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

O Develop & operate new joint system capabilities
¥ To facilitate and encourage user contributions.

¥¢ To maximize integration and consistency among the MGDS
and EarthChem systems



IEDA’s Goals
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O Promote the use of solid earth data for discovery, research, andi
education in the Ocean, Earth, and Polar Sciences, lower the
barriers to data discovery & access.

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

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

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

O Advance the culture of open data sharing in the Ocean, Earth,
and Polar sciences.
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IEDA Scope
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MARINE GEOSCIENCE
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Sensor-based



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.





IEDA Data Types
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O 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

O Sample-based (EarthChem)

Y 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



IEDA Data Holdings
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O nearly 35 terabytes, >370,000 files in MGDS

O 17 millon geochemical values from 36,000
publications accessible at EarthChem

O ca. 3.8 million samples registered in SESAR
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EarthChem Portal sample locations
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Palmer 1994-2011
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Rescue of high value
multibeam sonar to routine
management of all sensor
data from Palmer since
beginning operations.
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IEDA Systems, Products & Services

Data Data Access
Repositories & | Applications &
Registries Portals
< Marine Geoscience  <- GeoMapApp

Data System <> Virtual Ocean
< Mediabank <~ Earth Observer

< Geochemical
Resource Library

< System for Earth
Sample Registration

<- US Antarctic
Program - Data
Coordination Cntr

<- Web services

<- EarthChem Portal

<> GeoPrisms Portal

<> Acad. Seismic Portal
< R2K Portal

< Antarctic & Southern
Ocean Data System

LA MARINE GEOSCIENCE DATA SYSTEM
Ji f-u_,fn;.ag T
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Data Products &
Syntheses

Community
standards

Community
Services

< Global Multi- < Cruise/sample/seis < Data publication
Resolution mic/multibeam <> Investigator
Topography metadata support: Data

<> Geochemical <> Geochemical Management Plan

Synthesis Databases metadata (data Tool, Data

- PetDB reporting) Compliance

- SedDB < Unique sample Reports

- VentDB identifier IGSN < Science community
- Geochron (International Geo outreach & training
- NAVDAT Sample Number) < Educational

<> EarthChemXML modules
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The Whole World in Your Hand

’ Explorelounplanetwithl

EarthObserver App°”

ADVANCED DATA MANAGEMENT
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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
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e QA/QC, documentation
» Persistent identification (DOI)
* Long-term archiving

Data Preservation &
Curation

« Web-based User interfaces

- ) ’I  Programmatic access interfaces
Data Discovery & Access | « GeoMapApp, GoogleEarth, etc.
* Links to the literature

» Visualization tools (GeoMapApp,
Data Analysis F—’ Virtual Ocean, Earth Observer)
» Syntheses & Products

« Web-based data submission

« Data Management Plan tool
 Data Compliance Report tool
« Community

Investigator Support

11



Data Preservation & Curation
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NGDC, Columbia Web Applications
University Library Data validation
Data ingest
Data formatting
Data documentation
Data Quality Control —
Data ingest Software Tools
Dgtffhi‘ah:gbésrs Data formatting
9 Data

: : documentation
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Persistent & Unique Identification
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O Allows reliable citation, discovery, and access

O Ensure that data authors receive credit for data

Dataset DOI

Identifier:
Title:

Date Available:
Creator:
Creator:
Format:
Download:

Data Type:

IsReferencedBy:

Collection:

10.1594/1EDA/100028

ROV Jason 2 near-bottom multibeam bathymetry grids from 6 vent fields in the Lau {
2008-06-04

Ferrini, Vicki

Tivey, Margaret

application/x-netcdf

MGDS # 007577

Bathymetry

doi:10.1029/2008GC002047

MGDS TUIMO5SMV

DataCite

MEMBER
INSTITUTE

DATA
CENTRE (N)

—— workswith —

L]

Managing Agent

carries

ASSOCIATE

STAKEHOLDER

iedadata.org
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Data Discovery & Access
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O Web-based tools for flexible
Se arC h es EarthChem Portal Search

Create a Search Query
* T e Xt U a.l Native EarthChem Data:

You are not logged in. Log in | Register

((set) REFERENCE NO CONSTRAINTS SET
— i.e. Author, Title, Year

&)

GEOROC | 1419 samples found | ( View Georoc Samples |
NAVDAT 0 samples found
* M a p - b a_s e d ((set) KEYWORD NO CONSTRAINTS SET P
PETDB 3822 samples found | [ View PetDB Samples |
usGs 8 samples found | [ View USGS Samples

[EIRRE

<

(set) SAMPLE ID NO CONSTRAINTS SET

* CO m m u n Ity S p e lel C i S - SEDDB | 862 samples found | ( View SedDB Samples )

\VIEW SECLB samples )

<

Affiliate EarthChem Data:

(=) MARINE GEOSCIENCE DATA SYSTEM
Set ) ( Clear ) LOCATIC

Rl e I Name, EIU!J:V'- ?-;:;/- ,;_.}.
f. > g i 43

= A

IBY).
N

/

GEOLOG 4!

