture of the paths that were available to women
scientists. We also hoped that the project would uncover and recover
narratives and biographies of marginal women scientists. By presenting the
work as a network visualization, we would avoid a hierarchical organization
of the scientists featured.'®

The project is focused largely on six APS collections. Five of these—the
papers of anatomist Florence Sabin, the papers of biochemist Florence
Seibert, the papers of geneticist Barbara McClintock, the papers of
physicist Rose Mooney-Slater, and the papers of biophysicist and biochemist
Mildred Cohn—are the papers of women scientists. The last collection,
the Jackson Laboratory Oral History Collection, was selected due to the
high concentration of women geneticists who worked in that lab. These
papers were selected because, at the time, they represented all the collec-
tions of women scientists available in a processed form. One additional
collection, the papers of biochemist Jenny Glusker, became available
during the course of the project, but this collection did not produce enough
meaningful material to incorporate. Future collections, such as the papers
of embryologist Beatrice Mintz Papers, may be incorporated as resources
allow. In addition, we did targeted searches in other collections to find more
connections. The papers Britton Chance, who worked closely with Mildred
Cohn but preserved many more records, were particularly useful in fleshing
out Cohn’s network.

These five papers at the project’s core represented the only available
papers of women scientists at the project’s start. The fact that such a small
percentage of the holdings represented women’s contributions to science
indicates both the urgency of the project and also the need to address
women’s contributions explicitly in future collecting. Of these five papers,
two came to the APS by happenstance: the Florence Sabin papers were
part of a larger gift from the Rockefeller Institute,'” and the Rose Mooney
Slater papers were donated following the papers of her husband, John
Clarke Slater. This means that only three of the collections in the project

represented explicit attempts to gather the papers of women scientists. As
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such, the project provided the Society with an opportunity to reaffirm its
commitment to providing a good home going forward for records about
women in science.' Two related efforts coincided with the project, further
emphasizing this point: Visualizing Women in Science was launched in 2023 to
coincide with an exhibition at the APS museum on women in science, enti-
tled Pursuit and Persistence: 300 Years of Women in Science,'® and also coincided
with an effort to collect oral histories from living women APS members in
the sciences for the collections.”

The method used was the following: the historian went folder by folder
through the correspondence of the five core collections of women scientists,
paying particular attention to folders with women’s names.?' Every time she
was able to document a plausible connection between two women scientists,
she recorded this in the dataset. The types of connections she looked for
included the following: correspondence; mentorship relationships; working
in a lab together; coauthoring a paper; serving on a committee together;
writing and receiving letters of recommendation about a person; and asking
for recommendations. These relationships were chosen to provide the net-
work with some degree of cohesion and to ensure that the network modeled
like relationships.” After this period, staff members at the APS performed
targeted searches in other collections. It was at this point that the Jackson
Laboratory Oral History Collection was incorporated after rich intercon-
nections with other collections were discovered. The resulting dataset had
494 connections and 259 individuals. Since the project was always intended
as a piece of public-facing digital scholarship, eight men were included on
account of their fame or significance in the APS collections.

After the initial dataset was constructed, we authored biographies for
all individuals in the dataset. These biographies were written using a variety
of sources, including the archival holdings, but also web sources such as
obituaries, digitized university graduation records, and digitized newspaper
articles. In many cases, the biographies are incredibly sparse as little
information was available on the scientist. Each scientist’s biography exists
as a node within the visualization. A line between two nodes, called an edge,

indicates that the APS holdings document some sort of relationship between
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the two nodes. The types of connections we documented were oftentimes
not evident from the finding aid. The name of the person who ended up in
the network is not always the same as the name that appears on the folder.
In some particular cases, we consulted multiple folders, or even multiple
collections, to form a cohesive picture of the person. For this reason, the
resulting network is necessarily fairly small and only produces limited
meaningful statistical results.”” Nonetheless, the visualization provides a
means for thinking about the figures documented in these collections in a
novel way.

