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Samples: ‘Raw Data’ for ex-situ 
Earth Observations 
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Soil sampling at the Shale Hill Critical Zone 
Observatory, Pennsylvania 

Water sampling at Christina CZO to measure 
suspended sediment composition  
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Connection to Digital Data 
§ Analysis and re-use of sample-based data requires access to 

sample metadata. 
§ Verification & reproducibility of sample-based observations 

requires access to the physical samples. 
§ Sharing of samples for use & re-use requires access to both. 

CZO Cyber Seminar 
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Building an “Internet of Samples” 
§ Requirement #1: Samples need to be uniquely identifiable. 
§ Requirement #2: Samples need to have virtual representations. 
§ Requirement #3: Samples need to be ‘cited’ by their unique 

identifiers to link to the virtual representations and allow 
interoperability between data systems. 
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Opportunities for Physical Samples 
in the Digital Era 
§ Online sample catalogs (federated or central) 

§  Discover and access samples for sharing and re-use; 
§  Locate physical samples for verification of sample-based observations; 
§  Access sample metadata for proper interpretation and re-use of sample-

based data. 
§  Interoperability  

§  Link data, samples, and publications; 
§  Link all data acquired on a single sample & subsamples; 
§  Integrate sample-based data with other data types. 

§ Shared cyberinfrastructure for sample and collection management 
that advances best practices and standards. 
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Imagine the Possibilities …  
§ Find all publications that mention a specific sample 

§ Find all data for that sample in easily usable, electronic format 

§ Find the sample and contact its owner 

§ Find samples based on their properties 
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IGSN & Geosamples 
§  International Geosample Number IGSN (www.igsn.org) 

§  globally unique and persistent identifier for physical objects in the 
Earth Sciences  

§  distributed by an international federation of Allocating Agents 
(IGSN e.V.) 

§ Geosamples (www.geosamples.org) 
§  provides tools and services for users to catalog sample metadata 

(System for Earth Sample Registration SESAR) 
§  ensures preservation & persistent access of sample metadata 
§  operates IGSN registration services 
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IGSN International GeoSample Number 
§ A globally unique and persistent identifier for physical objects 

in the Earth Sciences  
§  guaranteed to be unique via a centralized control mechanism. 
§  resolves to virtual sample representations (sample metadata 

profiles) managed at federated IGSN Allocating Agents. 
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IGSN: Syntax 
§ URI-type identifier (alphanumeric) 

§  consists of  
§  NAME SPACE  
§  NAME SPECIFIC STRING 

§  Uniqueness ensured via central registry of name spaces, operated by the IGSN 
e.V. 

Unique user code 
[name space] 

String of random characters 
[name specific string] 

IGSN:ODP0HY78F!
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IGSN Characteristics 

§  Name: Kerstin Lehnert 
§  SSN: 768-90-6482 

§  Name: HLY0102 D3-1 
§  IGSN: KAL7J8F55 

§ mostly non-mnemonic 
§ broad application (rocks, sediments, soils, water, etc.) 
§ does not replace personal or institutional names 

People Samples 
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What objects get an IGSN? 
§ Locations such as drill-holes, wells, soil pits, sections 
§  ‘Parent objects’ such as cores, dredges, CTDs 
§  Individual specimens 

§ Categorized by material (rock, mineral, soil, fluid, etc.) 
§  Sub-divided by physical appearance: hand specimen, rock 

powder, thin section 
§  subsamples (linked to ‘parent sample’) 
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IGSN Registration Workflow 12 

Allocating 
Agent 

•  Sample Name 
•  Location 
•  Sample type 
•  …. 