(se) PROVIN i
* Field:Marine EW9903
G | o

= e o View in Enlarged Map

3 1
&l Click to Enable Lead Scientists  Role Institution ~ Award
@ |l sty Bt b frm
e g Harding, Alistair  Scientist.Chief Slo@ OCE98-12612 %

CHEMIST Wilson, Douglas Scientist:.Co-Chief UCSB & OCE98-11948 7

i.e. 55 <WTH

ﬂ
@
-

»Scientific References

Expedition Metadata
» Program Summary Information » Personnel
» Instruments »Related Documents
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http://www.earthchem.org
http://www.marine-geo.org

Graphical Tools for Access & Integration
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O Facilitate integration of EETETE
multi-disciplinary —
datasets

O Provide access to
complementary data
from external sources

& , |vew AN_h bottom photos

O Supports access and
use of data by non-
expert users

time depth {m) hdg (%) alt m .|
20061129 171923 [250263 12445 177 193 a7 |~
20061129 171953 250255 [123.02 155 (193 [197 .|
20081129 173224  |250203  |70.67 1
20061129_173254 250204 70.81
20061129 174525 248654  [10382  |784 193
20061129_174555 249866 16445 |578 1.93 (198 |..] |
20061129 174625 [2489.37 20049 93 195 hd
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GeoMapApp
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O Custom data portals and access via web services to &
other databases

O Analysis capabillity- grids, tabular data, seismic

‘000 GeoMapApp 2.3
File Basemap Portal: Dataset Focus Site Overlay Bookmark Educatio Help

O Import data (grids, tables, images) reoassi srznse
O Create maps and export data E

alvin-4267

[ camera 1 B: ﬂ ﬂ

104°W15° 104°W18° 104°WA17” 104°W 16"

[EDA NSF Meeting, 2/17/2012 HeatonDatasources (HEER 0
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Data Access

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

=7

¢/ Explore our pl anef With : 3
a

g9 _/ rthy Observer

"r_.-‘

Earth Observer Links New! December 12, 2010: Earth Observer App version 1.0.1

o Home Page

Credit: W.F.B. Ryan et al. Earth Observer App*“

Now Available at the iTunes Store
Brings mobility to GeoMapApp

18



Data Discovery & Access
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O Links between publications & data

Chemical Geology
Volume 202, Issues 1-2, 15 December 2003, Pages 115-138
mantle
source -
in the Related reference work articles
e.g. encyclopedias
ess of
dicate » Tahitian . S
Isotope and trace element variations in lavas from Raivavae and Encychpedia of Languege & Linguistios
y help » French Polynesia: Language Situation
Rapa, Cook-Austral islands: constraints on the nature of HIMU- and - and Sncyciopadia of Langoage & Lingolsiics
s OCEANIA | New Zealand
EM-mantle and the origin of mid-plate volcanism in French Polynesia Encyciopedia of Archasology
ted by s 7.09 - Hot Spots and Melting Anomalies
J.C Lassiter @ .2. & J Blichert-Toft?, E.H Hauri¢, H.G Barsczus? of the Treatise on Geophysics
« SEALEVEL STUDIES | G hological
Cook—Austral chain have appealed to the existence of multiple small plumes. However, these models are indicat... | Geomsorphologhcs!
implausible because they do not explain how several deep-seated plumes become aligned with each other in Encyclopedia of Quaternary Science
the direction of plate motion. We propose that volcanism along the Cook—Austral chain (and perhaps in much } More related reference work articles

of French Polynesia) is generated through self-perpetuating melting anomalies that preferentially sample
enriched components in a marble-cake mantle. These melting anomalies preferentially form or strengthen
where lithospheric boundary conditions are favorable, such as at pre-existing transform faults or where the
lithosphere has been thinned by a previous period of volcanism.