For one, the connections in the network only loosely correlate with col-
lections. Nodes are colored algorithmically using Clauset-Newman-Moore
greedy modularity maximization.?* This method finds groups of nodes that
have a higher number of connections between each other than they do with
any other part of the network. While these communities generally corre-
spond with collections, they occasionally reveal other trends. For instance,
connections originally derived from Ilorence Sabin’s collections ended up
in one of three communities. One is a comparatively loose network made
up of women scientists who only occasionally corresponded with Sabin.
The other is a dense portion of the network centered on Sabin’s work with
the Naples Table Association and the Emmy Noether Memorial Fund.
This dense section represented Sabin’s most intense attempts at promoting
women’s success in science and were supplemented only occasionally with
materials from other collections. A third part of her network was grouped
with the connections found in the Florence Seibert papers. Seibert and
Sabin worked closely together on tuberculosis research, and it is therefore
not surprising that these connections were assigned to the smaller, more
thematically cohesive Seibert section of the network. In a significantly larger
network, it seems reasonable to assume these communities would reveal
interesting trends across the collections.

The network found a few surprise figures hiding in the collections.

For example, the project uncovered Mexican physician Consuelo Vadillo
Gutierrez from the Yucatan Peninsula who the APS’s collections describe

as “the first woman doctor” in the Yucatan.” She studied briefly in the
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United States at Johns Hopkins University and at the Women’s Medical
College of Pennsylvania. The Florence Sabin Papers contain records of her
course of study in the United States, but this material is divided between
two folders: one in the folder for Kathryn McHale, the general director of
the American Academy of University Women, and one in the folder for
Heloise Brainerd, a representative of the Pan American Union. Vadillo is
completely absent from the finding aid and it was only the attempt to think
through the collection relationally that revealed her presence. Though the
correspondence does not contain enough information to tell a full biography
of Vadillo, it does provide a crucial lead for telling more of her story.
Another example is the case of Elizabeth Eshelman Miller. Miller wrote
her dissertation in the 1950s at the University of Pennsylvania with tuber-
culosis researcher Florence Seibert. While working with Seibert, she was
part of a research team that included several other women, all of whom are
documented in the network. For many of these women, little information
exists about what kind of careers they may have had after their time in Seib-
ert’s lab. But Miller, after a brief stint at two other hospitals, returned to the
University of Pennsylvania later, where she became a colleague of Mildred
Cohn’s. This means Miller is also documented in Cohn’s papers, as well as
the papers of Britton Chance. With this information, one could begin to tell
a fairly complete story about Miller’s career, and perhaps also say something
interesting about the evolution of the institution she worked at. In fact, we
were somewhat surprised to see an overlap between Cohn and Seibert.
Although both worked in biochemistry, and although both worked at Penn,
on the surface, their research seemed quite different. Seibert worked on
tuberculosis research, identifying and isolating tuberculin and paving the
way for the development of the TB test, and later worked on the possibility
of a bacterial origin for cancer. Cohn, on the other hand, was a pioneer in
nuclear magnetic resonance and studied enzyme reactions. Seibert seems to
fit more comfortably in the lineage of early twentieth century pathologists,
like those that populate Florence Sabin’s network, while Cohn belongs to
a later paradigm. Nonetheless, using these two collections in tandem and

pointing out the moments where they do overlap may provide a fruitful way
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for rethinking these histories.

Moreover, this project demonstrated that our collections are in mean-
ingful dialogue with each other. With the exception of Florence Seibert and
Florence Sabin, none of the women scientists whose collections we used
worked terribly closely with the others. The closest connections they formed
are mostly found within their own collections. However, we still did find
meaningful connections across the archive. Additionally, we also saw how
more complete collections could help augment collections that had not been
as well preserved. Britton Chance’s papers contained many illuminating
details about women in Mildred Cohn’s orbit. And for Barbara McClintock,
who destroyed much of her correspondence from before 1970, we found a
wealth of information about her network across the archive’s collections in
genetics, including in the papers of Curt Stern, Ernst Caspari, Theodosius
Dobzhansky, and Salvador Luria.

In at least one case, this process also drew attention to neglected
collections. For instance, cell biologist Margaret Reed Lewis emerged as a
key figure in the networks of Florence Sabin and Florence Seibert. As we
started to dig into other papers she might be in, we discovered that the APS
holds the papers of her husband, Warren Harmon Lewis. This collection
only has a paper inventory and is therefore essentially undiscoverable to
users. As there is only a shell finding aid, any people documented there
will not appear when users use the APS’s search interface to query the
collections. As we began to dig into the Lewis papers, we discovered not
only that many other women in the network were there, but also that many
of the letters were either from or addressed to Margaret Reed Lewis rather
than her husband. While our project did not have the resources to create an
electronic inventory for the papers, or to reprocess the papers to uncover the
extent to which Margaret Reed Lewis was represented there, it sheds light
on their existence and will hopetfully help guide researchers towards them in
the future.

