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The AuScope Geochemistry Network
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Project Overview

Objectives include:

« Developing and maintaining a FAIR
data ecosystem for the Australian
Earth science community
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Improved Data Pipeline

\%
I- Publish and cite

Share with
' ‘ collaborators
\ Explore and
interpret data

and community
Connect with

databases

—>

Securely store data
from lab to platform
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Improved Data Pipeline

\Ii Publish and cite

Share with
collaborators

/ '.‘ and community
lh

\ Explore and
interpret data

Connect with
databases

—>

Securely store data
from lab to platform

Models for storing data outputs
Models for storing analytical parameters
Attribution/citation/ID of materials and datasets

Mechanism to acquire data from laboratories

(minimal human input) y-% AuScope NCR'S‘? !




Model

Architecture

Analytical Metadata analysis System

Introduction System

Solution

Solid

MS

Samples
Completed
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Sample Sub Output Data
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Multiple data types
connected to

Model
. 1 n Sub- Output Data :
Architecture || same sample — sample materials
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. 1 Track
Analytical Metadata analysis System rac
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Solution || |——>—| / metadata
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; sessions can be
Reference | _
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Example: Inorganic Geochemistry

- Measured concentrations of elements and compounds within geological samples

« Present from weight percent to parts per billion levels

arser 23 som1s 24 16 25 s49d0e

National Center for Biotechnology
Information (2024)
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Example: Inorganic Geochemistry

External Resources: | | Analytical
_ i Sample Metadata
 Units — QUDT o o
, : N i Reference |
* Analytical Scale + Analyte Material — SESAR? N T T | Materials |
* Elements + Oxides/Compounds — PubChem ‘“"‘""_ """"
Geochemistry
* Mineral Type — Mindat (assimilating IMA) [ Datapoint ]
« Samples — IGSN (user based) 1
* Analyst — ORCID n n
Geochemistry n Oxide
Aliquots Element Concentrations
Concentrations
Models produced as custom SKOS formats for
main- ifi lication
domain-specific applications < Q
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Example: Inorganic Geochemistry

N
7

What is being analysed, how is it being analysed? | Sample | Analytical
: i 1+ Metadata |
Sample Name \ ; / ' o P .
Comment N T { Reference |
Geochemistry Analytical Technique __________________________ Materials
Analytical Session ID AT
Batch ID Geochemistry
Mount ID [ Datapoint ]
Analysis Scale 1
Analyte Material
Mineral N n
Reference Material [ Geochemistry ] n [ Oxide ]
Oxide Concentration Uncertainty Type Aliquots Element Concentrations
Elemental Concentration Uncertainty Type Concentrations
Associated Literature
Laboratory
Analys @ AuScope |t 12
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Example: Inorganic Geochemistry

What is being analysed, how is it being analysed?

Sample Name

Comment

Geochemistry Analytical Technique
Analytical Session ID

Batch ID

Mount ID

gSESTIR

Analysis Scale
Analyte Material

Mineral

Reference Material

Oxide Concentration Uncertainty Type
Elemental Concentration Uncertainty Type

Associated Literature
Laboratory
@ 1

Analyst AuSCO . NQRJ}? -
Funding \ J P e
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Example: Inorganic Geochemistry

N
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Where in the sample is being analysed? ' sample | | Analytical
i ample ¢ Metadata |
Sample Name iy ) ; \ — /
Aliquot ID N T i
Spot ID N T |
Grain Domain ‘h/_’——. ————
Analysis Date & Time Geochemistry
Total wt% Datapoint
Comment 1
CM1: Monzogranite TN
22 37.02 Y G\ n n
A Eﬁ? S0 758850 O | Geochemistry n Oxide
76 116 Ma ‘,. % Aliquots Element Concentrations
By Concentrations
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R
oot 12 M3 B (IR adcs et al., Precambrian Research “

EHf = -21 .
100um ;

A

AuScope

NCRIS™ 14

4



Example: Inorganic Geochemistry

.....................

What was analysed and how much was detected? | Sample ! | Analytical |
: : i 1 Metadata |
Aliquot ID \ ) / : s R .
Spot ID N T { Reference |
Element/Oxide N T | Materials |
Concentration Ngim
Uncertainty [ Geochemistry ]
Measured Mass Datapoint
Relative Operator 1
n n

Geochemistry n Oxide
Aliquots Element Concentrations
Concentrations
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Example: Inorganic Geochemistry

What was analysed and how much was detected?