p =arhhohen

27 extracted samples

Keywords

Austral Islands; Mantle plume; HIMU; Recycled crust; Isotopes

View Record in Scopus

1. Introduction

19



Linking Samples, Data, & Publications
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Publication

Dataset

Sample

20


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

Data Synthesis
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O 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

Y& many new insights and discoveries based on mining of PetDB
dataset

21
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Data Synthesis/Products
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Global Multi-Resolution Topography Synthesis

O Unique synthesis of high resolution ocean bathymetry

O 10 resolution levels to 50 m, MB Swath and contributed grids
O -Regional land/ocean: ASTER, NED, GEBCO, IBCAO, BEDMAP

Regional
GEBCO
(~2 km)

v

100m swath data and grids

23



(Back ) ( Download Data) (Get Expedition Infn) [Get Reference Info jl ( Get Method Info :‘I ( View Map )

Your selection critera are:
Geographical Name:SPREADING_CENTER:EXPLORER RIDGE
Sample Name: {} CLASS: igneous:volcanic:mafic:BASALT, igneous:volcanic:mafic...

,‘( first page ‘ previous page next page » last page )} Summary: 31 - 40 of 350 Rock Pre-Compiled Analysis

sample_id reference  expedition method material Si02 TiO2 AI203 Fe203 FeQ FeOT MnO

ENVO085-008-002-2 MICHAEL, ENOB5 EMF GL 80.56 152 14.895 10.36
19849

ENVD085-008-002-2 MICHAEL, ENOS8S XRF WR 80.21 148
1989

ENVOD85-008-104  MICHAEL, ENDS5 EMP GL 50.74 1.27 1529 9,29
1888 ;
MICHAEL
1998

ENV085-008-201 MICHAEL, EMNDB5 EMP GL 8149 1.64 14.75
1988 ;
MICHAEL
1998

ENVD085-008-201 MICHAEL, ENO85 XRF WR §1.21 1.
1989

ENVODB5-008-402  MICHAEL, ENOB5 EMP  GL 5075 1.36 15.12
1998 ;
SCOTT,
1980

ENVO085-008-402 MICHAEL, ENOBS ARF WR 48985 128 1512 8.02 AT
19849

ENVT025-002-007 MELSON, 70-25 EMP GL 4841 14 1
2003

ENVT025-002-008 MELSON,  70-25 EMP GL 4846 138 16
2003

ENVT025-002-008 COUSENS, 70-25 XRF, WR 4733 13 1681 1023 A6
1984 MS;
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System for Earth Sample Registration
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O Registry for the International Geo Sample Number (IGSN) as a
unigue and persistent identifier for physical objects in the Earth
sciences

O 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

O new distributed infrastructure for international registration services
under development

Sample Profile

IGSN: ECSO0000F

www.geosamples.org

IGSN: ECSO0000F
Sample Name: HLY0B05-DR1-007
Other Name(s):

Sample Type: Individual Sample
Parent IGSN:  ECS000001

WWW.Igsn.org

25



“Entity linking with SESAR
through ScienceDirect

Earth and Planetary Science Letters

Wolume 233, lssugs 3-4, 15 May 2005, Pages 331400

Grand Comore Island: A well-constrained "low 3He/*He" mantle
plume

Cornelia Classs. &. & Steven L. Goldsteine. o & Martin Stutea. o & Mark D. Kurzb. & Pater
Schiossgre.© &

* Lamaont-Doherty Earth Observalory of Columizia Univarsity, 61 Route 9, Palizades, N.Y. 10964, USA
" Wioss Hole Ceeanographic Institution, 360 Waocs Hale Rosd, MS25, Woocs Hole, MA 02543, USA
* Department of Earih and Environmental Scences, Columbia Universily, Palisades. NY. 10068, LISA

* Depariment of Environmental Scences, Bamard College, New York, NY 10

Farley.
hitpitd. ol ongi10.10164.epsl. 2005.02.028, How to Cite or Link Lising DOI
3 Permissions & Repring

View full text ‘

Iﬂ: Purchase ‘
st

Abstract

We report He isatope ( ramirineniniemn B e i ¥ TN R YW i
Granda Comore Island

Yol ... igsn:HRVOO35F0.... |75

{199?'3 245-260 Q Mlmre D1 Paldatsin B Alhase B Baskhshlne L T —T——

interaction in the of

Author
Recaived 8 Seplember 2004. Revised 28 January 2003. Accepled 16 Februg h Ig h | I g htS/m e ntl O nS |G S N
of their sample in text of

paper

Related articles

+ ‘Osmium isotopas in Grande Comare lavas: A
ne...
Earth and Planstary Sclence Latiers

