
B i g  D a t a  A p p r o a c h e s  F o r  B i g  P i c t u r e s :  
A  C h a n g e  O f  S c a l e  I n  I s o t o p i c  S t u d i e s

Kevin Salesse, Ph.D.



‘Red and blue pills’ concept

"You take the blue pill... the story ends, you wake up in your bed and believe whatever you want.
 You take the red pill... you stay in Wonderland, and I show you how deep the rabbit hole goes."

The Matrix, 1999

Neo

Rebel leader Morpheus

Point of view



Which circle is larger?

Despite what you might think, these circles are NOT equal. 

Who believe that 
the red circle is 
larger? 

Who believe that 
the blue circle is 
larger? 

Point of view



Which circle is larger?

Before I said anything about these two circles 
what was your first instinct? 

Equal, and you 
were right!

Point of view



What did we learn?

It is easy to be manipulated!

But be careful, it 
can sometimes be 

lazy…

If there is 
something fishy, 

your brain is 
your best asset!

Point of view



Hold on! Am I manipulating you right now?

Perhaps…

Point of view



Well, if I was manipulating you…

=

… I would say these two cars are the same!

Point of view



Or…

=

There is a common misconception among non data scientists that data 
tables, databases, and Excel spreadsheets are one and the same thing!

Database Spreadsheet

Point of view



https://www.youtube.com/watch?v=x4Xt0M1mHbc&ab_channel=365DataScience 

Database vs spreadsheet

https://www.youtube.com/watch?v=x4Xt0M1mHbc&ab_channel=365DataScience


Database Spreadsheet

Database Dataset
A collection of organized data that is stored and 
accessed electronically

A collection of data that is organized in a 
specific format

Typically used to store and manage large 
amounts of data to support the operations of an 
organization

Typically used for research, data analysis, and 
machine learning projects

Can store a wide range of data types, including 
text, numbers, images, or other types of data

Can be stored in a variety of formats, such as a 
spreadsheet, a CSV file, or a database

Can have multiple datasets and can be used for 
different applications

Can be a subset of data extracted from a larger 
database

Typically used as a comprehensive and long-
term storage solution Typically used for specific purpose

And large dataset stored in an Excel spreadsheet is still not a database...

Database vs spreadsheet



Poorly-managed data lakes have been 
facetiously called data swamps.

They dangle the benefits of 
machine learning and artificial 

intelligence in front of you.

Data lakes as one of the more controversial ways to manage big data. 
We see people creating big data graveyards and hoping to do something 

with it down the road. But then they just lose track of what’s there. 

https://sonra.io/data-lake/are-data-lakes-fake-news/

Data lake vs data swamp



Achieving this involves converting the data into a uniform format with consistent 
definitions. These definitions form your metadata, identifying the key aspects of your data.

Data standardization is key. 

It aids in establishing well-
defined elements and attributes, 
ensuring a comprehensive 
inventory of your data. 

Regardless of the insights you 
seek or the problems you aim to 
solve, gaining a proper 
understanding of your data is 
an essential initial step.

Data standardization



Yes, on purpose or not…

So, are scientists misleading you when it comes to databases?

Both Neo and another character, Cypher, take the red pill over the 
blue pill, though later in the film, the latter demonstrates regret for 
having made that choice, saying that if Morpheus fully informed him 
of the situation, Cypher would have taken the other pill.

Knowledge is key

Point of view



The database hype cycle!

Point of view



Arie de Niet who is Senior Data Scientist at Witteveen+Bos (The Netherlands): 
“Beyond artificial intelligence, we need human intelligence.”

Standardized databases

Data lake or platforms
Machine learning & AI

Disclaimer: I do not 
plan on engaging in 
ad hominem attacks 
here… or maybe…

Point of view



Welcome to IsoArcH – the premier community-driven 
platform for isotope research in bioarchaeology and 
forensic sciences.

More than just a database, IsoArcH embodies a 
collaborative spirit and an unwavering commitment to 
open data culture. By fostering knowledge-sharing, 
IsoArcH offers researchers an unparalleled opportunity to 
connect and collaborate.



ISOARCH
12 YEARS
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Synthesis of isotopic studies in the field of archeology
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in the papers included in the survey per year

From Szpak et al. 2017

Inception

Bibliographic records inventory



No isotope web-databases for 
bioarchaeological finds.