Aliquot ID
Spot ID

Element/Oxide . P b h
Concentration u © e m

Uncertainty
Measured Mass
Relative Operator \ QL'JDT
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ARDC

Research Vocabularies
Australia

Vocabularies

AGN vocabularies for Earth Science are available Filter.. x
V|a RVA (Vl.O) Concept Concept scheme
RDF, XML, JSON, JSON-LD, N-Triples, > Analysis Scale (7)
» Analyte Material (7)
Turtle, Notation3, N-Quads, TriX, TriG » ‘Chernical Species (90)

» Crystal Fragmentation (4)

> Data Reduction Software (7)

33 hierarchical concept schemes including - S R )
- . . > Elements (118)

uncertainty levels, analyte material, grain » CRRH

characteristics, and method-specific » e Equation (3

> Fission Track Age Equation (4)
v Fission Track Age Population Type (3)

> Fission Track Analytical Algorithm (3)

S u p p 0 rt AG N (m eta) d ata m Od e I S > Fission Track Analytical Software (1)

b Fission Track Characterisation Method (2)

@ AuScope  MersT 17



Vocabularies

« AGN vocabularies for Earth Science are available
via RVA (v1.0)

RDF, XML, JSON, JSON-LD, N-Triples,
Turtle, Notation3, N-Quads, TriX, TriG

« 33 hierarchical concept schemes including
uncertainty levels, analyte material, grain
characteristics, and method-specific

« Support AGN (meta)data models https://vocabs.ardc.edu.au/viewByld/689

@ AuScope  tere 18



Published VVocabularies

Uncertainty

Grain Aliquot Type

Fission Track Type

Analysis Scale

Crystal Fragmentation

FT Uranium Determination Method

Grain Domain

Detector Intensity Units

Grain Geometry

Relative Operator

Etchant

Grain Morphology

Data Reduction Software

eU Equation

Pit Relationship

Radioactive Decay Constant

FT Age Equation

rmr, Equation

Element

FT Age Population Type

Time-Temp. Model Approach

Chemical Species

FT Analytical Algorithm

Time-Temp. Model Constraint

Analyte Material

FT Analytical Software

Time-Temp. Model Path Type

Age Group

FT Characterisation Method

Time-Temp. Model Predicted Parameter

Geochemical Technique

FT Kinetic Indicator

Time-Temp. Model Type

Multiple Schemas

NCRIS'>
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Schemas

e STANDARDS and
GEOV )| ICAL RESEARCH

Original Article & OpenAccess @ (B & &

) AusGeochem: An Open Platform for Geochemical Data
architecture Boone et al. (2022) Preservation, Dissemination and Synthesis

Sample model and basic platform

Samuel C. Boone B4, Hayden Dalton, Alexander Prent, Fabian Kohlmann, Maritz Theile, Yoann Greau,
Guillaume Flarin, Wayne Mable, Sally-Ann Hodgekiss, Bryant Ware, David Phillips, Barry Kohn,
Suzanne O'Reilly, Andrew Gleadow, Brent Mcinnes, Tim Rawling ... See fewer authors ~

First published: 29 January 2022 | https://doi.org/10.1111/ggr.12419 | Citations: 5

A geospatial platform for the tectonic interpretation of

low-temperature thermochronology Big Data Fission Track and (U-Th)/He

Boone et al. (2023)

Samuel C. Boone B, Fabian Kohlmann, Wayne Noble, Moritz Theile, Romain Beucher, Barry Kohn, Stijn

Glorie, Martin Danisik, Renjie Zhou, Malcolm McMillan, Angus Nixon, Andrew Gleadow, Xiaodong Qin,

Dietmar Miller & Brent Mclnnes

Scientific Reports 13, Article number: 8581 (2023) | Cite this article

2643 Accesses | 1 Citations | 18 Altmetric | Metrics & Auscope NCRIS‘. 20



International Standards

AGN is a member of the OneGeochemistry project working to build and promote
standards and interoperability

Aim to publish machine-actionable schemas for AGN through this project

Continued governance of standards to be facilitated as part of
OneGeochemistry working groups?
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Summary

AGN is an Australian collaboration creating resources for open data and
analytical metadata infrastructure for geochemistry

Partnerships with labs and universities to produce reporting standards

Vocabularies openly accessible and globally available
Research Vocabularies Australia

Schema to be published in collaboration with OneGeochemistry

& AuScope
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The AuScope Geochemistry Network

@ AusGeochem 51 want to... Map Data samcboone v Help~

Thank you!

ausgeochem.auscope.org.au

Dr. Angus Nixon
AGN Geochemistry Model Leader
angus.nixon@adelaide.edu.au
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