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Personal Background and Interests in FAIR and Open Data

* Faculty at small PUI

— Teaching, mostly

— But lots of other things too

Landscape
evolution

* EPMA lab manager
— Instruments, people, projects, samples, data

— Method and reference material development

Biology

Anthropology

— 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,
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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/zen0do.3866266

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

— Oninitial implementations - e.g. field app, community portal, metadata templates

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


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
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Tephra

Community portal

Best Practices | Submission Workflow | Method Templates | Sample Templates | Data Templates

RECENTLY PUBLISHED DATASETS

Contact us
Sinchcom, Quade., Community-based Recommendations on Collection,
Burba,, Mclntashil, Analysis and Correlation of Tephra Data

Arnold,L., Demuro,M.,

Duval,M., Grun,R., Zhao,J., . .
White,M., Hynek,S., Brown,F., IAVCEI Commission on Tephrochronology

Rogers,M., Semaw,S. 2023.

Fluvial response to Quaternary
hydroclimate in eastern Africa: SUBMIT TEPHRA DATA TO ECL SEARCH TEPHRA DATA IN ECL
Evidence from Gona, Afar,

Ethiopia DOI

Kuehn,S., White,J., Goebel,T. Tephra is a unique volcanic product that plays an unparalleled role in understanding past eruptions, long-
2022. Nataet Na' Tephra term behavior of volcanoes, and the effects of volcanism on climate and the environment. Tephra deposits
Dataset DOI

provide spatially widespread, extremely high-resolution time-stratigraphic markers across a range of



Background and Interests in FAIR and Open Data - Use Case

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 supportin
database, but can
archive complete
record in file repository

AutoSave @ oFf

RnBaB 20

SESAR_Tephra_Submission_Template_Summer Lake Pliocene2.xls - Compatibility Mode

Home Insert Draw Page Layout Formulas Data Review View Automate Developer XLSTAT Q Tell me [
et v fx Metadata fields i I
etadata rieids In columns
A B c D 1
if
! Category B0 °'S;':: of éaipung core ID name - long *stratum or stratigraphic interval ID *sample 1D parent 'Gsi’: ‘(C;:: 's:::l'; CLEL sample IGSN other sample 1D sample labelling convention pury
must use the same station ID from [give the name of the core that [must use the or be unique. can be helpful list the IGSN number for the site or  [give Intemational Geo Sample  [include other sample ID's assigned to  |explain how a sample id is why are you sa
Tephra Best Practice: the "Station (Site)" tab the sample was collected ID from the "Stratum or Stratigraphic Interval” tab |to include station ID in sample |core that the sample was collected Number (IGSN) if applicable this sample (e.g. lab-assigned 1D's) |generated (year, initials, volcano correlation etc
Explanation/Definition/Exa ID, e.g. 09KWRD-1 (year, from (strongly encouraged to register name, area name etc.), IGSN
mple collector initial, volcano or all samples in the System for (intemational sample numbering)

4
5

SESAR and tephra community

location, sample 1)

Earth Sample Registration

H asa [Sample Name: Collector's IGSN: Leave blank if you want  [Other name(s): Other name(s) used for Purpose: Free

R explanation rows Y= il i il Vi ol | e

(Example) r Flow |[POW) (IEMEG0001) (stratigraphic ir

TCoconin Sandstone; FIg Tree Formation] Geochronology

Metadata Entry Entry  |Summer Lake 2006 Trench 1 Composite Section Stratum 9 fcuto71 site code (FF) and sequential tephrochronols
Example number; ,b or -1, -2 indicate

Input your Metadata Here

‘Summer Lake 2006 Trench 1

‘Summer Lake 2006 Trench 1

‘Summer Lake 2006 Trench 1

Summer Lake 2006 Trench 1

Composite Section Stratum 9

Composite Section Stratum 11

Composite Section Stratum 23

Composte Section Stratum 24

Put your metadata here, as
many lines as needed

bosite Section Stratum 28

bosite Section Stratum 28

T

> Introduction

‘Summer Lake 2006 Trench 1

(a) Project

Composite Section Stratum 29

(b) Station (Site)

Metadata example row

FFSb

(c) Subaerial Station

Tabs for introduction and
different metadata frameworks

(d) Core

(e) Stratum or Strat. Interval

cutor

cutor2

cutor3

cutor4

cuto7sa

cuto7sb

cuto76

subsamples of a tephra layer or

() Sample

sample splits

site code (FF) and sequential number;
a,b or -1, -2 indicate subsamples of a
tephra layer or sample spits

site code (FF) and sequential number;

abor -1, -2 indicate subsamples of a
tephra layer or sample spits

site code (FF) and sequential number;

abor -1, -2 indicate subsamples of a
tephra layer or sample spits.

site code (FF) and sequential number;

abor -1, -2 indicate subsamples of a
tephra layer o sample spits.

site code (FF) and sequential number;
ab or -1, -2 indicate subsamples of a
tephra layer o sample spits.

site code (FF) and sequential number;
abor -1, -2 indicate subsamples of a
tephra layer or sample spits.

site code (FF) and sequential number;
abor -1, -2 indicate subsamples of a
tephra layer or sample spits.

site code (FF) and sequential number;

(9) Core Drive Section



Background and Interests in FAIR and Open Data - Use Case

. AutoSave @ ofF = o & Concord EPMA_Glass_METHOD_6-0 (final) v
A n a | yt I Ca I Home Insert Draw Page Layout Formulas Data Review View Automate Developer XLSTAT Q Tellme J Comments |2 Share
Method —— i
- - BOLD, CAPITAL i This spreadsheet s designed for entry of SEM-
Prlmary Analythal Metadata indicate MANDATORY fields  EDSanalytical method. Use a separalo spreadshoet for each additional method.

