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Discrete Element Method model data of biaxial shear deformation

Why publish your research data
through the EPOS Multi-scale labs?

v' Make your research data Findable,
Accessible, Interoperable, Reusable
(FAIR) and citable for other scientist!

v" Prevents you and your fellow
scientists from re-inventing the wheel

v’ Stop a large part of your data ending
up in the ‘bottom-drawer’, but
getting used by colleagues instead
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v" Transnational Access

v/ Community meetings

It is possible for laboratories/institutes
to join the EPOS Multi-scale laboratory
community!

;E{ multi-scale-labs@epos-ip.org

@ WwWw.epos-ip.org/tcs/multi-scale-laboratories
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EP. S EPOS = European Plate Observing System

Austria
- Belgium
Czech Republic

Pan-European project with the goal: - pemer

Finland
Improving and facilitate the integration, access, use, and re-use of solid Earth science France
data, data products, services and facilities

Germany
Greece
\ lIceland
\\ Ireland
| Italy
| Netherland

“ Norway
Poland
MethOd' \ \‘ Pzrizgal
.« . . . . . . . . | /| R i
Harmonizing and integrating the mosaic of distributed but separated solid Earth sciences | Siovakia
Research Infrastructures within Europe // o
. . . R . ey e d
> networks, observatories, data repositories, laboratories and modelling facilities, etc. E Switeriand
Vo Turk
/ UniterdeIZingdom
//
Del_lverable: ) o ] ) ) Legend EPOS ERIC countries:
A single sustainable, permanent and distributed infrastructure that integrates the diverse and Member, Observer country (Part of EPOS ERIC),
advanced European Research Infrastructures for solid Earth science under a common framework Prospective, Undecided (Not yet part of EPOS ERIC)

> Central data Portal

EPOS = Enabling science by integrating research infrastructures, thereby providing access to
data, scientific products, and services



EP(®§ vuitiscalELABORATOREES  EPOS TCS Multi-scale laboratories (MSL)

Community: Creating a coherent and well-organized network of
solid Earth Science laboratories
e Consortium of 11 members from 8 countries

* 94 |laboratories from 12 countries in MSL community

* 4 subdomains (Analogue Modeling, Analytical & Microscopy,
Paleomagnetism, Rock Physics

Facilities: Developing a Trans-national Access (TNA) program
* Providing access to research facilities

Data: Implementing dedicated data services
* Establishing data publication chain
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1. The MSL community

EPOS (European Plate Observing System) is an ESFRI Landmark and European Research Infrastructure Consortium (ERIC). The EPOS
Thematic Core Service Multi-scale laboratories (TCS MSL) represents a community of European solid Earth sciences laboratories including
high temperature and pressure experimental facilities, electron microscopy, micro-beam analysis, analogue tectonic and geodynamic
modelling, paleomagnetism, and analytical laboratories.

The mission of the EPOS TCS MSL is to create a unique point for collaboration and exchange by:

from MACRO- to MICRO- and NANO- SCALES

1) Creating a coherent and well-organized network of solid
Earth Science laboratories;

2) Implementing dedicated Data Services and controlled
vocabularies that will guarantee Findability, Accessibility,
Interoperability, and Reusability (FAIR) of laboratory data
with other solid Earth Science data;

3) Developing a Trans-national Access (TNA) program that
will increase European state-of-the-art solid Earth science
laboratories attractiveness for researchers and contribute
to increased researchers mobility, cooperation and
exchange.

In addition, the TCS MSL collects facility information from affiliated laboratories that is displayed in the EPOS Infrastructure Portal, thereby
providing an overview of the Solid Earth Sciences laboratory landscape in Europe.

P@8§ vuLTi-scALE LABORATORIES



The TCS Multi-scale laboratories Data Services aim at the dissemination of
scientific results in the form of datasets coming from experimental research,

uniquely identifiable through publication with a DOI: citable, trackable, ~ '2 ‘ﬂ

persistent and with metadata and data description for re-use and discovery.

