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SampleSample Curation Curation as Part of the as Part of the 
Geoscience CyberinfrastructureGeoscience Cyberinfrastructure

“Catherine C. and Janne B-T contacted me recently 
about a sample with the fairly useless name AD3-3 that 
I analyzed so long ago I can't remember.  They wanted 
to reanalyze the Hf isotopes, because they are very 
high.  Having spent several hours looking for the 
sample without success, I then decided to check the 
database to see who else might have it (I knew it was a 
well circulated sample).  Turns out the list of people 
who have analyzed this sample reads like a who's who 
in isotope geochemistry.  Most recently, Vincent S. 
analyzed it, who confirmed Patchett's high Hf ratio.”
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Samples as Part of aSamples as Part of a Geoscience Geoscience 
CyberinfrastructureCyberinfrastructure

Objective:
Link physical samples to digital 

sample-based data implementations

Web-based ‘curation information system’



Samples as Part of a Samples as Part of a 
Geoscience CyberinfrastructureGeoscience Cyberinfrastructure

• that are integrated with other 
sample catalogues

• that are integrated with all sample-
based data & information systems

The vision: 
Web-based sample catalogues



Information System for Sample Information System for Sample CurationCuration

• Complementary
– Deliver data that ‘discipline-specific’ systems 

do not
– Leave  ‘discipline-specific’ data to disciplines

• Compatible
– Metadata standards
– Controlled Vocabularies
– Unique identification of samples

• Interoperable
– Access protocols
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Metadata: Geochemistry Databases Metadata: Geochemistry Databases 

• Unit
• Method
• Lab
• Precision
• Standard deviation
• Normalization
• Averaged or individual values
• Standard values
• Material (GL, WR, etc.)
• Mineral metadata: mineral type, 

grain type, generation,…
• Inclusion metadata: host 

mineral, heating, …

Cataloguing
Metadata

Application
Metadata

• Rock type
• Location (lat/long)
• Location names
• Depth
• Precision of location
• Sampling technique
• Expedition
• Sampling date
• Tectonic setting
• Age / Eruption date
• Rock class
• Texture
• Alteration
• Modal composition
• Archive

Red: mandatory metadata
White: essential metadata
Blue: desirable metadata

Reference
• Authors
• Title
• Journal
• Volume Number
• Publication Year



Metadata UseMetadata Use



Data Summary 
for 
ARGAMPH-001

12 publications



CurationCuration--specific Dataspecific Data

• Descriptive information
– Petrography (texture, alteration, etc.)
– Visual material (hand specimen & thin section photos

• Material
– Size of sample / weight
– Subsamples

• processed rock splits (powders)
• mineral/fossil separates

– Material Processing
• Sampling History

– Who sampled?
– What was the purpose?



SampleSample--based data: The current situationbased data: The current situation

Physical
Properties

Geological Context
(Tectonic,

Stratigraphic,
Structural)

Geochemistry

Geochronology

Petrology

Paleomagnetics

Curation



Integrated SampleIntegrated Sample--Based Information SystemBased Information System

Geological Context
(Tectonic,

Stratigraphic,
Structural)

Paleomagnetics

Physical
Properties

Geochemistry

Geochronology

Petrology

Curation Users can retrieve Users can retrieve 
and integrate data and integrate data 

from distributed from distributed 
sources.sources.



The Problem of Samples NamesThe Problem of Samples Names

Different names for sample 
ARGAMPH-001
(Dredge 1 from the cruise 
AMPHITRITE on R/V Argo)

101 different samples in 
PetDB have the name 5-1



The Need for Unique Sample IdentificationThe Need for Unique Sample Identification

• Integration of data in a distributed system 
requires unique identification of samples.

• Currently, naming of samples is ambiguous.
– Different samples have identical names.
– Samples are renamed.

• Metadata that allow unique identification are 
often missing for terrestrial samples.

• Institutions have their own naming protocols, 
no assurance that names are unique on a 
global scale.



Unique Sample IdentificationUnique Sample Identification

• Unique naming requires clearinghouse 
that provides a centralized registry of 
sample identifiers on a global basis.

To avoid ambiguity
To systematize sample designation
To ensure that all information associated 
with a sample will in fact be unique.



An Approach to Unique Sample IdentificationAn Approach to Unique Sample Identification

QuickTime™ and a
BMP decompressor

are needed to see this picture.
IGSN
International Geo Sample Number

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.

Solid Earth Sample Registry SESAR

“Establish a system that provides 
identifiers for solid earth samples to 
global sharing, linking, and 
information and data about these 



An Approach to Unique Sample IdentificationAn Approach to Unique Sample Identification

QuickTime™ and a
BMP decompressor

are needed to see this picture.
IGSN
International Geo Sample Number

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.

Solid Earth Sample Registry SESAR

• Easy access for registration of samples with 
minimum set of required metadata

• Generation of bar codes

• Robust and secure IT environment

• Full integration with sample-based data systems



The ChallengeThe Challenge

“This is community’s data for which I 
am responsible.”

Development and implementation of a 
“Cyberinfrastructure for Solid Earth 
Science” requires a change in the 
investigators’ mindset.



The ChallengeThe Challenge

“This is community’s samples for 
which I am responsible.”

Development and implementation of a 
“Cyberinfrastructure for Solid Earth 
Science” requires a change in the 
investigators’ mindset.



Metadata in SampleMetadata in Sample--based Data Managementbased Data Management

• Level 0: Mandatory
– Location: Latitude, longitude, elevation
– Rock type

• Level I: Essential
– Age
– Geological context (Tectonic setting, stratigraphic 

context, etc.)
– (Geographical / political location)
– Sampling Process

• Level II: Desirable
– Petrographic descriptions
– Components



MetadataMetadata

Metadata is
1. used for discovering existence of data by 

searching a metadata catalogue = 
cataloguing metadata

2. documentary information describing the 
content, context, quality, structure, 
accessibility of a specific data set = 

application metadata
Any particular parameter may be used in either 
way depending on the user’s purpose.

Helly, J. et al.: Scalable models of data sharing in Earth sciences. G3, 2003



Use of ‘Cataloguing’ MetadataUse of ‘Cataloguing’ Metadata


