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We acknowledge the Traditional Owners of the land on which our research 
infrastructure and community operate across the Australian continent, and specifically 

the Jagera people and the Turrbal people as the Traditional Custodians of Meanjin 
(Brisbane), the lands on which we meet today, and pay our respects to their Elders 
past and present. We extend that respect to Aboriginal and Torres Strait Islander 

peoples who may be joining us today.

We recognise the connection they have with the land, sea, sky and waterways for tens 
of thousands of years.



The AuScope Geochemistry Network | The AuScope EarthBank Project

• Established to create a national 
collaborative network of 
geochemistry laboratories

• Operating > $100 million in 
laboratory infrastructure

• Training centres for applied 
geochemistry PhDs/EMCRs

• Analytical services to geoscience 
agencies and industry

• Nexus for international earth 
sciences collaborations
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Challenges in a Growing Data Landscape

Growing geochemical data landscape

• Due to advanced instrumentation, digital infrastructure technologies, and Open Science initiatives, 

there is a ‘Digital Tsunami’ of geochemical data.

• Need for clear guidelines, standardised reporting, and shared vocabularies.



Challenges in a Growing Data Landscape

Challenges in ⁴⁰Ar/³⁹Ar geochronology

• Widely used for dating geological events…

From meteorites as old 
as our solar system (~4.5 

billion years ago)…

Throughout Earth’s history… To recent events such as the 
Vesuvius eruption (79 AD)

300 Ma

150 Ma

100 Ma

2 Ma
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Challenges in a Growing Data Landscape

Challenges in ⁴⁰Ar/³⁹Ar geochronology

• Widely used for dating geological events, 

but produces complex datasets.

• Requires detailed documentation, 

corrections, and often recalculation or 

recalibration.

• Existing reporting standards (e.g., Schaen 

et al. 2021) exist, but adoption is difficult.

GSA Bulletin; March/April 2021; v. 133; no. 3/4; p. 461–487; https://doi.org/10.1130/B35560.1



Challenges in a Growing Data Landscape

Barriers to effective data sharing

• Manual data entry is common and often misses key instrument outputs.

• Lack of simple, accessible digital tools.

Automation

Workflows

Instrument metadata
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AuScope Geochemistry Network initiatives

2. Automated, open-source data capture1. Streamlined metadata collection

Integrating essential metadata capture into the analytical 

facilities workflow is more adaptable across methods and 

laboratories.

However, requires manual data entry which can be 

laborious and can result in missing key instrument output.

Tools for direct upload to trusted repositories ensure the 

capture of all metadata, ease of use.

However, typically domain, method, laboratory, 

researcher specific.



AuScope Geochemistry Network initiatives

Streamlined metadata collection

• Integrating essential metadata capture without adding extra burden to workflows.



GSA Bulletin; March/April 2021; v. 133; no. 3/4; p. 461–487; https://doi.org/10.1130/B35560.1





Researcher/client 
contacts analytical 

facility Analytical facility 
requests project details 
and sample metadata

AuScope Ar-Ar Data Pipeline: Workflow – Sample Metadata
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Researcher/client 
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facility
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sample metadata to data 

package
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Analytical facility uploads 
sample metadata to data 

package

Analytical facility 
requests project details 
and sample metadata

Researcher/Client provides 
details to the data package 

metadata

AuScope Ar-Ar Data Pipeline: Workflow – Sample Metadata



lithology latitude longitude

altitude

geologic context

AuScope Ar-Ar Data Pipeline: Workflow – Sample Metadata





AuScope Ar-Ar Data Pipeline: Workflow – Sample and Analytical Preparation

Analytical facility processes samples and records analytical metadata directly into the AuScope EarthBank platform.

Analytical facility continues to 
update data package with 

sample metadata during sample 
processing.

Sample Preparation



Analytical facility processes samples and records analytical metadata directly into the AuScope EarthBank platform.

Analytical facility continues to 
update data package with 

sample metadata during sample 
processing.

Sample Preparation

Record number of grains or 
weight of population of grains 
processed for analysis.

AuScope Ar-Ar Data Pipeline: Workflow – Sample and Analytical Preparation



Aliquot Metadata

Aliquot Metadata (grain size)

Preparation 
Process

Aliquot size

AuScope Ar-Ar Data Pipeline: Workflow – Sample and Analytical Preparation





Analytical facility processes samples and records analytical metadata directly into the AuScope EarthBank platform.

Irradiation

Analytical facility records 
irradiation information in the 

AuScope EarthBank platform.
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Analytical facility processes samples and records analytical metadata directly into the AuScope EarthBank platform.

Irradiation

Analytical facility records 
irradiation information in the 

AuScope EarthBank platform.
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Geometry of 
irradiation disks

Co-irradiation 
w/flux monitor

Nucleogenic 
isotope production

AuScope Ar-Ar Data Pipeline: Workflow – Sample and Analytical Preparation





Analytical facility processes samples and records analytical metadata directly into the AuScope EarthBank platform.

Analytical Set Up

Analytical facility records 
analytical set up metadata 
directly into the AuScope 

EarthBank platform.

AuScope Ar-Ar Data Pipeline: Workflow – Sample and Analytical Preparation



Fusion/Step Heating/Laser Ablation

Gas Clean-Up/Purification

Characterization of Blanks and Baselines

Analysis of Air 
or 

Cocktail of Standards

AuScope Ar-Ar Data Pipeline: Workflow – Sample and Analytical Preparation



Analytical facility 
performs analyses.
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Fusion/Step Heating/Laser Ablation

AuScope Ar-Ar Data Pipeline: Workflow – Analysis



Analytical facility associates 
irradiation and instrument set-up 
metadata to the data package.