Datasets are described with the EPOS Multi-scale laboratories metadata
model, which includes standard vocabularies (1SO19115/INSPIRE, GCMD,
DataCite) and new controlled vocabulaires specific for: Analogue models of
geologic processes, Paleomagnetic and magnetic data, Rock and melt physical
properties, Geochemical and Microscopy data. Metadata includes licensing
information.

v
v
v
v

Datasets can be published in generic, institutional repositories or in dedicated
EPOS Multi-scale laboratories repositories.

» The next slide shows the TCS MSL laboratory data publication process

EP@ MULTI-SCALE LABORATORIES



3. Data publication chain
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Keyword

TECTONICS > PLATE

>STRAN BC

Fluid-Induced Fault Slip Experiments in the Laboratory on Critically Stressed
Saw-Cut Sandstone Samples with High Permeability

Authors: Wang, Lei; Kwiatek, Grzegorz; Rybacki, Erik et al.

Abstract: To the physical governing fluid-induced seismicity
at field-scale fluid injection projects, we conducted fluid-induced fault slip experi-
ments in the laboratory on critically stressed saw-cut sandstone samples with high
permeability using different fluid pressurization rates. more

FID GEO
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Categories

» () [ earth science
» () [ earth science services

Effect of sieving helght on dendty and friction of brittle analogue material: Ring-

hoar tact data tha. Tackani

550-

Keyword

NS-1
NS

1l Electric engine (mmihr)

1B Electronic microscope.

T} Extension box

T Faut simalator

1 Flow channel

1B Fhid injector

[ Fluid injector termally controlied
[l Fuid pressure device

I Fog box.

1 Granular flow simulator

cheme URI Language

on °

000000000060

3o0gle Maps,)

Description of
spatlal and tompoaral
verage

Date/Time Start DaterTime End

Date. Time Date Time

STEP 5
etadata are harvested into EPOS
ICS Portal

STEP 4
etadata are harvested in the TCS
catalogue

STEP 3
re published with a DOl in a TCS
L/Institutional repository

STEP 2
ts are described with TCS MSL
metadata model

STEP 1
roduced in the labs and organised
in datasets

s MULTI-SCALE LABORATORIES




4. Metadata editor

Motad < Dat P Publicati =
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Analogue models of geologic processes - experimental setup

Material Apparatus

Sand > Corundum Sand Sandbox > Sandbox (meter scale)
Sand > Quartz Sand

Microspheres > Glassy

© 000

Monitoring

@ | Lidar
@ | Laser interferometer

Software

LabView Deformation Mapper

Thesaurus

Name

- [5 2D Convection box
- |5 3D Convection box

Keyword
«  EARTH SCIENCE > SOLID EARTH > TECTONICS > PLATE TECTONICS > STRAIN

NASA GCMD Science Keywords +- [ Glass/Plexiglas box
- [ Cooler device

- |5 Densimeter

- [y Dynamometer

- [l Earthquake simulator
- [} Electric engine (mm/hr)
i Electronic microscope
- [ Extension box

- [5 Fault simulator

Filter on keyword:
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© 0
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Fl L _. Gravity load device (Centrifuge)
Temporal and Spatial Coverage (The EDIT-symbol to the left provides visual selection via Google Maps.)
Latitude Longitude Description of Date/Time Start Date/Time End Time
spatial and tempoaral
Min Max Min Max coverage Date Time Date Time zone

Clear

Load
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http://dataservices.gfz-potsdam.de/msl/




5. Discovering lab data

A A A A A A A A 4 A A A A A A JR A 4 A on)
Multi-scale laboratories datasets will be EP%S MULTI-SCALE LABORATORIES

discoverable through the EPOS ICS TP ————
Datasets Labs Subdomains About

Portal.

Datasets can also be discovered by

directly accessing the TCS Multi-scale Search data Epns
@@

laboratories catalog. Here, datasets can

. . ; EUROPEANPLATEOBSERVINGSYSTEM
be searched using filters such as E.g. environment
ij main spec Ifl ¢ keywo rd > Or resea rCh Click https://epos-no.uib.no/epos-tna/facilities to go to the
mfra structure. The TCS MSL cata |0g Popular keywords EPOS TNA-/Infrastructure portal for an overview of labs currently
provides also a short description of EARTH SCIENCE SERVICES e

each contributing laboratory.