IGSN:XYZ08H7JG 

IGSN eV 
Registry 

Sample Label 

User submits metadata 

Allocating Agent creates 
IGSN, stores metadata 

3. AA registers 
IGSN  

5. Send to user 

Use IGSN 

4. Confirm 
uniqueness 
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IGSN Architecture 
13 

CSIRO 
GFZ    

RPI 

Diagram modified after http://www.adlnet.gov/adl-registry/ 

WHOI 

IGSN Registry 

IGSN	  Allocating	  Agents	  

IGSN	  users	  

SESAR 

USGS 

•  Register	  name	  spaces	  
•  Validate	  iden1fier	  registra1on	  
•  Maintain	  IGSN	  handle	  system	  

•  Establish	  specimen	  descrip1on	  schema	  
•  Validate	  metadata	  content	  for	  
specimens	  

•  Handle	  interac1on	  with	  specimen	  
collectors	  and	  curators	  to	  register	  
specimens	  

•  Make	  decisions	  what	  specimens	  to	  register	  
•  Registers	  samples	  through	  one	  of	  the	  higher	  level	  

namespaces	  
•  Maintain	  physical	  collec1ons	  

IGSN 
Registry 

 

Global 
Metadata 

Store 
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Governance: IGSN e.V. 
§ Non-profit organization registered in Germany (“eingetragener 

Verein”) to operate an IGSN registration service with a distributed 
infrastructure for use by and benefit of its members 

§ By-laws modeled after the DataCite Consortium 
§ Membership required for organizations wanting to set up an 

Allocating Agent. 
§ Membership is NOT required to use IGSNs. 
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IGSN Metadata Levels 15 

-  IGSN 
-  ResourceURI 
-  Registrant ID 
-  timeStamp 
-  status 

IGSN Registry     

-  IGSN 
-  Registrant 
-  MetadataTimeStamp 
-  Title 
-  Description 
-  SamplingLocation 
-  SamplingTime 
-  Distributor 
-  Originator 
-  SpecimenType 
-  MaterialClass 
-  SamplingMethod 

Global Metadata Store 

-  IGSN 
-  SampleEvent 
-  SamplePhysicalSize 
-  RelatedResource 
-  SamplingMethodDetails 
-  ProcessingHistory 
-  CurationHistory 
-  More local detail… 

Allocating Agent Catalog ISO & OGC O&M 
compliant 
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Object Metadata 
§ Identification 

§  Sample name(s), registrant 

§ Description 
§ Material, classification, age, size, comments 

§ Geospatial information (if applicable) 
§ Geographical names, coordinates 

§ Collection 
§  Expedition/cruise, platform, date, collector, 

technique 

§ Archiving/access 
§  Physical location of sample (repository), 

contact 

§ Relationship to other (sub-)samples 
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Sample Geneology 

17 4/3/2014 
CZO Cyber Seminar 



IGSN Applications 
§ Sample management 

§  Preservation and access of sample metadata 
§  Tracking samples (QR code labels) 
§  Tracking subsamples 
§  Transfer of metadata to new owners 

§ Data Management 
§ Unambiguously cite samples. 
§  Find & access data in distributed systems (interoperability) 
§  Link data, samples, and publications 
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Linking 
Samples, Data, 
& Publications 
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System for Earth Sample Registration 
10 samples found 

HRV0035F6 
show occurences:  this article  |  other articles 
GMA089HB 
show occurences:  this article  |  other articles 
ECS000675 
show occurences:  this article  |  other articles 

Find all data for this sample in 
the entire literature 

A Vision for the 
Future 4/3/2014 
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geosamples.org: Tools for Users 
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SESAR 
Metadata Template Creator 

22 4/3/2014 
CZO Cyber Seminar 



23 4/3/2014 
CZO Cyber Seminar 



Mobile App for Sample 
Registration 
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Grouping Samples 
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Group Types: 
 
-  Award 
-  Project/lab group 
-  Loan 
-  Field program 

4/3/2014 
CZO Cyber Seminar 



Transfer Ownership of Metadata 
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Extended IGSN Metadata 
§ Images 
§ Documents (.pdf, .xls, .doc) 
§ References 
§ URLs for related data resources 
§ User defined metadata  
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Label Printing 
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Participate! 
§ As an IGSN user 

§ Get a user account at www.geosamples.org 
§ Register your samples 
§ Use the IGSN in the lab (sample labels) and in your publications 

