
Tephra-EPMA Use Case

Stephen C. Kuehn

EPMA and Tephra Lab
Physical and Environmental Sciences

Concord University

Wednesday, July 26, 2023
FAIR Facilities and 

Instruments workshop, 
Boulder, Colorado



Personal Background and Interests in FAIR and Open Data
• Faculty at small PUI

– Teaching, mostly

– But lots of other things too

• EPMA lab manager
– Instruments, people, projects, samples, data

– Method and reference material development

– Collaborative resource for other people’s work

• Research in tephra and applications
– Integrates both pyroclastic deposits at source 

volcanoes and far-reaching volcanic ash deposits

– Eruption history, physical volcanology, tephrochronology, 
and applications to paleolakes, paleoseismology, etc. 

– Lots of volcanic glass geochemistry by EPMA



Background and Interests in FAIR and Open Data - Use Case

• Work on FAIR data standards and recommended practices with the tephra 
community for about 10 years    (+ NSF EarthCube community as well)

• Led to community recommendations / standards

– Wallace et al., Community established best practice recommendations for tephra 
studies—from collection through analysis, Scientific Data 9 (2022), 
https://dx.doi.org/10.1038/s41597-022-01515-y  

– Abbott et al., Community Established Best Practice Recommendations for Tephra 
Studies-from Collection through Analysis, Zenodo (2022), 
https://dx.doi.org/10.5281/zenodo.3866266   

• Collaboration with StraboSpot, SESAR, EarthChem, Sparrow, and Throughput

– On initial implementations – e.g. field app, community portal, metadata templates

– Key components for a future data ecosystem spanning the field, lab, and data repository

• Currently working on follow-on efforts

https://dx.doi.org/10.1038/s41597-022-01515-y
https://dx.doi.org/10.5281/zenodo.3866266


Background and Interests in FAIR and Open Data - Use Case

Community portal



Background and Interests in FAIR and Open Data - Use Case

Metadata fields in columns

SESAR and tephra community 
explanation rows

Metadata example row

Put your metadata here, as 
many lines as needed

Tabs for introduction and 
different metadata frameworks

outlier analyses

Research sample

USGS Glass 
standard

SESAR 
medatadata 
template built 
on community 
standards
This works and fills an 
important gap, but 
remains cumbersome 
to complete – More 
digital from birth 
metadata and 
automation could help

Partial support in 
database, but can 
archive complete 
record in file repository



Background and Interests in FAIR and Open Data - Use Case

Analytical 
Method 
Descriptors

Re-usable with DOI 
so only needs to be 
done once (e.g. by 
the method expert)

EPMA  and 
SEM-EDS done

Working on 
LA-ICP-MS, others

Add PIDs for labs and 
instruments?



Background and Interests in FAIR and Open Data - Use Case

outlier analyses too

Research sample

USGS Glass standard

Micro-Analytical 
Data and Metadata 
Template at 
EarthChem
Report both sample data and 
reference material 
(secondary standard) data 
together linked by analytical 
session

Supports many in-situ point 
analyses of the same target, 
mean, stdev, grain ID, etc.

Supports Smithsonian GVP 
volcano and eruption IDs

PID links to method DOIs, 
IGSNs, ORCIDs Add PIDs for labs and instruments?



Background and Interests in FAIR and Open Data - Use Case

• This work has relatively comprehensive 
data and metadata coverage. 
– Field data in StraboSpot

– Sites, samples, and cores in SESAR

– Methods, geochemistry, and additional 
metadata at EarthChem

• Developing a schema for Sparrow to help 
capture most data and metadata during 
the progress of laboratory work flows



Background and Interests in FAIR and Open Data - Use Case

 
– Projects, researchers, funding, and 

publications

– Field locations, strata, and cores

– Samples, sample curation, and 
geochemical reference materials

– Sample preparation and resulting 
fractions, grain mounts, and thin 
sections

– Analytical instruments, methods, and 
sessions

– Geochemistry with full association of 
sample and reference 
material/calibration (QC) data

 
– Optical and electron microscopy images   

(see also StraboMicro)

– Grain size - sieve data and discrete 
measurements

– Grain type (componentry, mineralogy) 
and grain density

– Volcanic source assignment using 
Smithsonian GVP IDs

– Data access rights and embargos

– ORCIDs, IGSNs, DOIs, grant IDs, etc. 
captured as available

Add PIDs for labs and instruments?

• Developing a schema for Sparrow lab data system with comprehensive coverage 
of tephra data and metadata – adaptable to e.g. min/pet/geochron too



Background and Interests in FAIR and Open Data - Use Case

• Building on multiple components for an inter-connected ecosystem spanning the field, 
lab, and data repository

• PIDs key for linking related information within and across data systems



Approach / Philosophy / Needs
• I’m a big fan of the databased from birth approach – e.g. in StraboSpot for the field

• I’m a fan of integrated databases wherever possible instead of just heterogeneous 
file-based repositories

• We need more use of the above, especially for lab workflows and geochemistry. 

• By capturing the data and metadata on the fly, FAIR archiving of research outputs in 
integrative open databases becomes much easier.  And, we’ll get more 
comprehensive metadata too for better data provenance and improved re-usability.

• Right now, data and metadata archiving is still much too labor intensive and thus a 
huge barrier for most researchers. 

• The more readily we can capture key information as it is generated, the more people 
will do it and the better all of this FAIR and open data stuff will work out.

• PIDs are really important for a connected FAIR data-metadata ecosystem. Adding 
instrument and facility PIDs to existing and new systems can bring many benefits.



Thoughts about Instrument-Facility PIDs

• Improved data provenance – better access to information about analytical 
facilities where data is generated

• Better linking of instruments, labs, technicians, grants, methods, data, and 
publications

• Better discovery of similar / related datasets from the same lab or discovery 
of potential collaborators

• Better tracking of impacts of equipment/facility funding 
(makes funders happy)



Thoughts about Instrument-Facility PIDs

• Could have instrument/facility landing pages similar to ORCID records

– Connections to all of the previous

• funding inputs – e.g. grants

• research outputs – e.g. datasets, publications

• etc.

– Instrument history – initial installation, major changes/upgrades, relocation to 
different institution

– Laboratory staff history – potential to better credit technicians, link to ORCIDs

– Instrument capabilities ?

– Lab specializations ?