This is the central data catalog of the EPOS Multi-scale
laboratories community. Here you can find openly published data
coming from a wide range of world-class experimental laboratory

EPOS - Multi-scale laboratories data catalog

statistics infrastructures: from high pressure-temperature rock and fault
mechanics and rock physics facilities, to electron microscopy,
TCS Cata Iog website: 63 82 4 micro-beam analysis, analogue modelling and paleomagnetic
http s / / epos-m S| uu nI laboratories. More information about the Multi-scale laboratories
i ) i datasets labs groups community is to be found at https://epos-ip.org/tcs/multi-scale-
laboratories.

EPS vuiri-scale LaBoraTORIES




6. Facility information

EP*S TNA Home Infrastructures Open calls Past projects Contact

EURCPEANPUATEORSERVINGS TSTEM
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+
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v @ Asset type
~| Access to mobile instruments
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~|Rock physics
~|Volcanological Research

» []Institution
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v
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» [ | Measurement
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/. Equipment information

et nroiects  Contact

We also collect |

Ope

EP*S TNA Home Infrastructures

PUTEORSERVINGS YSTEN

Filter Search
€ments that you ¢

Filter

v B Asset type

Latitude 46.951311
Access to mobile instruments s - 428887
Access to Volcano Observatories and Volcano Website Link
laboratory Services Go to data publ
~| Provision of Rock Samples Retrieve data
» 1 Domain More facility i
s More informa
» [ Institution
Equipments {13) =
» [ Cauntry
. " . » DIC/PIV - Matlab code
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» MeshLab
' -
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Type : Apparatus » Osirix
Group : Modeling_device » Petrel (Schiumberger)
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Info

Brand : Prototype (developed and constructed by HSR Rapperswil
Quantity : 1.0
Website :

Specifics & comments : (oblique) shortening, (oblique) extension, strike-slip

>
Measurements 12)+
° laboratory Analogue modelling
e laboratory Analogue modelling

t the availaple in

X-ray computed tomographic scanner (CT-scan)

TecMOD - GEOAZURmode

TecMOD - LMVmodel

Strument
. S and
conduct at these facilities|

OBSERVINGSYSTEM

b

u

Login/Register ¥

Country

#os / Tectonic Modelling Laboratory ...

th IVERSITAT

BERN

Tectonic Modelling
Laboratory at the In-
stitute for Geological
Sciences (TecLab
Bern, Switzerland)
Analogue modelling is a well-
established technique to
investigate the evolution of
tectonic structures in the
Earth's crust and lithosphere.
Scaled analogue models offer
the... read more

Followers Datasets

0 7

Y Labs

Tectonic Modelling ... (7)

TCS MSL Catalog

e A A A A A R A A A A A A A JB A 4 A won)
MULTI-SCALE LABORATORIES

Search

Datasets Subdomains

Labs

About

o Datasets @ About

Search datasets...

Relevance

7 datasets found

Order by:

4D X-Ray CT data and surface view vid of a sy parison of experi...

This data set includes 40 videos (+ 1 image) depicting the surface evolution of 39 experiments on crustal
extension, as well as 4D CT imagery (figures and videos) of 6 of these...

GeoMod2008 materials benchmark: The axial test dataset

This dataset provides compaction data from axial testing on natural and artificial granular materials used
for experimental simulation by the analogue geodynamic modelling...

GeoMod2008 materials benchmark: The SEM image dataset

This dataset provides images from scanning electron microscope (SEM) photography of natural and
artificial granular materials used for experimental simulation by the analogue...

GeoMod2008 materials benchmark: The sieve dataset

This dataset provides sieve data (grain size distributions) on natural and artificial granular materials used
for experimental simulation by the analogue geodynamic modelling...

MULTI-SCALE LABORATORIES

https://epos-no.uib.no/epos-tna/facilities

[Mod2008 materials benchmark: The ring shear test dataset

«




S wmuLtscaleLABORATORES  What's in it for laboratories?