1 Pluma-ithosphere interactions in the ocean ...
Earth and Planstary Sclence Latiers

+ Noble ges systematics in basalts and a dunit...
Chamical Geology: lsotope Geosciance section

+ Ra-Th-5r isotope systematics in Grande €.,
Earth and Planatary Sclsnce Latiers

+ L-Th-Pa-Ra systematics for the Grands
Earth and Planstary Sclsnce Latiers

b View mare related articles

Add apps | Help

Related reference work articles
8., encyciopedias

+ Mantle Convection and Plumes

Encycinpedia of Physical Sciance and Technal .

b More related reference work articles.

Researchers can link through to the

W =0 thchen

13 extracted samples

sample at SESAR in one click —

more efficient

Elsevier creates a text link to
http://www.geosamples.org/profile
?igsn:HRVO035F0

ame My Hame My Samples

IGSN: HRVO035F0

IGSN: HRA0035F0
sample Name: 122233

Other Name(s):

sample Type: Individual Sample
Parent IGSN: Mot Provided

Material: Mineral

Classification: Baddelayite

Field Name: Mot Provided

Description: Murnber of pieces: 2; Quality: reference; Crystal size: coarse;
#ge (min): Hat Provided

fige (max): Hat Provided

26


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
Contribute Dat:

IEDA welcomes and encourage

Geochemical Resource Library: Submit

and in the future, - i
Begin Submission:

Sample-based Data For a summary of the submission process, please read the Submission Guidelines.
Analytical geochemistry ¢

Geochemical or petrologis

Geochronological dataset StEp 1:
Sample metadata (IGSN Before entering the dataset information, please let us know if you would like to link

Technical reports (analyti your data submission to an NSF award. Why should I do this?

Sensor-based Data

Do you want to enter an NS5F award number for your data?
m Derived Geophysical Dats :

] (O yes () no
= Photos and images

m Shipboard, airborne, and

m Seismic Reflection Field C
= Processed Seismic Data | Step 2:

= Technical reports (data r¢ Click Continue to proceed.

Other Data Types _ o=
. You will be asked to login via GeoPass. What is Geopass?
= Experimental datasets

m Software tools (e.g., mad

= Highlight images & video: | Continue > |

For assistance, please contact info@iedadata.org
27



O I[EDA Data

Management Plan Tool
¥ Launched January 2011

¥ Web form structured
according to NSF DMP
requirements

¥ generates pdf

¥¢ dashboard to store/edit
DMPs

Y¢ > 280 DMPS created
¢ Pls from >20 Institutions

¥ Design adopted by other
repositories

Investigator Support

INTEGRATED EARTH

R DATA APP“E@EQT-S

Data Management Plan

Primary Investigator: Vicki Ferrini

Institution: Lamont-Dioherty Earth Observatory

Project: Quantitative Investigation of Submarine Lava Flow Emplacement: the East Pacific Rise 2005-06 Eruption as a Case Study
Collaborators: Emnat Lev

NSF Division: OCE

Solicitation Info: MGG

Submission Date: 02/15/2011

Overview

We will generate high-resolution bathymetry compilations of the pre- and post-eruption East Pacific Rise (9N) using existing data.
These will be used to produce bathymetrie change maps, and will be the basis of our proposed modeling efforts. Simulation code will
be made available.

Data description
We will make use of existing bathymetry data collected with submersibles and ships operating at the EPR over the past decade.

Description of present data and samples
Data that will be used are available from the Ridge 2000 Data Portal (http://www marine-geo org/portals/midge2000).

Data analysis summary
Existing bathymetry data (grids, and non-reduced data) will be assembled, tide-cormrected and referenced to a commeon datum to
enable bathymetric change analysis. The bathymetric compilations we assemble will be the basis of our eruption simulations.