Towards a New Subject Guide for the History of Science

Visualizing Women in Science focused on a curated selection of collections.
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How might this work be applied to all of the collections in a repository?
What risks could that entail? A crucial aspect of this approach was careful
and deliberate attention to the collections. The slow, painstaking research
the historian performed provided a method for thinking about the diversity
represented in the collections. While the APS does not have the resources
to use this approach on all collections, we want to argue that in the cases
of groups who are more likely to be marginalized in the historical record,
it is worth devoting these resources to uncovering their presence. Thinking
of ways to present collections outside of traditional finding aids does not
replace the slow recovery work to find these figures, but it may provide a
framework for rethinking how we help researchers use collections and frame
their own interactions with the holdings.

For the APS, this work holds some urgency. As part of the founding of a
Center for the History of Science, the APS wants to modernize and update
its subject guides for the history of science, and already we are thinking
about how we can incorporate the lessons of Visualizing Women in Science into
this work.

Currently, the subject guides are badly out of date. Each scientific field
has its own guide, which prevents researchers from seeing potential overlaps
between different parts of the collection. Some are drawn from the database
of finding aids and can be updated, while others are digital versions of
decades-old printed guides with no easy means to change. Additionally, in
the absence of dedicated staft for the history of science, it was previously
unclear who had the responsibility to update the guides.

Rather than fixing these old guides, the APS has decided to rethink the
subject guides for the history of science from the ground up. The plan is to
develop a unified subject guide for all of the history of science, with features
to allow users to filter collections based on particular disciplines or research
concerns. There are many open questions about this subject guide—not
least of all, which collections to include. For instance, many collections in
the history of anthropology are clearly in conversation with the collections
in the history of biology and medicine. However, these anthropological
collections are largely already covered by our Indigenous Subject Guide.

Do we need to have them in both places? Do we include collections like the
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((Amoss, Harold Lindsay

Figure 2: A prototype of what a visual subject guide could look like. Labeled nodes
indicate scientists whose papers the APS holds, while other nodes are individuals
named in the finding aids. A line between two nodes indicates correspondence exists

between the two nodes
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Benjamin Franklin Papers? Iranklin was a key scientist of his era, but only
a portion of the papers reflect his interest in science. How do we include
unprocessed or underprocessed collections?

For now, we are restricting our initial forays into twentieth century
biology, medicine, and physics. These represent main collection strengths of
the APS and are also the collections most in need of attention. The main
question at this stage is how we develop a sustainable workflow for develop-
ing a resource of this size. For Visualizing Women in Science, we had the luxury
of reading every letter, finding details and names that were not captured in
the finding aid. We will not have that luxury for this project if we want to
finish it. We will need to develop a method to fix the most egregious process-
ing errors, while still mainly working with readily available data.”

One strategy we hope to employ is augmenting the data available at the
APS with data available as Linked Open Data, such as Wikidata.?” Using
these databases, we can assign disciplines and other useful information such
as academic affiliation that may help researchers identify folders of interest
to them. This will build upon filtering functions that we pioneered in Visual-
wzing Women in Science, but will not require archivists to manually populate the
information. Providing our data as Linked Open Data will also allow other
archives to contribute their data, paving the way for cross-archival resources.

An initial internal prototype using twelve collections of researchers
affiliated with the Rockefeller Institute has already produced some interest-
ing results. These twelve collections, which include the papers of Florence
Sabin used in Visualizing Women in Science, mostly came to the APS in the
1960s directly from the Rockefeller Institute. Two of them, the papers of
Sabin and the papers of Nobel laureate Peyton Rous, clearly belong to the
treasures of the APS and have received much attention from researchers.
Another collection, the papers of Simon Flexner, is among our most used
collections and at around 115 linear feet is one of our largest collections.
While all of the collections have electronic inventories, many are badly in
need of updating and contain many errors and inaccuracies. The extent
to which these can be fully addressed in the framework of this project is an

open question, but we hope that finding similarities between the collections
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will point to the areas most in need of attention.