Visibility within the community

EP@S MULTI-SCALE LABORATORIES

JhL
EUROPEANPLATEOBSERVINGSYSTEM

Datasets Labs Subdomains About Search Q I

MSL portal

Become part of the EPOS MSL network

A / Labs / Fragmentation Lab ...

ﬁ & Datasets @ About
Fragmentation Lab (Ludwig-Maximilians-

Fragmentation Lab University Munich, Germany)
(Ludwig-Maximilians-
University Munich, Fr ion Lab (Ludwig imilians-University Munich, Germany)
Germany) Explosive volcanic eruptions and their eruptive products impact humans, the environment and
Fragmentation Lab (Ludwig- infrastructures on local, regional and global scales. For the wide-reaching hazard they pose to our global
Maximilians-University society, the focus of volcanology is to determine the process controlling the eruptive dynamics of volcanoes
Munich, Germany) Explosive and their impact on the Earth system. Modern volcanology is founded on three main methodological pillars:
volcanic eruptions and their 1) field observations and measurements, 2) laboratory experiments, 3) numerical modelling. The
eruptive products impact combination of those techniques is paramount to untangle the highly complex nature of processes
csli humans, the environment and controlling volcanic eruptions and to provide a reliable and quantitative estimate of the hazard they pose. In
infrastructures on... read more particular laboratory research is pivotal in the way it provides quantitative fundamental input parameters to
constrain both field observation and numerical models. The experimental volcanology facilities at LMU
N\ L of Munich is equipped with world-class unique experimental setups and bench instruments which
initad s Litwania ™ ¥ characterization of materials and simulation of processes at conditions relevant to volcanic

ns. & Latvia |

! Nowizoe 4 I 0n,0 S
on the equipment operating at the experimental facilities can be found at Fa C I It I e S NG

vww.mineralogie_geowissenschaften.uni-muenchen.de/facilities/frag/index_html
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MULTI-SCALE LABORATORIES  What's in it for laboratories?

Open your lab for foreigh researchers (TNA)

| Equipment 4 3rd TNA Call: 38 labs

The list of equipments available at the selected lab can be found here

Share your research output
Anal lab: 1 .
POT TOPUCTTT " ipimmexe Analogue modeling:

> jp_c>rg4sites[default(ﬂIes[repos_itory[Srd TNA_Call_Suppliers_Info_Analog_modelling.pdf
EP@ MULTI-SCALE LABORATORIES iy Analytical & Microscopy:

https:/www.epos-
ip.org/sites/default/files/repository/3rd TNA_Call Suppliers_Info_Analytical%26Microscopy.

.pdf .

Paleomagnetism labs Paleomagnet|sm:

*  https:/www.epos-

M SL portal ip.org/sites/default/files/repository/3rd TNA Call Suppliers_Info_Paleomagnetism.pdf
Rock/melt experimental labs H .

™ il ol Rock/melt physics:

EUROPE

Datasets Labs Subdomains About Search Q

A / Labs / Experimental rock ...