Descriptors

DO or URL forany other

this
method in further detal;
ideally,

DO or unique identiferfor this. Name of laboratory or
or SEM-| Instrument manufacturerand | (608 AUPSTEONL | add analytical and automation

R e _ u S a b I e W i t h D O I L o Cnenes method, fomnat as plain fext) E0s model - 6.9, CAMECA SX50 : oyot Lparades kay sloaiing software, including versions
ideally it wil aisobeopen | 9°"19%
e

CU routine tephra glass 20190326 @MA ARL SEMQ Concord University, Athens, This method Is a derivative of | 2018 West Virginia Higher Probe for EPMA 9.6.4 and
i West Virginia, USA method 1 described inthis | Education Policy Commission Bruker Esprit 1.9.4.3448

so only needs to be SRS S
done once (e.g. by
the method expert) EPuASEMPat | EuASEMPaZ | +

Sclence and Research, grant

AutoSave @ orF () oo B Concord EPMA_Glass_METHOD_6-0 (final) v
Home Insert Draw Page Layout Formulas Data Review  View Automate Developer XLSTAT Q Tell me 3 Comments 12 Share
Al - fx v

" f K L o N o ° Q R s B u

EPMA and
SEM-EDS done

_|Acquisi ion and Post-Processing Metadata

ifract Poak Acquisi nd | WDS Background | WDS PHA Primary Standard
BEAM CURRENT | Spectrometer |  Sequence. Detoctor Type | X-ray Line Bl Primary Standard ID | Interfering Elements Blank Method
. Crystal Acquisition Time | Setting Name.
Working on -
’ backgrounds, high
PR R fota for " - — It any elements for
e and number AR | prosgure, P10 oot saconds, | MBI MAN oo grung(e) g, - Beentdead Moo 1GSN, GeoReM ID, wnich a spectrl . |
LA-ICP-MS. others s S S | e (| B P e | g | SR e |
, 2, RAP, oie. " |SDD llcon do ante Wy (calbraton) 35 used (0. Balals | "eomecions
is not applicable for|
EDS

BHVO2g glass, NKT-
1g glass, or Lipar
obsidian ID3506.

offline, multistandard,
weighted mean blank | Li
comection computed and
applied in Excel

NKT-1g glass Sanbomite

Add PIDs for labs and
instruments’? EPMA-SEM Part 1 EPMA-SEM Part 2 +




Background and Interests in FAIR and Open Data - Use Case

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, stdey, grain ID, etc.

Supports Smithsonian GVP
volcano and eruption IDs

PID links to method DOls,
IGSNs, ORCIDs

AutoSave
Home Insert Draw Page Layout Formulas Data
w4 S fx

A B o] B Q R

1 DATA TABLE NAME
2 Analytical Method Name  CU routine teph
3 | ANALYTICAL METHOD DO hitps://dol.org/1]
4 (EPMA or SE! EPMA

5 INSTRUMENT ARL SEMQ

5 LABORATORY Concord Univers

Kuehn-White-Go

7

W Sample, grain, and population ircorrelation:

Review

Additional analytical metadata

View

Automate

Developer

XLSTAT

Q Tellme

Y z AA AB AC AD AE AF AG AH Al
For glass: REPORT NORMALIZED ANALYTICAL DATA (totals to 100%) AND THE OF
For minerals: Report unnormalized data and the original totals; For Fe-Ti Oxides, report both total Fi
REPORT OXIDE WEIGHT PERCENTAGES (m/m%) FOR ALL ELEMENTS EXCEPT H/
REPORT ALL DATA - Data must not be censored (removed or replaced with zero) ¢
Data lines with large negative values should be set aside as these have potential problems with bac
Recommended: To avoid rounding error, report at least one extra significant figure (typ
Recommended: If an explicit correction for time-changing count rates is utilized (e.g. TC