The initial proof-of-concept has already shown us the value of this type
of project, especially as a means of identifying people in the collection. We
were able to fix several outdated records and find common correspondence
between several records. In doing so, we are starting to have a sense of
which of these collections are the most similar, and which might be best
used in tandem. For instance, our efforts have shown that the Flexner
collection, which is significantly larger than any other collection included, is
a necessary auxiliary source for all of these collections. It also evaluated the
only woman scientist, Florence Sabin, in a separate algorithmic community,
reinforcing there may be something different about her collection. But much
work is still needed to turn this into a usable resource, and to make it into
something we can use across all the collections. With the establishment of
the Center for the History of Science and the allocation of two full-time
staff members to assist in this and related efforts, the APS hopes to develop a

sustainable model for pursuing this type of work.
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Abstract

This paper builds on the commercial determinants of health framework
through an analysis of the opioid crisis and the Opioid Industry Documents
Archive (OIDA). While conceptualizations of the commercial determinants
of health framework offer a critical lens on how corporate practices shape
health outcomes, they have historically conceptualized corporate actors

as external agents imposing harm. Drawing on insights from Science and
Technology Studies, we extend existing frameworks by examining how
commercial influence is embedded within and co-produced through tech-
noscientific, regulatory, and clinical infrastructures. Using OIDA, a public
repository of internal industry documents, we trace how pharmaceutical
and technology companies co-constructed notions of “risk” and “responsi-
bility” through predictive tools such as NarxCare, a clinical prescribing al-
gorithm for opioids. This sociotechnical case study illustrates how corporate
power operates through marketing or lobbying and through the production
of knowledge, technological design, and the shaping of clinical reasoning.
Our main thesis is that the commercial determinants of health framework
can be extended by using the OIDA as a site to trace how corporate power
is co-produced through technoscientific infrastructures that shape clinical
knowledge and practice.

Introduction

A growing body of scientific research has coalesced around what
Moodie et al. (2013) describe as the “science of the effects of corporate
behavior on health.” This emerging field interrogates the commercial
systems that produce disease and reframes public health crises as outcomes
of corporate forces (Jahiel and Babor 2007; Kickbusch et al. 2016; Maani et
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al. 2020). Grounded in frameworks like commercial determinants of health,
it builds on lessons from tobacco control to conceptualize corporations as
“vectors of disease” and to recast public health crises as “industrial epidem-
ics” (Moodie et al. 2011) and “market-driven epidemics” (Rimanyi et al.
2024). These paradigms invite a shift from biomedical to political-economic
explanations and reflect a broader reorientation of public health science
toward the analysis of policy, regulation, and economic systems.

The commercial determinants of health framework has become a
key approach for understanding how corporate actors influence health
outcomes at a population level. It brings attention to the ways in which
behavioral, metabolic, and structural risk factors are shaped by commercial
practices such as marketing, lobbying, and regulatory capture (Kickbusch
et al. 2016; Ireudenberg 2014). Scholars have further shown how industries
intervene in science, policy, and clinical practice to protect profits and
shape public discourse (Apollonio and Glantz 2017; McCoy et al. 2021).
Commercial determinants of health scholars have highlighted the necessity
for multisectoral strategies, the integration of both activist and scientific
knowledge, and more robust safeguards against corporate influence (Kelley
& Freudenberg 2022). Building on this foundation, we argue that analyzing
the commercial determinants of the opioid overdose crisis requires
methodological approaches that move beyond the historical framing of
commercial determinants of health as an external force acting upon
public health (see Figure 1). Instead, we propose understanding corporate
influence as an embedded force that operates through and is constituted
by unstable political, economic, technoscientific, and social infrastructures
(Jasanoff 2004). This approach, consistent with modifications of the original
framework published in later research (see Figure 2), opens space for a more
nuanced analysis of how health is governed, produced, and contested within
complex and often opaque systems of power.

