
Integrated Earth Data Applications 
Multi-Disciplinary Data Services for the Earth, Ocean, and Polar 

Sciences 
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IEDA 

Operate core services of the MGDS and EarthChem 
as an integrated effort 

 Develop & operate new joint system capabilities 
 To facilitate and encourage user contributions. 
 To maximize integration and consistency among the MGDS 

and EarthChem systems 
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IEDA’s Goals 

 Promote the use of solid earth data for discovery, research, and 
education in the Ocean, Earth, and Polar Sciences, lower the 
barriers to data discovery & access. 

 Preserve & facilitate the re-use of solid earth observational data, 
many of which are unique and expensive to acquire. 

 Enable data attribution and facilitate transparency and 
verification of research results. 

 Facilitate integration of data across the global geoscience 
community, both within and across scientific disciplines. 

 Advance the culture of open data sharing in the Ocean, Earth, 
and Polar sciences.     
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IEDA Scope 
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Field Data 

Derived Data 

Sensor-based Sample-based 

Solid Earth Observational Data 

Presenter
Presentation Notes
The Marine Geoscience Data System and the Geoinformatics for Geochemistry Program operate data systems that support the discovery and access, preservation, and analysis of observational data.

Observational datasets collected in support of earth science research provide fundamental characterization of our global environment and include time-series observations of earth’s dynamic properties that, by nature, are irreplaceable.  Much of these data are acquired at high cost, particularly in the marine environment, and possibilities for resurvey are rare making these data of high value for preservation. At the same time, publicly accessible digital data resources are essential to enable the verification of research results. With the typically unique data sets used to support the Geosciences, research results are often impossible to verify with the current state of access to field observations and measurements. Development of digital data collections across all areas of the earth sciences are needed to ensure preservation of these expensive and valuable resources for later re-use and to maximize the return on our national research investments, while enabling verification of research results and contributing to new science initiatives.
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IEDA Data Types 

 Sensor-based (MGDS) 
 Field data: 76 data types 

o E.g.: sonar ping files, seismic reflection shot data, side-scan sonar, 
photographs, gravity field data, temperature 

 Derived data: 69 data types 
o E.g.: bathymetric grids, side-scan sonar grids, micro-seismicity 

catalogs, migrated seismic reflection profiles, gravity MBA grids, 
magnetization grids 

 Sample-based (EarthChem) 
 Sample profiles: rocks, sediments, liquids, soils 

o E.g.: collection location, sampling method, archive 
 Analytical lab data: > 500 measured properties 

o E.g.: major & trace element compositions, isotopic ratios, 
mineralogy, geochronology, age models, P/T model data, 
calculated end-member compositions  
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IEDA Data Holdings 
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 nearly 35 terabytes, >370,000 files in MGDS 
 17 million geochemical values from 36,000 

publications accessible at EarthChem 
 ca. 3.8 million samples registered in SESAR 

MGDS Data Holdings 

EarthChem Portal sample locations 
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Rescue of high value 
multibeam sonar to routine 
management of all sensor 
data from  Palmer since 
beginning operations. 

Palmer 1994-2011 



Provide Data System Services: 
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IEDA Systems, Products & Services 
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Data 
Repositories & 
Registries 

Data Access 
Applications & 
Portals  

Data Products & 
Syntheses 

Community 
standards 

Community 
Services 

 Marine Geoscience 
Data System 

 Mediabank 
 Geochemical 

Resource Library 
 System for Earth 

Sample Registration 
 US Antarctic 

Program - Data 
Coordination Cntr 

 GeoMapApp 
 Virtual Ocean 
 Earth Observer 
Web services 
 EarthChem Portal 
 GeoPrisms Portal 
 Acad. Seismic Portal 
 R2K Portal 
 Antarctic & Southern 

Ocean Data System 

 Global Multi-
Resolution 
Topography 

 Geochemical 
Synthesis Databases 
- PetDB 
- SedDB 
- VentDB 
- Geochron 
- NAVDAT 

 Cruise/sample/seis
mic/multibeam 
metadata 

 Geochemical 
metadata (data 
reporting) 

 Unique sample 
identifier IGSN 
(International Geo 
Sample Number) 

 EarthChemXML 

 Data publication 
 Investigator 

support: Data 
Management Plan 
Tool, Data 
Compliance 
Reports 

 Science community 
outreach & training 

 Educational 
modules 

Presenter
Presentation Notes
Data repositories & registries
Software tools and utilities for data discovery, access, visualization and analysis
Portals to complementary data held in other repositories
Community education & outreach




IEDA Foci 
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• Web-based User interfaces 
• Programmatic access interfaces 
• GeoMapApp, GoogleEarth, etc. 
• Links to the literature 

• QA/QC, documentation 
• Persistent identification (DOI) 
• Long-term archiving 

• Visualization tools (GeoMapApp, 
Virtual Ocean, Earth Observer) 

• Syntheses & Products 

• Web-based data submission 
• Data Management Plan tool 
• Data Compliance Report tool 
• Community  
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Data Preservation & Curation 