Analyzed parameters (e.g. SiO2, TiO2, Total, Na-TDI%); Report

GVP Event NUMBER ~ DATA
SAMPLE ID 1GSN  |anEpieds Il Ananat ey SDATERANALYRICAT e oot COa B oar OF LINE Si02 Ti02 AR03 FeOT MnO MgO CaO Na20 K20 P205
and TIME SESSIONID  Name DOl Diameter
5 D ANALYSES  TYPE
‘U00U-00U! 1777207 30PM UZ0-UT-UT-A Bl SIngle’ 8. T 10 37T 3.59 0U78 1.3, 339 3.3 9T U.268
83 WRST 24075-tephra (CU19° BOF00000C 0000-000, 1/7/207:44PM  2020-01-01-A 5 single 6633 119 | 1444 516 | 0073 138 369 451 279 029
84 | WRST 24075-tephra (CU19° BOF00000C 0000-000 1/7/207:58PM  2020-01-01-A 5 single 6617 115 1477 508 0077 145 372 435 280 0290
85 WRST 24075-tephra (CU19° BOF00000C 0000-000: 1/7/208:01 PM 2020-01-01-A 5 single 65.99 1.13 14.60 5.21 0.080 1.60 3.79 4.30 2.85 0.261
86 WRST 24075-tephra (CU19° BOF00000C 0000-000: 1/7/20 8:05 PM 2020-01-01-A 5 single 66.67 1.14 14.65 4.84 0.087 1.53 3.57 4.23 2.90 0.275
87 WRST 24075-tephra (CU19° BOF00000C 0000-000: 2020/01/07 2020-01-01-A 5 17 Mean 66.24 1.16 14.50 5.13 0.080 1.53 3.73 437 2.83 0.285
88 WRST 24075-t¢ 2020/01/07  202001-01-A 5 17 StDev 091 007 050 029 0016 016 034 013 022 0019
89
90 'WRST 24075-te] ResearCh sample 17/207:37 PM 2020-01-01-A 5 single 72.65 0.432 14.40 2.27 0.078 0.441 1.48 4.09 3.91 0.093
91 'WRST 24075- '7/20 7:40 PM 2020-01-01-A 5 single 71.99 0.424 14.70 2.22 0.072 0.441 1.46 4.78 3.75 0.079
92 WRST 24075-tephra (CU19° BOF00000C 0000-000: 1/7/207:47 PM 2020-01-01-A 5 single 64.47 132 14.58 5.63
93 WRST 24075-tephra (CU19° BOF00000C 0000-000: 1/7/207:51PM 2020-01-01-A 5 single 63.78 1.06 15.24 5.67 outlier analyses too
94 WRST 24075-tephra (CU19° BOF00000C 0000-000; 1/7/206:58PM  2020-01-01-A 5 single 6205 1073 1519 6.93
95 WRST 24075-tephra (CU19° BOF00000C 0000-000: 1/7/207:33 PM 2020-01-01-A 5 single 61.17 0.382 27.73 2.03 X K o - A X
96 WRST 24075-tephra (CU19° BOF00000C 0000-000: 1/7/207:54 PM 2020-01-01-A 5 single 67.27 0.744 16.48 3.74 0.161 0.958 212 5.20 2.93 0.200
97
98
99 BHVO-2G 2020-01-01-A 8 single 50.23 2.80 13.81 11.20 0.140 7.32 11.47 221 0.528 0.286
100 BHVO-2G 2020-01-01-A 8 single 50.23 2.79 13.68 11.17 0.173 7.38 11.51 2.24 0.559 0.265
101 BHVO-2G U SGS G Iass Standard 2020-01-01-A 8 single 50.25 2.79 13.63 11.04 0.200 7.41 11.56 2.25 0.551 0.278
102 BHVO-2G 2020-01-01-A 8 single 50.05 2.82 13.61 11.35 0.158 7.45 11.46 2.28 0.524 0.273
103 BHVO-2G | .0000-000. 1/7/2011:17 PM 2020-01-01-A 5 single 50.62 2.84 13.54 10.95 0.216 7.34 11.52 221 0.493 0.263

Table S1 Analytical Data for EC

+

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

00O (<

@ geo_entity
E geography_columns
@ geometry_columns
@ instrument

@ instrument_session

@ instrument_session...

@ project

= project_publication
E project_researcher
@ project_sample
= publication

@ raster_columns
B e s rc i as

<

@Sparrl E sparrow

SELECT datum.datum_id,
datum.
datum.
datum.
datum.
datum.
datum.
datum.
datum.
datum.
datum.
datum.
datum.
datum.
datum.
datum.
datum.
datum.

datum

@

SQL Query

analysis_id,
datum_type,
value,

error,

unit,
parameter,
error_metric,
is_computed,
is_interpreted,
is_bad,
is_accepted,
is_public,
session_id,
session_index,
sample_id,
sample_name,
technique,
.date,

Load Query...



Background and Interests in FAIR and Open Data - Use Case

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

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, DOls, grant IDs, etc.

captured as available
Add PIDs for labs and instruments?



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

EarthChem
/ S%f:‘ealdtzr(l)agt?at(a))t NG (terrestrial repository) \LMNOPAPI
Roﬂ( . Selenocene < s AstroMat
(maps of features) N (sample prep & experiments) A— (astromateril repasitory)

(sample registration) (data acquisition » repo)

FIELDWORK LABWORK DATA SHARING

(collecting samples) (sample analysis) (repositories & storage)




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 [ab 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



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 ?