Analytical facility manually 
adds reduced data to the 

AuScope EarthBank’s data 
template.

Analytical facility 
performs analyses.

Analytical facility reduces 
and interprets data.

Analytical facility uploads 
reduced data to the data 

package.

AuScope Ar-Ar Data Pipeline: Workflow – Analysis





Additional files required for 
publication/provide additional 
information can attached to 

the data package
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Release Spectra

Apparent Age Maps

Isochrons

AuScope Ar-Ar Data Pipeline: Workflow – Data Interpretation
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Additional files required for 
publication/provide additional 
information can attached to 

the data package

Easy download of all 
samples and analytical 

metadata, and analytical 
results

Researcher/client interpret the data with the 
analytical facility
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A DOI can be minted to the 
data package in preparation 
for manuscript publication

With a data set-specific DOI, 
the data package can be 

made public on the AuScope 
EarthBank platform once 
manuscript is published

The 'Review’ setting provides 
the ability for the data 

package and data within to 
be viewed during the 

manuscript review process

Publication Preparation

Publication Review

Data Set Publication

Additional collaborators can 
be added to the data 

package in preparation for 
manuscript drafting and 

publication

AuScope Ar-Ar Data Pipeline: Workflow – Data Dissemination



AuScope Geochemistry Network initiatives

Automated, open-source data capture

• Tools (Pychron) for direct upload to trusted repositories (AuScope Data Repository, EarthBank).



Analytical facility associates 
manually input irradiation and 
instrument set-up metadata to 

the data package.

Analytical facility manually 
adds reduced data to the 

AuScope EarthBank’s data 
template.

Analytical facility 
performs analyses.

Analytical facility reduces 
and interprets data.

Analytical facility uploads 
reduced data to the data 

package.

Noble Gas Geochronology Noble Gas Geochronology

Noble Gas Geochronology

Noble Gas Geochronology

Noble Gas Geochronology

AuScope Ar-Ar Data Pipeline: Workflow – Analysis



In 2024 (Started August 2025) AuScope awarded an Opportunity Fund to update 
outdated software across Ar-Ar laboratories in Australia to a unified open-source 
platform, enabling long-term accessibility, adaptability, and international compatability.

Updating Rock Dating with Pychron 

AuScope Ar-Ar Data Pipeline: Workflow – open-source, automated data capture tools



Analytical facility 
automatically directly 

uploads reduced data to the 
AuScope EarthBank’s data 

template.

Analytical facility reduces 
and interprets data.

Noble Gas Geochronology

Analytical facility 
performs analyses.

Noble Gas Geochronology

AuScope Ar-Ar Data Pipeline: Workflow – open-source, automated data capture tools



Analytical facility 
automatically directly 

uploads reduced data to the 
AuScope EarthBank’s data 

template.

Analytical facility reduces 
and interprets data.

Noble Gas Geochronology

Analytical facility 
performs analyses.

Noble Gas Geochronology

AuScope Ar-Ar Data Pipeline: Workflow – open-source, automated data capture tools

Analytical facility automatically 
uploads irradiation and 

instrument set-up metadata 
directly to the AuScope 

EarthBank platform.



AuScope Ar-Ar Data Pipeline: Workflow – Outcomes & impact

• Makes ⁴⁰Ar/³⁹Ar data more accessible, reusable, and Open Science–

aligned.

• Strengthens digital infrastructure at the point of data generation.

• Supports more transparent, efficient, and collaborative geoscience 

research.
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AuScope Ar-Ar Data Pipeline: Workflow – Outcomes & impact

Next steps…



AuScope Ar-Ar Data Pipeline: Cross-institution knowledge sharing

Noble Gas Geochronology

Workflow

Noble Gas Geochronology

Automation



AuScope Ar-Ar Data Pipeline: Workflow – Data Delivery
Data is delivered to 

researcher/client through the 
AuScope EarthBank platform

Additional files required for 
publication/provide additional 
information can attached to 

the data package

Easy download of all 
samples and analytical 

metadata, and analytical 
results

In Development

Formatted publication-ready 
tables included in the download

Researcher/client interpret the data with the 
analytical facility



Analytical facility 
automatically directly 

uploads reduced data to the 
AuScope EarthBank’s data 

template.

Analytical facility reduces 
and interprets data.

Noble Gas Geochronology

Analytical facility 
performs analyses.

Noble Gas Geochronology

AuScope Ar-Ar Data Pipeline: Workflow – open-source, automated data capture tools

Analytical facility automatically 
uploads irradiation and 

instrument set-up metadata 
directly to the AuScope 

EarthBank platform.

Automatically upload primary observable 
data to AuScope Data Repository.

Associate the primary observable data and metadata directly to the 
associated data package within the AuScope EarthBank platform.



On behalf of the AuScope Geochemistry Network (AGN) and the 

EarthBank Project

Contact Us:

The AuScope Geochemistry Network | The EarthBank Project 

Thank You

This work is licensed under CC BY 
attribution 4.0 international

earthbank.hq@curtin.edu.au

auscope.org.au/earthbank

AuScope EarthBank Project

AuScope Geochemistry Network



Please stay for our Birds of a Feather session.

Room: Boulevard B1

Time: 14:30 – 16:00

Session Organisers/Presenters:

Angus Nixon      |   University of Adelaide

Bryant Ware       |   Curtin University

Lesley Wyborn   |   Australian National University

Session Presenters:

Simon Hodson   |   CODATA

Kelsey Druken   |   Australian National University

How and where are you preserving your raw 

machine observable data for future science?
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