Research in the field of corporate harm has been significantly shaped
by analyses of industry document archives; in this paper, we focus on the
Opioid Industry Documents Archive (OIDA) as our central site of analysis.
Modeled after the Truth Tobacco Industry Documents, an archive resulting
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from the 1998 Master Settlement Agreement in which 46 states sued major
tobacco companies in order to address the costs associated with treating
illnesses caused by smoking, OIDA offers unparalleled insight into how the
pharmaceutical industry expanded opioid markets, obscured harm, and
reshaped both pain management and addiction medicine in the United
States. Rather than positioning the archive as solely a repository of corpo-
rate malfeasance, we approach it as a generative infrastructure that opens
space for reimagining how knowledge about harm is produced, legitimated,
and contested across institutional, community, and epistemic boundaries.

By integrating insights from science and technology studies (ST'S),
this paper deepens the analysis of corporate influence by emphasizing the
co-production of knowledge and society (Jasanoff 2004) and demonstrating
how corporate actors, scientific categories, regulatory norms, values, and
technologies are mutually constitutive. ST'S scholars have explored how
epistemic authority and policy are produced together and how sociotech-
nical imaginaries shape public health responses (Hilgartner 2017; Murphy
2006). STS framing may illuminate the mechanisms through which cor-
porate power becomes embedded within public health systems. It can also
create space for identifying alternative epistemologies, care practices, and
grassroots interventions that might challenge dominant regimes of expertise
(Dumoulin et al. 2018; Mignolo 2002)

This paper challenges historical conceptions of corporate influence
in science and medicine that frame it as an exogenous, disruptive force
(Moodie et al. 2013). Drawing on a co-productionist framework (Jasanoff
2004), we argue that corporate power, its contestations, and alternative
epistemologies are embedded within and help constitute the infrastructures
of scientific knowledge, clinical practice, and public health governance. We
call for an expanded approach to the archive that extends beyond indus-
try-generated materials to include narratives of harm reduction advocates,
affected patients, and grassroots organizers whose perspectives illuminate
the contested terrain through which knowledge, power, and resistance
circulate. Although OIDA was originally established to expose corporate

malfeasance, its potential extends far beyond this function. By broadening
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the scope of archival inquiry to include community-based knowledge,
interventions by advocates, and alternative care practices, OIDA can serve
as a critical tool for understanding how corporate and state interests have
become embedded within science and public health. This involves analysis
that examines what corporations do and traces how systems of knowledge,
regulation, and resistance are co-produced.

To illustrate this co-productive dynamic, we consider a case study of the
development and deployment of health information technology systems and
predictive risk scoring tools, with a focus on NarxCare (Kabella et al. 2025).
Sociotechnical imaginaries, defined as “imagined forms of social life and
social order that center on the development and fulfillment of innovative
scientific and/or technological projects,” extend beyond visions of what the
future could look like to how they shape what kind of future society believes
it should pursue (Jasanoff et al. 2007). In the case of NarxCare, internal
documents from OIDA revealed that the platform emerged as a product of
intertwined commercial, regulatory, and scientific imaginaries. Marketed to
clinicians, insurers, and regulators, NarxCare employs opaque algorithms

13

to calculate a patient’s “risk” of prescription drug misuse. Pharmaceutical
companies and allied tech firms played a central role in shaping this
predictive infrastructure, deploying discourses of “responsible prescribing,”
“data-driven medicine,” and “individualized risk” to reframe structural
concerns about the opioid overdose crisis into a matter of patient-level
surveillance and control. In doing so, they co-produced a sociotechnical
regime that legitimized industry involvement in governance and displaced
systemic critiques of pharmaceutical harm. This case exemplifies how
sociotechnical imaginaries, when mobilized through corporate influence,

shapes clinical reasoning, and public health intervention, and democratic

accountability.

The Commercial Determinants of Opioid Overdose and
Exposure of Corporate Harm

In her September 2024 blog post titled “Commercial interests con-
tribute to drug use and addiction,” Nora Volkow, Director of the National

Institute on Drug Abuse, offered a striking shift from earlier biomedical
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framings of substance use disorders. She described how industries such as
tobacco, cannabis, alcohol, gambling, social media, and ultra-processed food
companies strategically engineer and profit from addictive behaviors and
shaped environments that normalize and exacerbate substance use. Framing
these forces as “commercial drivers,” Volkow’s post signaled an institutional
acknowledgment of commercial determinants of health.

