Improving the findability of legacy laboratory data:
enrich metadata using controlled vocabularies
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1.Keyword enrichment by detecting terms in 2. Providing context by adding overarching
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Vocabularies:

- Material
Geological age
Pore fluid

Term: sandstone Term: subsurface energy production ) : :
- Geological setting
Vocabulary: Materials Vocabulary: Geo-energy test beds - (sub)surface utilization setting

Analogue modelling of geological processes
Geochemistry

Geo-energy test beds

Microscopy and tomography
Paleomagnetism

Rock and melt physics

Title
Mechanical and microstructural data used in the article Q ‘-I-‘ FI'&

Pijnenburg et al., Deformation behaviour of|sandstones Term: gas field Term: sedimentary rock Term: hydrocarbon energy production

from the seismogenic Groningen,|gas field; Role of inelastic Vocabulary: Geological setting Vocabulary: Materials Vocabulary: Geo-energy test beds

versus elastic mechanisms

Containing a total of 2963 terms

Q Q Q Challenge: How to populate the vocabularies
Term: gas field Term: sandstone Term: gas field with descriptions for all terms?

Vocabulary: Geo-energy test beds Vocabulary: Materials Vocabulary: Geo-energy test beds

Developed and harmonized by the Earth scientific
| | laboratory community in Europe.

3. Usage in data catalogue Published in several open formats on GitHub:
- JSON

- Excel

Detailed keyword information Filtering data publications - Turtle
» RDFXML

Pynenburg, Ronald | Verberne, Berend | Hangx, Suzanne | Spiers, Christopher Q Q

GFZ Data Services Applied Filters 2930 data publications found v
MSL enriched keywords (§) °p P Order by Relevance W

(2015)
M5L original keywords @

Shallow compaction data of the Groningen gas field and other locations in the Netherlands —
period 1970 to 2021.

Hid ty t o .
Hydrocarbon or groundwater production from sandstone reservoirs can result in surface subsidence and induced seismicity. S USng COHtrOHEd VOC&bUlaHES daS

van Eijs, Rob M.H.E. | van der Wal, Onno

github.com/UtrechtUniversity/msl_vocabularies

Subsidence results from combined elastic and inelastic compaction of the reservoir due to a change in the effective stress state upon expand all close all . .

fluid extraction. The magnitude of elastic compaction can be accurately described using poroelasticity theory. However inelastic or 2022 fllterS greatly lmprOVES the R b]_ b .l b]_ h ]_
oot o] — d d by the field from the Sloch : : 7: . : eusable web component available to help
e EpEH_ 211 CG_mpaCtmn © [T EEEE L _USE BT FECFJVEFE E’_ft € I_E Dperatqr Lo fy TGS £ F'C B FlltEFS This dataset comprises shallow (0 to 400 meter) compaction data obtained n various [ocations across the Netherlands, flndablllty CombIHEd Wlth . . . .

gas reservoir (Groningen, NE Netherlands) to study the importance of elastic versus inelastic deformation processes upon simulated e — including the large Groningen gas field in the NE Netherlands. Data were obtained in 14 dedicated shallow compaction wells in lntegrate the VocabUIarleS Wlthln Other

Groningen, 1 well in Friesland (N Netherlands), 1... keywo rd d e te C ti O n o

pore pressure depletion. We conducted conventional triaxial tests under true in-situ conditions of pressure and temperature. To

investigate the effect of applied differential stress (o1 — g3 = 0 - 50 MPa) and initial sample porosity (i = 12 — 25%) on instantaneous Geological age QI

applications.