§ As an IGSN Allocating Agent 
§  Become a member of the IGSN e.V. 
§  Establish  

§ As a member of the GEOSAMPLES community 
§  Join the EarthCube Special Interest Group on Physical Samples 
§  Stay tuned for the EarthCube RCN proposal GEOSAMPLES 
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Building a Geosamples 
Community 
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SESAR Help 
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Linking DOI & IGSN 
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+ IGSN 
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geosamples.org 
§ A broad community initiative to advance access and re-use of 

physical samples 
§  advance best practices, standards, & policies for sample 

curation, distribution, attribution, and citation 
§  build a “Digital Environment for Sample Curation” (DESC) 
§  to support and simplify the work of curators 
§  to create the Internet of Samples 

§ Cross-disciplinary coordination (BIO, archeology, etc.) 
§  International coordination 
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Motivation for a Shared Sample CI 
§ Urgent need of repositories to efficiently manage and 

improve access to their collections. 
§ Many collections still operate with non-digital procedures 

(spreadsheets, analog records) of samples and loans. 
§  Smaller repositories and collections often lack the resources 

(staff, funding) and infrastructure (hardware, software, IT support) 
for digital collection management and web presence 

§  A shared, jointly governed system is efficient and will help to 
standardize practices 
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DESC User Interfaces 
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Curators	  (Admin	  GUI)	   Public	  (Admin	  GUI)	  Samplers	  (User	  GUI)	  

DESC data & tools 
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DESC data 

DESC: Interoperability 
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Visualization 

Publications 

IGSN Registry 

Data Systems 
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The Benefits of the IGSNs 
§ Ensures unambiguous citation of samples. 
§ Facilitates interoperability and linking at the level of individual 

samples. 
§ Builds central and federated sample metadata catalog 
§ Helps to implement best practices for sample documentation and 

citation. 
§ Assists users with sample and collection management 
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IGSN Wiki 

link at http://www.igsn.org/resources 
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Obstacles 
§ Sample names are not unique. 
§ Sample names get changed. 
§ Sample metadata in publications are often incomplete. 
§ Physical samples get disconnected from the metadata (loss 

of field notes, etc.) 
§ Lack of sustained sample repositories 
§ Lack of central or federated sample catalogs 

40 
Have	  you	  ever	  found	  a	  
sample	  in	  your	  drawer	  or	  
lab	  that	  has	  a	  label,	  but	  
you	  couldn’t	  remember	  
any	  other	  informa1on	  
about	  it	  or	  know	  where	  
to	  find	  that	  informa1on?	  
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www.igsn.org 

•  Arizona State Geological Survey, USA 
•  Boise State University, USA 
•  City College of New York, USA 
•  Helmholtz Centre for Ocean Research Kiel (GEOMAR), Germany 
•  GeoForschungsZentrum Potsdam/ICDP, Germany 
•  Lamont-Doherty Earth Observatory, Columbia University, USA 
•  Oregon State University, USA 
•  Scripps Institution of Oceanography / UC San Diego, USA 
•  University of Minnesota, USA (LacCore) 

New members 2013 
•  MARUM (University of Bremen, Germany) 
•  CSIRO, Australia 
•  Rensselaer Polytechnic Institute, USA 
•  Woods Hole Oceanographic Institution, USA 
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Linking Data, Samples, & 
Publications 
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Publication   doi:10.1029/2011GC003804 

Dataset       doi:10.1594/IEDA/100050 

Sample   igsn:OSU0056FT  
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Geosamples www.geosamples.org 
§ Software tools for users to submit and manage their sample 

metadata and obtain IGSNs 
§  online user interfaces to enter or upload metadata (MySESAR) 
§ mobile app for field-based capture of sample metadata 
§ web services for client-based sample registration and catalog access 

§ Persistent access and preservation of sample metadata (SESAR) 
§ Extended metadata (images, documents) 
§ Links to data, publications, funding awards 
§ User training & support 
§ Operated as part of the IEDA Data Facility (www.iedadata.org ) 
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