The commercial determinants of health framework was originally
defined as the study of the “strategies and approaches used by the private
sector to promote products and choices that are detrimental to health
(Kickbusch et al. 2016).” It draws on a broad body of research in political
economy, corporate power, and public health to analyze how commercial
actors influence health outcomes as well as the regulatory, economic,
and social environments in which populations live and work. Within this
framework, corporations are understood to operate through a range of
interconnected mechanisms—including marketing, lobbying, corporate
social responsibility initiatives, and expansive supply chains—that together
contribute to the normalization of risk and the amplification of health
disparities.

Scholarship addressing commercial determinants of health has
emphasized how corporate actors shape health policy, public opinion, and
clinical guidelines, often through less visible or indirect means (Kickbusch
et al. 2016; Maani et al. 2020). A key concept within this literature is the
“corporate playbook,” which refers to a recurring set of strategies used by
commercial entities to advance their interests and maintain legitimacy in
public relations campaigns and influencing regulatory bodies (Lacy-Nichols
et al. 2022). As both an analytical and methodological tool, the corporate
playbook enables researchers to track and examine patterns of influence
across sectors and industries and offers a structured approach for under-
standing how corporate strategies are mobilized in different health contexts.

While the commercial determinants of health framework offers a
critical lens on corporate influence, its analytic scope may be constrained in

its original form, in which commercial actors were conceptualized as exog-
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enous forces, rather than as entities co-constituted with the social, political,
and institutional domains they inhabit. In the context of the opioid crisis,
such an approach risks reducing the complex dynamics between corporate
power, state mechanisms, and health systems. By framing pharmaceutical
companies merely as “bad actors,” this perspective overlooks the ways in
which these entities have been coproduced within regulatory frameworks,
pain management protocols, medical science, technology, and even public
health strategies. Recognition of this weakness has led researchers to
reassess directions of influence in the framework (Gilmore et al. 2023).

The Opioid Industry Documents Archive (OIDA) offers a crucial inter-
vention into how the commercial determinants of health are understood,
researched, and made actionable. As a publicly accessible digital repository
co-curated by the University of California, San I'rancisco (UCSF) and
Johns Hopkins University, OIDA houses over 26 million pages of internal
corporate records released through litigation against opioid manufacturers,
distributors, and consultants. These materials, including sales reports,
marketing strategies, internal communications, regulatory filings, deposition
transcripts, and training manuals, offer unparalleled empirical insight into
the operational logics of pharmaceutical firms and the mechanisms through
which they shaped the US opioid crisis.

Originally developed as part of the Global Settlement Agreement
resolving lawsuits against the opioid industry, OIDA is hosted by UCSF’s
Library Archives and Special Collections, which also curates the Truth
Tobacco Industry Documents. Building on the tobacco document archive
model, UCSF expanded its industry collections over time to include records
from the pharmaceutical, chemical, food, and fossil fuel sectors (OIDA
2025). These interlinked collections allow for cross-sectoral analysis of
corporate influence on health and provide an evidentiary foundation for
interdisciplinary scholarship spanning public health, regulatory studies,
history, journalism, and digital humanities. In response to the growing
recognition of corporate harm, UCSF has established dedicated centers,
such as the Center for Tobacco Control Research and Education and

the Center to End Corporate Harm, that focus on advancing research,
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training, and policy interventions aimed at addressing the pervasive impact
of corporate interests on public health. This body of work underscores the
urgency of critically examining the commercial determinants of health and,
in the interest of this paper, within the context of the opioid crisis.

More than a static repository, OIDA constitutes a co-produced infra-
structure that reconfigures the evidentiary terrain of pain management and
addiction. It enables researchers, journalists, policymakers, and community
advocates to move beyond abstract or deterministic models of corporate
influence and instead trace the specific, situated ways in which commercial
strategies were embedded within clinical practice, regulatory regimes, and
public health policy. In doing so, OIDA facilitates a shift in analytical focus
from individual pathology or moral failure to institutional complicity and
systemic harm.

The archive’s stated mission—to “shine a light” on the commercial
determinants of the crisis by promoting transparency, accountability,
and evidence-based research—resonates closely with Nora Volkow’s call
to reckon with the role of profit-driven industries in shaping patterns of
addiction. While Volkow’s blog post signals an epistemological shift within
federal discourse, OIDA operationalizes this orientation by transforming
legal evidence into public infrastructure. It invites scholars to continue
extending the commercial determinants of health framework beyond a
critique of external corporate interference, generating new understanding
for how commercial logics become entangled with and constitutive of health

governance.