Radiocarbon databases 
(all sample types)

Isotope databases for modern 
environmental samples

Isotope databases for 
archaeological artefacts

Shreurs, 1968
Van Strydonck and de Roock, 2011

http://oxalid.arch.ox.ac.uk/
Stos-Gale and Gale, 2009

http://www.waterisotopes.org 
Bowen and Revenaugh, 2003; Bowen, 2011

Gillepsie et al., 1984

Inception

An overview of existing databases in 2011

http://oxalid.arch.ox.ac.uk/
http://www.waterisotopes.org/


Inception

IsoArcH showcased as a preview in 2015



IsoArcH is a timely endeavor in 
the era of 'Big Data'.

Stansbie et al., Big, bad (?) data. New approaches to the study 
of food, identity and landscape in early medieval England. 
Medieval Settlement Res. 2015; 30:16‐24.

Grupe et al., The concept of isotopic landscapes: Modern 
ecogeochemistry versus bioarchaeology. In: Grupe G, Grigat A, 
McGlynn GC, eds. Across the Alps in Prehistory. The 
Netherlands: Springer International Publishing; 2017:27‐48.

Roberts et al., Calling all archaeologists: guidelines for 
terminology, methodology, data handling, and reporting when 
undertaking and reviewing stable isotope applications in 
archaeology. Rapid Commun Mass Spectrom. 2018; 
32:361‐372.

Pauli et al., Opinion: Why we need a centralized repository for 
isotopic data. Proc Natl Acad Sci U S A. 2017; 114(12):2997‐3001.

Inception

Calls for the creation of isotope data repositories in 2015-18



Inception

Wait, what the ‘Big Data’ era is?

Big Data refers to the vast amounts of data that are collected, stored, and analyzed for 
insights that can lead to better decision-making and strategic actions in various fields 
such as business, science, and technology.



https://doi.org/10.1016/j.jasrep.2017.07.030 

Inception

First publication about IsoArcH in 2018

https://doi.org/10.1016/j.jasrep.2017.07.030


IsoArcH

Open-access Web-based

Spatial Collaborative

www.isoarch.eu

Community management

A research model

Web-mapping

IsoArcH database

Bioarchaeology

Initial aims



Human Animal Plant

Individual identification number

Archaeological site 

Chronology

Isotopic data 

Anthropological, archaeological or botanical data

Ready for all kind of isotopic 
proxies on bulk samples.

Residues

IsoArcH is designed for:
- Archaeothanatology

- Zooarchaeology
- Archaeobotany

Quality
criteria

Stable 
isotopes

Radiogenic
isotopes

δ13C, δ15N
or δ34S

%Collagen
%C, %N, %S,

C:N, C:S or N:S

Carbonate or 
phosphate

[Sr] and
87Sr/86Sr

δ13C or 
δ18O

Stable 
isotopes

Organic Mineral

Fraction

Isotopic proxies and associated sample quality
criteria measured on the organic and mineral 
fractions of human and non-human remains.

IsoArcH database

Initial data organisation



Version 0

Version 1

Version 1.5

From Excel to a relational 
database model

IsoArcH database

Architecture evolution



IsoArcH database

Architecture evolution
Version 2

Simplification = maturation process
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Open-source software solutions!

V2Apps

IsoArcH database

Main website and database



Grist is a relational spreadsheet-database, 
used as a community data management zone.

IsoArcH database

Database option



IsoArcH database

Data model



IsoArcH database

Data lifecycle



Example of map generated through IsoArcH showing the distribution of 
Roman archaeological sites where isotopic data for human and non-

human samples are available.

Explore available data online
Download data from IsoArcH

Upload data in IsoArcH

An online form to query the IsoArcH 
database

Form to be downloaded 
online and filled on the 

user computer before to 
be submitted to IsoArcH

Submission:
contact@isoarch.eu

IsoArcH database

A query interface and a web-mapping tool

mailto:contact@isoarch.eu


The layer provides the mean 87Sr/86Sr isotope values 
for the lithological units of France. The strontium 

isotope data comes from the IRHUM database

The surface geologic map of France is 
from the OneGeology Europe Project

A web-mapping tool still in development

IsoArcH database

Data exploration



A lack of interest for some regions
(e.g. North Africa, Central Europe, France)

Research 
lack

Research 
lack

Research 
lack

IsoArcH is the world's largest repositories with standardized 
isotopic data and metadata deriving from archaeological contexts.