Includes field work? No
Description of field work
Please provide details about your field work strategy, for example: duration, deployments, instrumentation

Expected data product #1
Data type: Observational
Responsible investigator: Fermmi
Product description
Tide-comrected, well-constrained pre- and post-eruption bathymetry grids
Intended repository: R2K Portal
Timeline for data release: End of grant period

Expected data product #2
Data type: Observational
Responsible investigator: Fermim
Product description
Bathymetric change grids and profiles documenting the effects of the 2005/06 eruption at EPR
Intended repository: R2K Portal
Timeline for data release: End of grant peniod

Expected data product #3
Data type: Model
Responsible investigator: Lev
Product description
Numerical simulation codes for modeling submarine volcanic eruptions.
Preservation plan
VHUB (http://vhub.org) - Collaborative voleano research and risk mitigation. This is an NSF-supported portal for voleano-related
data and modeling code.
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ABOUT IEDA DATA SERVICES COMMUNITY CONTACT US

Data Compliance Reporting Tool (Beta)

Instructions: The IEDA Data Compliance Report Tool enables the easy preparation of reports to demonstrate compliance with NSF Data
Policies. Enter a NSIF award and this service will provide a list of related data sets and their release status. Note that data will only be
returned for awards that are currently cataloged within IEDA, and data sets returned are based on data and metadata received to date. Please
contact us with comments or questions, or to submit additional data or metadata.

Enter NSF Award

5

L ubmit |

Locate a NSF Award through the Fastlane Award Search

« Documents all data sets registered in our systems
« Document status of data release
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National Science Foundation
WHERE DISCOVERIES BEGIN

Funding = Awards Discoveries News

| NSF Web 5ite

Publications . Statistics About

FastLane

AAED

intecrateD earth  AWAard Search

e | Awardee Information Program Information

Hint: The text field below 'Search Award For’ searches the title, abstract, and award number fields.

Data Compl

Instructions: The IE
Policies. Enter a N5I
returned for awards t
contact us with comzr

Enter NSF Award

Send Co

Search All Free-Text

Search All Fields

More

Search Award For:

Restrict to Title Only: ]

/' Awardee Information

Principal Investigator

First Name: Suzanne

Last Name: Carboite

Hint: Including CO-PI will result in slower searches.

Include CO-PI: -]

PI Lookup

Organization:

State: ( $

Locate a NSF Award through

e Fastlane Award Search

Organization Loockup




Enter NSF Award

{ Submit )

Locate a NSF Award through the Fastlane Award Search

URL to this dynamic report: hitp:/iwww.iedadata .orgx'comp!r‘cmcefreporf?award_s'd:()()();?D

INTEGRATED EARTH

--------- DATA APPLICATIONS

NSF Award Info
P iecla(lata._org

Award Title: Collaborative Research: A MCS Investigation to Study Axial Crustal Structure and Alteration of Upper Crust at the Juan

de Fuca Spreading Center
Investigator(s): John Diebold, Suzanne Carbotte

# of

P COTHS : Release T
Compilation Data Type(s) [;2:53 Instrument Info Investigator(s) o e ation Citations
Maurice Ewing
EwW0207 Geophysical 1 Gravimeter Carbotte, Suzanne Released Not Supplied
Sonar:Multibeam
EW0207 Navigation:Primary 2 Mau_rwe, Ewing Carbotte, Suzanne Released Not Supplied
Navigation
Canales et al.
2005
LayerThickness:Crust e e
7 A, Canales, 2006
LayerThickness:Seismicl ayer2A
Seismic: Ancillarv-MCS JuanPablo Carbotte et al.
W‘V— Carbotte, Suzanne 2008
EW0207 e e 9 Seismic:MCS ~ Harding, Alistair Released Carbotte et al.
Seismic:Reflection:MCS
o 2= Kent, Graham 2006
Seismic:SegyHistory:MCS 5 5 = £
o > Nedimovic, Nedimovic et al.
Seismic:ShotTimes:MCS
Seismic:ShotTimesStatus e e
el Van Ark. 2007
Nedimovic et al.
2008
EW0207 Bathymetry:Swath 3 Mo E“,;mg Carbotte, Suzanne Released Not Supplied
Sonar:Multibeam
Archived at Other Repositories
Compilation pe(s) Repository Instrument Info Investigator(s) Citations
EW0207  Bathymetry:Swath NOAANGDC Maurice Ewing ¢, 4o Suzanne Not Supplied

* Sonar;Multibeam

Canales et al.. 2005
" Canales et al., 2006
Carbotte et al.. 2008
Carbotte et al.. 2006

Canales et al.. 2009

EW0207 Seismic:Reflection:MCS UTIG Seismic:MCS Carbotte, Suzann
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Focus: Community
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O Close links to science programs

O Development of community best practices &
standards

O Workshops
O User surveys

O Short-courses
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Thanks to the IEDA Team!
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E. Bohl J. Bonczkowski S. Carbotte S. Chan

V. Ferrini A. Goodwillie ) K. Lehnert

J. Morton S. O'Hara T. Rivera . R. Weissel
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