From Exposures to Entanglements: Expanding the
Framework

Drawing from ST, the co-productionist perspective illuminates how
the pharmaceutical industry’s influence in the opioid crisis took shape
both through lobbying and marketing and the coordinated development
of clinical science, prescribing policies, drug safety frameworks, and
digital risk management technologies. For example, the creation of Risk

Evaluation and Mitigation Strategies, electronic prescribing mandates, and
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algorithmic surveillance tools like Prescription Drug Monitoring Programs
and NarxCare were regulatory responses that were shaped in tandem with
evolving claims about opioid efficacy, safety, and patient risk. These systems
institutionalized a policy environment that both extended the reach of
pharmaceutical solutions and obscured structural causes of addiction and
pain.

The concept of co-production, as developed in ST, highlights how
scientific authority and social order are mutually constituted (Jasanoff
2004). Scientific knowledge does not arise in a vacuum; rather, it gains
credibility and traction through alignments with institutional priorities,
political logics, and cultural imaginaries. In the case of the opioid crisis,
corporate actors strategically shaped the field of opioid science by funding
research, partnering with professional societies, and promoting distinctions
between “legitimate” and “illicit” opioid use. These efforts legitimized
pharmaceutical opioid use as rational and necessary, while framing other
drug use as criminal and deviant (Herzberg 2020). As Hilgartner (2017) and
Murphy (2006) have shown, the authority of scientific claims is inseparable
from the infrastructures through which they are assembled, circulated, and
authorized.

Drawing from both analytical and pragmatic orientations of co-produc-
tion (Bremer & Meisch 2017; Norstrém et al. 2020), we approach the OIDA
as a repository of corporate malfeasance and as a site for reimagining public
health knowledge-making. The archive shows that scientific practices, policy
tools, and commercial interests co-evolved through iterative negotiations
in which definitions of risk and standards of care were contested, revised,
and stabilized. For instance, documents in the archive reveal how pharma-
ceutical companies worked with medical experts to redefine pain, in ways
that influenced clinical guidelines and risk categorizations and made opioid
prescriptions more broadly accepted and medically justified (Van Zee 2009).

Recognizing the opioid crisis as a co-produced phenomenon shifts
analytical attention from discrete moments of corporate wrongdoing
to the sociotechnical systems through which harm becomes routinized,

normalized, and justified. For example, the opioid industry’s strategic
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investment in the use of risk assessment tools like NarxCare, which were
marketed as necessary for patient safety, helped normalize the widespread
prescribing of opioids by framing it as a controlled, scientifically grounded
practice, rather than corporate-driven overprescribing (Kabella et al.
2025). This perspective compels us to examine infrastructures—scientific,
technological, regulatory—that shape how addiction, risk, and care are
defined and managed. By treating the OIDA as a dynamic site of epistemic
struggle, rather than a static record of corporate exposure, we can trace
how knowledge about the opioid overdose crisis is continually co-produced.
"This approach reveals how corporate, regulatory, and clinical actors engage
in ongoing negotiations over definitions of risk and harm. In doing so, it
surfaces alternative imaginaries that contest the industry-dominated public

health frameworks that have normalized and justified the opioid crisis.

Case Example: Health IT and Predictive Risk Tools

The development and implementation of Health I'T and predictive risk
tools like NarxCare exemplify how co-production operates in practice by
materializing political rationalities, codifying contested forms of knowledge,
and shaping everyday clinical encounters under the guise of neutral
data-driven decision-making. Health I'T constitutes a critical domain for
examining how corporate power is embedded within, and operates through,
both overt mechanisms of influence and the routine, encoded practices
that structure everyday clinical care. NarxCare, an opioid risk prediction
technology, was positioned as a neutral instrument of clinical decision-mak-
ing. Closer analysis reveals it to be a sociotechnical artifact or site through
which political, epistemic, and social norms are enacted and contested
(Oliva 2022). Such systems encode visions of risk, responsibility, and care
that reflect the interests and imaginaries of their designers, funders, and
regulators.