Utrecht University t About s : . !
NS < Datasets ip.org/sites/default/files/repository/3rd TNA Call Suppliers Info RockMelt.pdf
Experimental rock
deformation/HPT-Lab Search datasets... RI/TNA Supplier
(Utrecht University,
Cou Code Facility Contact |Apparatus
The Netherlands) e (Country ) adl
rder by: | v
HPT Laboratory, Faculty of 7 datasets found ¥ || RECLe FIB, Focused ion beam
Geosciences, Utrecht Potsdam Imaging - — -
University e etk e G TEM, Transmission electron microscope
o GFZ- Potsdam (DE) ! —— |SEM-CL, Scanning electron microscope-cathodoluminescence
https://www.uu.nl/en/organisati ) ) ) : . Analysis (PISA) Benning . = - -
of- Mechanical and microstructural data used in the article Pijnenburg et al., De... Facilit SEM-EBSD, Scanning electron microscope-electron backscatter diffraction
geosciences/collaboration/labs Hydrocarbon or groundwater production from sandstone reservoirs can result in surface subsidence and SEM-EDX, Scanning electron microscope-energy dispersive X ray spectrometry
and-facilities/hpt-lab The HPT induced seismicity. Subsidence results from combined elastic and inelastic... TR A T e e
or High... read more nstituto Andaluz e -ICP-MS, Laser ablation inductively coupled plasma mass spectrometer
3 o de Ciencias de la Tierra ANDALCHRON m SEM-EBSD, Scanning electron microscope-electron backscatter diffraction
Discrete Element Method model data of biaxial shear deformation (CSIC), Granada (ES) SEM-EBSD, Scanning electron microscope-electron backscatter diffraction
Followers Datasets Owing to their destructive potential, earthquakes receive considerable attention from laboratory studies. In
0 7 friction experiments, stick-slips are studied as the laboratory... ICP-MS, Inductively coupled plasma mass spectrometer
ICP-MS, Inductively coupled plasma mass spectrometer
ity- i i i i IGG Istituto di
Velocity-dependent slip weakening by the combined operation of pressure solut pstasaniig: e ik HR-ICP-MS, High-resolution inductively coupled plasma mass spectrometer
Y Labs Phyllosilicate-bearing faults are characterized by an anastomosing foliation with intervening hard clasts and P ONR. Pavi Geochemical Z_
eorisorse, , Pavia S R S ] anetti
(m Microanalysis LA, Laser ablation system
https://epos-msl.uu.nl
LA, Laser ablation system
. SIMS, Secondary ion mass spectrometer
“9& EUROPEAN PLATE OBSERVING SYSTEM www.epos-ip.org T
: ' . . Disclaimer: the content of'. = T T T —
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https://epos-msl.uu.nl/

EP‘&',"/’ MULTI-SCALE LABORATORIES What’s in it for researchers?

Why publish your research data through the EPOS Multi-scale labs?

v’ Make your research data Findable, Accessible, Interoperable, Reusable (FAIR) and Fincasle Q

citable for other scientist!
Accessible “w

v’ Prevents you and your fellow scientists from re-inventing the wheel Interoperable f
r r

v’ Stop a large part of your data ending up in the ‘bottom-drawer’, but getting used by Reucabio b
colleagues instead

s*Because the funder requires you to present a Data Management Plan and/or @
(the journal) requires you to publish your data in a FAIR manner...

: THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION'S HORIZON 2020 RESEARCH AND INNOVATION PROGRAMME UNDER GRANT AGREEMENT N° 676564
EP S EU ROPEAN PLATE OBSER\” NG SYSTEM WWW-epos'l p°0rg Disclaimer: the content of this presentation reflects only the author’s view and the Commission is not responsible for any use that may be made of the information it contains




Ep‘f’ MULTI-SCALE LABORATORIES What’s in it for researchers?

g { EPOS MSL Laboratories
& Analogue modelling

Paleomagnetism
& Rock physics
& Analytical & Microscopy

Collaborations with other labs/researchers (TNA)

0-0

: THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION'S HORIZON 2020 RESEARCH AND INNOVATION PROGRAMME UNDER GRANT AGREEMENT N° 676564
EP S EU ROPEAN PLATE OBSER\” NG SYSTEM WWW-epos'l p°0rg Disclaimer: the content of this presentation reflects only the author’s view and the Commission is not responsible for any use that may be made of the information it contains




Citation index

» Journals (such as Elsevier) add links to
the datasets (DOI) to already

published papers!

MULTI-SCALE LABORATORIES

What’s in it for researchers?

Experimental rock
deformation/HPT-Lab
(Utrecht University,
The Netherlands)

HPT Laboratory, Faculty of
Geosciences, Utrecht
University
https://www.uu.nl/en/organisati
of-
geosciences/collaboration/labs
and-facilities/hpt-lab The HPT
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controlled by the Kinetics of pressure solution. Since compaction is known to operate in faults, this
mechanism for frictional instabilities directly relates to natural seismicity.
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