IsoArcH database

Content



IsoArcH database

Content

%N 12724 δ13C collagen 24496
N:S 561 δ13C carbonate 4887
Nd concentration 23 δ18O carbonate 4337
C:N 22778 δ18O phosphate 1041
Sr concentration 1376 δ34S 702
%C 12936 143Nd/144Nd 40
C:S 647 δ15N 23683
%S 733 87Sr/86Sr 3568
Collagen yield 12344 14C 894
εNd 40

63648
64162

TOTAL
127810



No more temporal and 
geographical limits

Some recent examples:
- Eastern Asia (China, Korea, Japan, etc.)

- Polynesia
- South America (Brazil)

IsoArcH database

Content



Not-for-profit organization

57 IsoArcH datasets with DOIs so far 

Divi Builder + premium WordPress

IsoArcH database

Digital object identifier for IsoArcH datasets



Zotero is a free and open-source reference 
management software

Managing bibliographic data 
and related research materials

All references included in IsoArcH
Available online

Public, Closed Membership
Anyone can view

Only members can edit

http://www.zotero.org/groups/2114446/isoarch

IsoArcH database

Reference management software

http://www.zotero.org/groups/2114446/isoarch


Attribution/Non-Commercial/Share-Alike 4.0/
International (CC BY-NC-SA 4.0)

(https://creativecommons.org/licenses/by-nc-sa/4.0/)

Creative Commons License

The data stored is subject to a licensing agreement.

The utilization of the IsoArcH database comes at no cost.

IsoArcH database

License

https://creativecommons.org/licenses/by-nc-sa/4.0/


THE ISOARCH COMMUNITY



From its inception in 2011, the IsoArcH initiative has been an 
altruistic effort to benefit and engage as many people as possible 
in the field of bioarchaeological science and beyond. 

The initiative quickly evolved from a small community to a 
multidimensional one of like-minded individuals promoting, 
in addition to their common scientific interests, best practices in 
data accessibility and ethics, collaborative knowledge, open 
research practices, reproducibility, transparency, scientific 
innovation, inclusion, and/or public awareness.

https://doi.org/10.1016/j.dib.2022.108595 

IsoArcH community

Towards an open and collaborative isotope data culture

https://doi.org/10.1016/j.dib.2022.108595


The principles of FAIR and CARE form the bedrock of the isotope data culture we are fostering.

Russo Carroll et al. (2020): “While centering data in the FAIR Principles 
complements other efforts to inform responsibilities for data producers and 

repositories, the CARE Principles extend that work to actions that align with 
the ‘people’ and ‘purpose’ for which data exist and are used.”

https://doi.org/10.5334/dsj-2020-043 

IsoArcH community

A community with principles

https://doi.org/10.5334/dsj-2020-043


The IsoArcH community is composed of five 
different, but not mutually exclusive, types of 
engaged members: 

1) adherents, 
2) contributors, 
3) users, 
4) followers, and 
5) sponsors. 

Together, they constantly reshape the semantics 
and dynamics of the IsoArcH initiative.

IsoArcH community

The IsoArcH circles



The objects of the Association are: 1. the study of humans, their activities, their cultures 
and their environment by biogeochemical and, in particular, isotopic analyses; 2. the 
scientific and technical support of a free online database, entitled « IsoArcH Database » 
and accessible at www.isoarch.eu; 3. facilitating access to analytical platforms or tools, and 
the transfer of knowledge and technical knowledge related to archaeological sciences; 4. the 
organization of study days and cultural events to work towards scientific emulation 
and ensure the promotion and dissemination of results in these areas of research.

President: Dr. Kevin Salesse
Vice-President: Dr. Lisette Kootker

General Secretary: Dr. Esther Plomp
Treasurer: Dr. Francesca Fulminante

Communication Officer: Dr. Chris Stantis

IsoArcH community

More than a database: an association



Memberships: 
25€/calendar year (Individual)

500 €/calendar year (Institutional)

Over 100 members

Crucial financial and 
scientific support

An active community

Benefits available

IsoArcH community

Membership



A tool designed for you!
700+ registered users on IsoArcH

Users

Distribution of IsoArcH users all around the world

Users

Distribution of IsoArcH 
users all around the world

Follow us on Twitter: 
@isoarch_eu

1659 followers

Follow us on Facebook: 
@isoarch

1362 followers

Follow their example and join us!