MGDS & GfG 
Data Collections 

Publications Data 
Submissions 

Data formatting 
Data documentation 
Data Quality Control 
Data ingest GfG & MGDS 

Data Managers 

Web Applications 
Data validation 

Data ingest 

Software Tools 
Data formatting 

Data 
documentation 

Data 
Submissions 

Long-term 
archive 

NGDC, Columbia 
University Library 
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Persistent & Unique Identification 

 Allows reliable citation, discovery, and access 

 Ensure that data authors receive credit for data 
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Data Discovery & Access 

Web-based tools for flexible 
searches 
 Textual 
 Map-based 
 Community specific 

 
 

 www.earthchem.org 
 www.marine-geo.org 
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http://www.earthchem.org
http://www.marine-geo.org
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Graphical Tools for Access & Integration 

 Facilitate integration of 
multi-disciplinary 
datasets 

 Provide access to 
complementary data 
from external sources 

 Supports access and 
use of data by non-
expert users 
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GeoMapApp 

Custom data portals and access via web services to 
other databases 

 Analysis capability- grids, tabular data, seismic 
 Import data (grids, tables, images) 
Create maps and export data 
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GeoMapApp~2500 users/mo 

IEDA NSF Meeting, 2/17/2012 17 

4000 

2000 

1000 

3000 

N
um

be
r u

ni
qu

e 
us

er
s 

# Unique 
GeoMapApp Users 

2010/11 



Data Access 
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 iPad/iPhone application to access 
Global Multi-Resolution Topography 
GMRT (and many more datasets) 

Credit: W.F.B. Ryan et al. 
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Data Discovery & Access  

 Links between publications & data 
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Linking Samples, Data, & Publications 

Publication   
doi:10.1029/2011GC003804 

Dataset       
doi:10.1594/IEDA/100050 

Sample   
igsn:OSU0056FT  
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http://dx.doi.org/10.1029/2011GC003804
http://dx.doi.org/10.1029/2011GC003804
http://dx.doi.org/10.1594/IEDA/100050
http://dx.doi.org/10.1594/IEDA/100050
http://www.igsn.org
http://www.igsn.org
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Data Synthesis 

Geochemical Synthesis Databases (PetDB, SedDB) 
 Integrate and harmonize large number of small, disparate, & 

heterogeneous datasets 
 Comprehensive data documentation (DQ, provenance) 
 Users can generate new customized subsets of the data 
 Unique data integration by sample 

 
 Revolutionized data access for igneous petrology 
 >400 citations in the literature 
 many new insights and discoveries based on mining of PetDB 

dataset 
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Global 
Isotopic 
Map of 
MORB 
Mantle 

Meyzen et al., Nature (2007): 

„Isotopic portrayal of the Earth's 
upper mantle flow field.“ 
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100m swath data and grids 

Regional 
GEBCO 
(~2 km) 

- 

Data Synthesis/Products 

 Unique synthesis of high resolution  ocean bathymetry 

 10 resolution levels to 50 m, MB Swath and contributed grids 

 -Regional land/ocean: ASTER, NED, GEBCO, IBCAO, BEDMAP 

 

Global Multi-Resolution Topography Synthesis 
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System for Earth Sample Registration 

 Registry for the International Geo Sample Number (IGSN) as a 
unique and persistent identifier for physical objects in the Earth 
sciences 

 International organization IGSN e.V. founded at AGU FM 2011 to 
implement and promote the IGSN as a standard method for 
locating, identifying, and citing physical samples 

 new distributed infrastructure for international registration services 
under development 

25 



Elsevier creates a text link to 
http://www.geosamples.org/profile

?igsn:HRV0035F0 

Researchers can link through to the 
sample at SESAR in one click – 

more efficient   

… igsn:HRV0035F0….  

Author 
highlights/mentions IGSN 
of their sample in text of 

paper 

slide courtesy of 
Bethan Keall, Elsevier 
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Presenter
Presentation Notes
Here is an example of how linking from an Elsevier paper with an IGSN to the Sesar registry might look

If an author mentions an IGSN in their paper, Elsevier will create a link in the paper to the corresponding record in the SESAR database, and 
readers can link through to SESAR from within their reading environment of ScienceDirect.  

We hope to have this up and running in the next few months, so if you do submit your research to an Elsevier journal and you  have curated your sample within Sesar and have an IGSN, please do mention it in your text.  



Investigator Support 
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Investigator Support 

 IEDA Data 
Management Plan Tool 
 Launched January 2011 
 Web form structured 

according to NSF DMP 
requirements 

 generates pdf 
 dashboard to store/edit 

DMPs 
 

 > 280 DMPS created 
 PIs from >20 Institutions 
 Design adopted by other 

repositories 
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Investigator Support 
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• Documents all data sets registered in our systems 
• Document status of data release 
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 Summary of Accomplishments in Year 1 

 Project Plan for Year 2 

 Budget Report 
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Focus: Community 

Close links to science programs 

 Development of community best practices & 
standards 

Workshops 

 User surveys 

 Short-courses 
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Thanks to the IEDA Team! 
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