NarxCare, now part of 52 of the 54 US prescription drug monitoring
programs, illustrates how co-production operates in practice. This propri-
etary algorithm calculates risk scores for opioid misuse by aggregating data

from sources including prescription histories, criminal justice involvement,
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and even consumer behavior. While marketed as a public health safeguard
to prevent overprescribing, NarxCare’s opaque logic, lack of FDA oversight,
and unvalidated predictive methods have raised significant concerns. These
concerns encompass technical flaws and regulatory gaps as well as deeper
tensions around how pain management is governed and who is authorized
to define legitimate care.

Drawing on internal documents from the OIDA and triangulated media
sources, we found that the pharmaceutical industry actively participated in
the implementation and diffusion of NarxCare (Kabella et al. 2025). Opioid
companies that previously contributed to the opioid crisis sought to rebrand
themselves as responsible stewards by promoting risk analytics as evidence
of improved oversight. This strategic pivot shifted the framing of harm
from systemic regulatory failure to the individualized mismanagement of
patient risk. By embedding algorithmic risk scoring into electronic health
record systems, corporate actors co-produced a new regulatory terrain: one
where accountability was operationalized not through structural reform, but
through intensified surveillance of patients (Chiarello 2023, Kabella et al.
2025; Oliva 2022).

NarxCare emerged through the alignment of pharmaceutical
self-regulatory imperatives, emerging policy imperatives around data-driven
governance, and clinical discourses about misuse and deviance. It also
stabilized a broader social imaginary in which addiction is pathologized as
a failure of individual responsibility, rather than a consequence of systemic
and structural inequities. The result is a technological infrastructure that
disciplines both patients and providers, while reinforcing boundaries
between legitimate and illegitimate opioid use (Chiarello 2021; Herzberg
2020).

Public resistance to the use of NarxCare further illustrates that these
infrastructures are neither total nor uncontested. A 2021 WIRED exposé
revealed how chronic pain patients, especially women, were denied
treatment due to algorithmic red flags (Szalavitz 2021). Grassroots advocacy
groups, addiction medicine societies, and public interest law organizations

have since mobilized against the use of unregulated algorithms in clinical
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decision-making (Buonora et al. 2024, McElfresh et al. 2023; Miotto 2022,
Oliva 2022; Webster et al. 2023). Their critiques expose how algorithmic
objectivity masks profound social and epistemic exclusions. These
counter-narratives foreground the harms of data-driven medicine not as
anomalies, but as systemic consequences of a technocratic public health
regime that privileges control over care.

As such, NarxCare is more than a tool that supports clinical decisions;
it remakes the terrain of health governance. It narrows the scope of care to
what is legible to an algorithm, redistributes responsibility from institutions
to individuals, and legitimizes surveillance under the guise of safety. It also
reconfigures the meaning of medical legitimacy itself, rendering certain
bodies and practices suspect by default, while insulating the institutions that
produced the overdose crisis. In this way, predictive risk tools function as
infrastructures of power, encoding contested moral and political judgments
into the very architecture of public health.

The case of NarxCare underscores the value of co-productionist
analysis in making visible the epistemic politics of health technologies. It
invites us to treat tools as technical objects and relational actors in broader

struggles over knowledge, authority, and accountability.

Conclusion

Confronting corporate power within the opioid crisis requires a critical
re-examination of public health’s epistemological foundations. This paper
describes how corporate influence is co-produced materially and epistemi-
cally through clinical standards, regulatory frameworks, and socio-technical
infrastructures. Drawing from ST'S, we demonstrated how tools like
NarxCare illustrate the entanglement of commercial interests with health
governance, creating algorithmic regimes that individualize risk and obscure
structural determinants of harm. The pharmaceutical industry’s role in
shaping opioid science and digital surveillance infrastructures points to the
need to interrogate what knowledge is produced and how that knowledge
becomes institutionalized, legitimated, and contested within systems of care.

Our analysis attempts to address gaps in public health approaches,
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where interventions often remain anchored in behavioral and metabolic

risk models, such as cessation campaigns, screenings, and health education,
that may overlook the political, economic, and structural systems sustaining
health inequities (Dawes 2022; Freudenberg et al. 2021; Kentikelenis and
Rochford 2019; Knight 2020). We argue that integrating commercial
determinants of health with tools like the Opioid Industry Documents
Archive can offer new pathways for knowledge generation that address these

systemic, co-constituting forces.
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