IsoArcH community

IsoArcH users through the world



A 4-year agreement with the Elsevier’s journal Data in Biref

Article processing charge (APC) waiver for IsoArcH
members willing to publish a data article!

IsoArcH community

Highlights on sponsors



WHAT’S NEXT?



A dark year: 2021…

https://fr.wikipedia.org/wiki/Incendie_du_centre_de_donn%C3
%A9es_d%27OVHcloud_%C3%A0_Strasbourg 

Future directions

Need to develop backup & recovery solutions

https://fr.wikipedia.org/wiki/Incendie_du_centre_de_donn%C3%A9es_d%27OVHcloud_%C3%A0_Strasbourg
https://fr.wikipedia.org/wiki/Incendie_du_centre_de_donn%C3%A9es_d%27OVHcloud_%C3%A0_Strasbourg


The involvement of academic 
institutions adds credibility to the 
initiative, as researchers tend to place 
higher trust in academic institutions 
compared to the broader "web" 
sources.

IsoArcH will be included in the roster 
of databases approved by MUNI.

Future directions

Transfer to MUNI servers



Future directions

The tip is still growing…

Making use



DiB special Issue (2021-2022)
 “IsoArcH best practices for managing and sharing data”

By K. Salesse

JASRep special issue (2020)
By R. Fernandes & K. Salesse

More initiatives to come…

Future directions

Bolstering the community



Gamification is about improving the actual user engagement in the database logic 
system, by encouraging users to spend more time and resources than expected, by 

rewarding them through the Status-Access-Power-Stuff (SAPS) model.

Future directions

Bolstering the community



IsoArcH is in the Elsevier list of 
trusted databases

IsoArcH could work to obtain a 
CoreTrustSeal certification

https://fairsharing.org/bio
dbcore-001834/

2021
Global Directory of Open Access Repositories

2023

2022

Future directions

Becoming a trusted repository



Supplementary material is a ubiquitous feature of 
scientific articles, particularly in journals that limit the 
length of the articles. While the judicious use of 
supplementary material can improve the readability of 
scientific articles, its excessive use threatens the scientific 
review process and by extension the integrity of the 
scientific literature. In many cases supplementary material 
today is so extensive that it is reviewed superficially or 
not at all. Furthermore, citations buried within 
supplementary files rob other scientists of recognition of 
their contribution to the scientific record. 

Why should I share my data with IsoArcH
when it is included in my article?

Pop & Salzberg, 2015
(BMC Bioinformatics)
10.1186/s12859-015-0668-z 

Supplementary files:

“When you publish a research paper, you are also 
simultaneously publishing the data that supports your 
work. The readers of your article have equal rights to 
see both the words and the numbers – they are 
inseparable.”

“We need the numbers – all the numbers – behind the 
published figures, graphs, contour plots etc. And these 
need to be specific; that is not averages within regions 
and so on. Your readers may well wish to re-plot these 
data to test a pet theory, or to assign them as a class 
problem, or to combine the results in a major review 
article.”

Manuscript:

Peter Brewer, Editor-in-Chief of JGR: Oceans and 
Monterey Bay Aquarium Research Institute
https://eos.org/editors-vox/do-you-expect-me-
to-just-give-away-my-data

Best practices

Data accessibility



“By academic freedom I understand the right to search for the truth 
and to publish and teach what one holds to be true. This right also 
implies a duty; one must not conceal any part of what one has 
recognized to be true. It is evident that any restriction of academic 
freedom serves to restrain the dissemination of knowledge, thereby 
impeding rational judgment and action.”

Openness is one of the most important principles 
in scientific inquiry, but there are many good 
reasons for maintaining secrecy in research.

Albert Einstein, quotation inscribed on his statute in front 
of the National Academy of Sciences, Washington, DC.

Best practices

Openness



Data access is critical to empirical research, but past work on open 
access is largely restricted to the life sciences and has not directly 
analyzed the impact of data access restrictions. We analyze the impact 
of improved data access on the quantity, quality, and diversity of 
scientific research. […] Our results suggest that improved access to 
scientific data can lead to a large increase in the quantity and quality 
of scientific research. Further, better data access disproportionately 
enables the entry of scientists with fewer resources, and it promotes 
diversity of scientific research.

Nagaraj et al., 2020 (PNAS) 
doi.org/10.1073/pnas.2001682117

Best practices

Moving forward



Best practices

A keyword



Dr. Kevin Salesse

Thank You
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