: : : : i : i ; i . : Fore fluid 33
and time-dependent inelastic deformation, we imposed multiple stages of axial loading and relaxation. The obtained data include: 1 : . ! : : =
Mechanical u:F:t btained i . Ilt o ||I' . . ts prf dg ) det in th ot : Geological setting (418 Contact model and numerical modelling results: “Compaction of the Groningen Gas Reservoir . . . . '"*“;r:_"mertaw .
echanical data oblained In conventional tnaxial cOMRPression Expenments periormed on resenvolr sandstone. In these expenments, (subjsurface utilization setting Sandstone: Discrete Element Modelling Using Microphysically Based Grain-Scale Interaction Laws” F]_]_ters datasets W]_th lncreaS]_ng igneous rock - intrusive
we imposed multiple stages of active loading, each followed by 24 hours of stress relaxation. 2) Microstructural data obtained on e igneous rack - extrusive
. u b
undeformed and deformed samples. Analogue modelling of Mehranpour, Mohammad Hadi granularlty :;etlta.:r;szh C rock
geological processes | 440 2021 ateria m;tasowaticruck
Geochemistry 383 M ]_ metearite
KE‘}-’WDT ds Geo-energy test beds (174 Reservoir mmpacrfon_. surfoce subsidence crng' induced seismicity are often associated with gm!unged hjvdrr;mrbun p_mducffun. . impact rock
s e Recent experiments conducted on the Groningen gas field’s Slochteren sandstone reservoir rock, at in-situ conditions, have u mlner alS minerals
R shown that compaction involves both poro-elastic... . unconsolidated sediment
_ o b 1 aralogl..!e model ir'_g materia
Originally assigned keywords (5) -~ Paleomagnetism 8 Car Onate minerails synthesized materia
“ [ Rock and melt physics (364 Data from seismic slip-pulse experiments simulating induced earthquake rupture in the Groningen . E;::Di;a =9s
. ) - i Apparatus (134 - eee A i
Groningen gas field | | reservoir | | sandstone | | compressibility | | microstructure | | strength | | crack | | creep | | EPOS " . gas field Geological setting
Ori ina].l aSSi HEd ke y VV O]_‘d e (sub)surface utilization setting
. . . g < Measured prope 322 Hunfeld, Luuk Bernd Analogue modelling of geclogical processes
multiscale laboratories | | rock and melt physical properties | | SEDIMENTARY ROCK PHYSICALOPTICAL PROPERTIES g y g t_p > rw = e
SCOUSIIC emission
2021 Geog-energy test beds
. ] 23 .
Microscopy and tomography
AL LI LTS 3310 BT ER e T ey SRl iy WAL e e I selales) izl (sl anisotropy (petrophysical) Rock materials show dramatic dynamic weakening in large-displacement (m), high-velocity (~1 m/s) friction experiments, Vi Sit the d ata C atalo gue at° Paleomagnetism
d deizesadi ] . ) \astici h . 3 providing a mechanism for the generation of large, natural earthquakes. However, whether such weakening occurs during * Rock and melt physics
san sandsizesediment | | Density | | Viscosity | | Elasticity | | Strengt Strain gauge coupled mechanical- rtE T sreTrmTE GenioorrrE ST CE

chemical effects (13

coupled mechanical- . . . : T . L
hydrological effects Data supplement to: Mapping and classifying large deformation from digital imagery: application to

Corresponding MSL vocabulary keywords - . .
P g Ty Keyw ® T T analogue models of lithosphere deformation

o elasticity 30 . . -
sandstone | | amial compressibility | | bulk compressibility | | intragranular cracking | | intragranular crack Ha]f mOHIZQd kEYWO]f dS electrical properties (25 Broerse, Taco | Krstekanic. Nemanja | Willingshofer. Ernst
) . T - e : ) _ _ ) _— _— fracture and crack 2021
DTERRER R TETIEE O LR T AR SR AT S VisCOSILY SR = Asiicily SuEe toughness 3 The dataset consists of the original top-view and cross-section digital photographs of the model presented in Broerse et al. ContaCt us .
friction - controlled slip {2020) (Mappingand classifying large deformation from digital imagery: application to analogue models of lithosphere
rate (102 deformation.). The top-view images have been taken at...
friction - controlled stress — 1 1
MSL enriched keywords () R : epos-msl.uu.n epos.msl.data@uu.nl
grain size distribution Surface DEM's data and cross-sections from analogue experiments of subduction initiation
sedimentary rock | | sandstone | (EEERIGE RS eav® | elasticity | | axial compressibility | | bulk compressibility i performed in the Tectonic Laboratory (TecLab) at Utrecht University

The enriChed keywords Contain On T Auzemery, Antoine | Willingshofer, Ernst

permeability © 48

average many more keywords pore i presure @1

porosity (47

th an th e O ri gin ally a S Si gn e d Slake durability In order to show the spatial and temporal evolution of deformation and associated surface topography, we present our results in

_ terms of surface scans and final cross sections. The latter are pictures recorded at the end of the experiment. They are obtained
strain £ 114

keyWO r d S o Combined With R at two-third of their width....

(comstant stress)

kEWOId ha]meIllzatIOIl thlS stress relaxation (12 Electron Backscatter Diffraction (EBSD) data from metabasaltic fault rocks, Woodlark Rift, Papua
hydrocarbon energy production | | gas field | | wacke ' | Slochteren sandstone | | Apparatus | | deformation testing

S | Cm—— ST | | Gu—— greatly improves the findability of — New Guines EP S EP S \l} §g}% Utrecht
comprassion Testin 13¥1al Compression apparaius Conventonal Tnaxlal apparatus STrain STraimn parcicnin ° ° W, ‘w - -
data publications. ; N University

stress relaxation | | pore fluid pressure | | porosity | | poroelastic deformation | | energy partitioning | | strain EUROPEANPLATEOBSERVINGSYSTEM EUROPEANPLATEOBSERVINGSYSTEM  EPOS-Netherlands

Inferred deformation behavior | | microphysical deformation mechanism | | intragranular cracking ' | Analyzed feature
deformation microstructure | | brittle microstructure | | intragranular crack ' time-dependent mechanism

unconsolidated sediment | | clastic sediment | | sand | | viscosity | | Measured property | | wviscosity | | elasticity

deformation behaviour | | inelastic deformation | | antropogenic setting | | gas field | | subsurface energy production

stress relaxation || porosity | | Induced seismicity | | surface subsidence | | induced seismicity | surface subsidence




