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• Chronological data = foundational interpretative layer

• Data must be preserved, updated, verified

• Many DBs are project deliverables: build fast, then stall

• The result: drifting standards, unclear provenance, brittle citability

• Sustainability requires community involvement

Why Chronology Databases Matter
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14C-Palaeolithic

14SEA

ADIAS

aDRAC

AgriChange

AIDA

ArqueoData

AustArch

BANADORA

BDA

CalPal

CARD

caribbean-14C

Chapple et al. 2022

Cochrane et al. 2021

CONTEXT

Crema&Kobayashi 

2020

Douglass et al. 2019

EgyptDB

emedyd

EUBAR

EUROEVOL

Flohr et al. 2015

Görsdorf 2000

IDEARQ

IRDD

Katsianis et al. 2020

KIK-IRPA

KITE East Africa

La Catalunya

MedAfriCarbon

MesoRAD

NeolithicKoreaDemo

NeoNet

NERC

NERD

NZCD

ORAU

p3k14c

PACEA

Palmisano et al. 2017

PIDBA

PPND

RADON

RADON-B

rapanui-radiocarbon

Rekihaku

rxpand

SARD

TAY

Torres Strait

vmtropicar

Wang 2014

Зайцева et al. 2016

Колосов 2016

Тимофеев et al. 2004

56 radiocarbon databases

39 open radiocarbon databases*

606000 radiocarbon dates**

* according to https://opendefinition.org/

** not distinct records

https://opendefinition.org/
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Image: Schmid et al.

https://github.com/ropensci/c14bazAAR
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Roe et al. 2025
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Data: Roe et al. 2025
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Data: Roe et al. 2025
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c14bazAAR

https://docs.ropensci.org/c14bazAAR/ 

IntChron

https://intchron.org/  

p3kc14

https://www.p3k14c.org/ 

https://docs.ropensci.org/c14bazAAR/
https://intchron.org/
https://www.p3k14c.org/


Folie mit Grafik oder Bild

9

?
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An open repository and curation platform for chronometric data 

from archaeological contexts worldwide.

XRONOS
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https://xronos.ch
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C14 Typo Dendro

Sample

Context

Site

C14Lab

Material Taxon

SiteType

Citation

Reference
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• Overly narrow data model

 • No documented curation workflow

 • No versioning or provenance

 • Hidden assumptions, inconsistent taxonomies

 • No exit strategy (“dead projects” problem)

Typical Pitfalls in Research Databases
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https://github.com/xronos-ch 

https://github.com/xronos-ch
https://github.com/xronos-ch
https://github.com/xronos-ch
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https://r.xronos.ch
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library(c14bazAAR)
library(cleanc14) # remotes::install_github("joeroe/cleanc14")
library(tidyverse)

c14 <- get_c14data("all")

c14 |>
mutate(
labnr = c14_control_lab_id(labnr, quiet = TRUE, warn_unmatched = FALSE),
material = c14_control_material(material, quiet = TRUE, warn_unmatched =

FALSE)
) |>
distinct(site, labnr, c14age, c14std, material, species)

#>  Radiocarbon date list
#>  dates: 288471
#>  sites: 50139
#>  uncalBP: 80000 ― -3800 
#> 
#> # A data frame: 288,471 × 6
#>    labnr c14age c14std site         material      species
#>    <chr>  <int>  <int> <chr>        <chr>         <chr>  
#>  1 OxA- 7444     37 Aktopraklık bone          <NA>   
#>  2 OxA- 6800     36 Aktopraklık bone          <NA>   
#>  3 GrA- 7750     40 Barcın Höyük charcoal      <NA>   
#>  4 Beta- 7730     30 Barcın Höyük charcoal      <NA>   
#>  5 GrA- 7715     40 Barcın Höyük charcoal      <NA>   
#>  6 Beta- 7670     40 Barcın Höyük charcoal      <NA>   
#>  7 GrA- 7565     40 Barcın Höyük charcoal      <NA>   
#>  8 Beta- 7530     40 Barcın Höyük plant remains <NA>   
#>  9 Beta- 7480     40 Barcın Höyük plant remains <NA>   
#> 10 GrA- 7470     60 Barcın Höyük charcoal      <NA>   
#> # … with 288,461 more rows
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Our guiding principles (before choosing any technology):

• Longevity over novelty:
We favour tools with stable communities and long maintenance histories.

• Transparency & reproducibility.
Every computational step should be inspectable, versioned, and citable.

• Interoperability by default:
Data must be usable outside the platform: APIs, open formats, LOD links.

• Modularity over monoliths:
Database, API, and analytical tools should not depend on each other’s release cycles.

→ These principles shaped our final stack: Rails (backend), REST API, R ecosystem.

Designing a Database Requires Early Decisions
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1.What problem does it solve?

2.Who curates it over time?

3.How are updates made transparent?

4.Is the data model extensible?

5.Does it follow FAIR principles?

6.How are communities engaged?

7.How is long-term sustainability ensured?

Checklist for „Planning Your Own Database“
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• Governance design didn’t mature by project end

• Roles/decision rights were implicit (and therefore fragile)

• Long-term stewardship was still “owned” by the project team

What we did not finish
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SUSTAINABILITY?
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• XRONOS stays alive through ESTER integration

• That creates runway (capacity + resourcing)

• But it also creates risk: dependence on one grant / one PI

• Therefore: we must design the handover now

Buying time ≠ solving sustainability
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XRONOS 

Curators
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single

point of

failure
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STEWARDSHIP?
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• Technical layer: open code, open interfaces, reproducible access

• Stewardship layer: shared norms for provenance, change, and citation

• Social layer: distributed ownership so continuity doesn’t depend on one person

• 3 roles?:

• Maintainers (ops/releases)

• Data stewards (QA)

• Community (issues/PRs)

• Change control: PRs for routine work | RFC for schema/API

Project database → infrastructure =
“code + rules + people”
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Database > Open Collaboration > Open Platform

community based quality control!
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• Graduated responsibility: participation → contribution → review → stewardship

• Visible change: decisions and edits are inspectable and attributable

• Predictable rhythm: regular, small updates that keep the system legible to users

• On-ramps: many low-risk ways to help; recognition makes help repeatable

Trust is built through process, not authority
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Intension > Engagement > ??? > PROFIT
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• Invest early in data modelling

• Build tools for curation, not only for display

• Plan for multiple users and multiple curators

• Build everything modular

• Use open standards and linked data

• Make technical processes transparent

• In doubt: Hire an IT person for technical stuff:

• We are scientist in the end…

Lessons Learned from Building XRONOS
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• Joe and I no longer work on XRONOS as our main job

• Progress will be shaped by available time — and by the community around it

• Our focus is to reduce single-person dependency and improve long-term trust

People change roles, infrastructure should survive that
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Contact

Martin Hinz, Joe Roe

Institute of Archaeological Sciences, University of Bern

, Amsterdam Institute of Archaeological Sciences, University of Bern05.04.2023

Find us at https://xronos.ch
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