
The value of interoperable dataData archival software for geochemical labs
•	 Organizes lab analytical data in a flexible, modern, 
  industry-standard database application

•	 Augments current lab analytical processes
•	 Tools for curating and showcasing metadata
Interfaces with data users and community archives 
through a standard API
Does not dictate specific data-analysis tooling
Keeps labs in control of the canonical version of data

https://sparrow-data.org
Project information, documentation, and examples

https://github.com/EarthCubeGeochron/Sparrow
Source code for core software

Reproducibility
• Adjustment and intercalibration
• Archival for re-analysis
• Audit by peer facilities
Audience: Expert workers within 
the geochronology community. 
Data requirements: Detailed 
analytical information

Aggregation and synthesis
• Discovery of relevant geochemical data
• Integration with other data types 

(stratigraphic, ecological, etc.) for 
synthesis studies

Audience: out-of-domain scientists
Data requirements: Interpreted ages, 
simplified uncertainties, context
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• Access detailed 
analytical data and 
original data files 

• Import and export 
data files 

• Manage project- 
and sample-level 
metadata 

• Link data to 
publications 

• Request and link 
IGSNs (optional; 
planned)

Sparrow design principles
Adds to (rather than replacing) current lab processes 
Does not include or dictate analytical pipeline 

Extensible 
• A simple, hierarchical data model 
• Usable across domains of geochemistry 
• Customizable at every level (database, API, frontend) 

Modular 
• Based on standard, widely used tools 
• Decoupled API, frontend, and database 
• Importers and exporters interface with other lab systems 

Lightweight 
• Small footprint at implementing labs 
• Abstracts the complexity of underlying systems (e.g. 

Docker, PostgreSQL) BlueprintJS

App container

Backend

Frontend

All parts of 
application are 
customizable by 
individual labs. 

All features are 
optional!

Extensible 
architecture

for geochemistry 
data! (+ an API)

Obstacles
• Community data standards are 

often inflexible, do not account 
for subtle methodological 
differences in cutting-edge work

• Curating and archiving data 
demands significant researcher 
time, breaks focus

Interoperable data for geochronology

Benefits 

Reproducibility and intercalibration 
• Re-standardization and calibration 
• Archival for re-analysis 
• Audience: Expert workers within the geochronology 

community 
• Data requirements: Detailed analytical data 

Aggregation and synthesis 
• Discovery of relevant geochronology measurements 
• Integration with other types of data (stratigraphic, 

ecological, etc.) 
• Audience: scientists in other domains 
• Data requirements: Interpreted ages, simplified 

uncertainties

A long-recognized need 

A lot of work! 
How can labs take on this responsibility while 
maintaining their focus on geochronology?

Interoperability has been a 
crucial aspect of initiatives  
focused on  intercalibration 
and re-analysis.
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Design principles

Extensible
• A simple, hierarchical data model
• Usable across domains of geochemistry
• Customizable at every level (database, 

API, frontend)

Modular
• Based on standard, widely used tools
• Decoupled API, frontend, and database
• Importers and exporters interface with 

other lab systems

Lightweight
• Small footprint at 

implementing labs
• Abstracts the complexity 

of underlying software 
systems

 

Metadata management interface

Software stack

configurable 
mappings

Lab-specific vocabulary
Analysis-focused vocabulary

Interpretation-focused vocabulary

Sparrow's main interface supports viewing 
analytical data and managing projects, 
sample metadata, and embargo.
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Figure 15. Two permissible calibrations 
of the composite carbon-isotope record in 
Figure 14 based on available radiometric 
dates and δ13C data that can be correlated 
into the record and contrasting interpreta-
tions of the age and duration of the Sturtian 
and Marinoan glaciations. In both plots 
the following applies. (1) time is calibrated 
linearly between available radiometric data, 
(2) the base of the Bitter Springs interval 
is set to ca. 800 Ma based on correlations 
of the pre-Sturtian Neoproterozoic record 
between central and South Australia (Preiss, 
2000) and an 802 ± 10 Ma age on the Rook 
Tuff in the lower Curdimurka Subgroup 
(Fanning et al., 1986), (3) the U-Pb age of 
635.5 ± 1.2 Ma from the Ghaub Forma-
tion (Hoffmann et al., 2004) is regarded 
as a close approximation of the end of the 
Marinoan glaciation, and (4) the Gaskiers 
glaciation is pinned to 580 Ma based on 
radiometric dates from Newfoundland 
(Bowring et al., 2003). (A) The timing of the 
Sturtian glaciation is based on the assump-
tion that minimum age constraints from 
the Congo (Key et al., 2001) and Kalahari 
(Frimmel et al., 1996) cratons are incorrect 
and that the Ghubrah diamictite in Oman is 
Sturtian. The 723 +16/–10 Ma age from the 
Ghubrah (Brasier et al., 2000) is regarded 
as synglacial, but neither the onset nor end 
of glaciation is well constrained. The timing 
of the onset of the Marinoan glaciation is 
based on the interpretation by Zhou et al. 
(2004) that their 663 ± 5 Ma, U-Pb age from 
the Datangpo Formation is a maximum 
age constraint on the Marinoan glaciation. 
(B) The Key et al. (2001) and Frimmel et 
al. (1996) ages alleged to date the end of 
the Sturtian glaciation are taken to be cor-
rect, while the maximum age constraint of 
746 ± 2 Ma (Hoffman et al., 1996) requires 
that the Sturtian glaciation lasted less than 
~10 m.y. The Datangpo age (Zhou et al., 
2004) is regarded as syn-Marinoan, based 
on the stratigraphic similarity between the 
Tiesiao, Datangpo, and Nantuo Formations 
in southern China and the Polarisbreen 
glacials in Svalbard (Halverson et al., 2004). 
This intepretation implies that the Mari-
noan glaciation lasted at least 25 m.y.

Important composite time 
series in the geosciences are 
anchored by a collection of geochronology 
measurements, emphasizing the need for 
well-contextualized age data.

Data import scripts are 
implemented outside the core 
software, helping Sparrow stay 
minimal and focused.

Tracking sample context can allow large-scale spatial 
and temporal subsets of age data to be compared with 
other datasets (here, Macrostrat stratigraphic columns)

Linking metadata

Automated connections to external data consumers

Customizable lab website

Flexible database schema for analytical data

Structured vocabularies

Allows labs to immediately capture 
the  full richness and fidelity of the 
measured data, without having to fit 
its description to a community standard.

To community 
archives (e.g. 
Geochron.org) 
or peer facilities.

To end users (e.g. 
the Macrostrat 
Earth model, 
Neatoma ecology 
database)

Implementation progress
Arizona LaserChron Center (U-Pb)
~1500 samples (80,000 zircon grains) imported 
(~10% of archive)
Challenges: large scale of data, inconsistently 
linked metadata.

Boise State Isotope Geology Laboratory (U-Pb)
Archive of 1200 IGSN-tracked samples linked.
ETRedux XML importer created
~200 ETRedux XML files imported.
Challenges: representing rich sample/project 
metadata

WiscAr (Ar-Ar)
Entire post-2012 archive from MAP 
spectrometer (~1200 samples) imported.
Working on linking analyses to publication data.
Challenges: building metadata editing 
components

New Mexico Geochron. Research Laboratory (Ar-Ar)
PyChron importer completed
Initial test import successful

UW Madison Cosmogenic Nuclides Lab
Archive of ~1000 lab and literature samples 
ingested; work beginning on process 
management components

Test instances for other techniques: chemo-
stratigraphy, electron microprobe, optical-
ly-stimulated luminescence

Early-stage integrations: British Geological 
Survey and others


