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NSF OCE FUNDED RESEARCH DATA

Biological & Chemical Oceanography Data Management Office

bco-dmo.org for NSF OCE project data

Current projects, and legacy data from large
coordinated research programs
(e.g. US GLOBEC and US JGOFS)

bco-dmo.org



NSF OCE RESEARCH PROJECT DATA
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CYBERINFRASTRUCTURE

"Cyberinfrastructure is the coordinated
aggregate of software, hardware and other
technologies, as well as human expertise,
required to support current and future
discoveries in science and engineering.”

Definition from: Fran Berman (February 2005).
"SBE/CISE Workshop on Cyberinfrastructure
for the Social Sciences". San Diego
Supercomputer Center, UCSD.
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BCO-DMO

4 project Pls: Peter Wiebe, Robert Groman,
David Glover and Cyndy Chandler

team of data managers / data specialists
(4 FTE)

one full time programmer
and additional support personnel as needed
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DATA LIFE CYCLE

Good data management practices account for all aspects of the data cycle,
featuring a stewardship philosophy in all phases from “proposal to preservation”,
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bco-dmo.org 6 of 21


Presenter
Presentation Notes
BCO-DMO supports all phases of this life cycle
PIs need to think about this too; how are the critical aspects of each phase of the cycle going to be addressed.
Each phase has associated actors, roles, activities, vocabulary terms, etc., and the life cycle appears very different when viewed from different perspectives as determined for each individual.  The life cycle is not meant to imply ‘end of life’.  e.g. the “Preservation” phase does not imply the end of life, but rather marks data ‘maturity’, and the point at which data are available to inform the next cycle.  There are feedback loops involving valuable feedback at each phase (sector) of the cycle, and each involves iterative cycles (eddies?) of activity.  The interactions are complex and vary across communities, and within communities depending on ones perspective.
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Data management center staff members must be aware of all phases of the research data life cycle, and identify activities in each phase to ensure success.  I submit that everyone with a role in this should be aware of the importance of the activities in each phase of the research data cycle.

http://data.bco-dmo.org/docs/nsf11060.pdf
http://www.rvdata.us/catalog/
http://www.bco-dmo.org/how-get-started
http://osprey.bco-dmo.org/index.cfm
http://mapservice.bco-dmo.org/mapserver/maps-ol/index.php
https://darchive.mblwhoilibrary.org/handle/1912/4847?show=full
http://www.nodc.noaa.gov/cgi-bin/OAS/prd/accession/query/response/d4b00c5728a4b61b1aa567d07c49f165
http://www.rvdata.us/catalog/
http://www.nodc.noaa.gov/cgi-bin/OAS/prd/accession/query/response/d4b00c5728a4b61b1aa567d07c49f165
http://www.nodc.noaa.gov/cgi-bin/OAS/prd/accession/query/response/d4b00c5728a4b61b1aa567d07c49f165
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The data life cycle can be viewed from many perspectives.  Putting the project and contributing participants in the center may change the relative importance of each phase, but project participants must be aware of data management requirements during all phases of the research data life cycle, and identify activities in each phase to ensure success.  The new challenges inherent in marine biogeochemistry projects that add the molecular biology dimension require increased degrees of data integration during more phases.

http://data.bco-dmo.org/docs/nsf11060.pdf
http://www.rvdata.us/catalog/
http://www.bco-dmo.org/how-get-started
http://osprey.bco-dmo.org/index.cfm
http://mapservice.bco-dmo.org/mapserver/maps-ol/index.php
https://darchive.mblwhoilibrary.org/handle/1912/4847?show=full
http://www.nodc.noaa.gov/cgi-bin/OAS/prd/accession/query/response/d4b00c5728a4b61b1aa567d07c49f165
http://www.rvdata.us/catalog/
http://www.nodc.noaa.gov/cgi-bin/OAS/prd/accession/query/response/d4b00c5728a4b61b1aa567d07c49f165
http://www.nodc.noaa.gov/cgi-bin/OAS/prd/accession/query/response/d4b00c5728a4b61b1aa567d07c49f165

O
CYBERINFRASTRUCTURE

Cyberinfrastructure consists of computing
systems, data storage systems, advanced
Instruments and data repositories, visualization
environments, and people, all linked together
by software and high performance networks to
Improve research productivity and enable
breakthroughs not otherwise possible.

Craig Stewart, Indiana University,
http://pti.iu.edu/ci/cyberinfrastructure-
news?d=200703
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Another definition that includes people and the idea of linking resources together.


EXAMPLE FROM BCO-DMO

Project:

En-Gen: A Functional Genomics Approach to
Organic Sulfur Cycling in the Ocean

Pl: Mary Ann Moran (University of Georgia)
Co-Pls: Ronald Kiene (Dauphin Island Sea Lab)
William Whitman (University of Georgia)

bco-dmo.org 10 of 22



LINKS TO DISTRIBUTED DATA

 NSF funded project is registered at
BCO-DMO

e Data are available from BCO-DMO,
NCBI GenBank and CAMERA

BC@-DM@ Geamera  pyem

GenBank
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EXAMPLE DATA FROM BCO-DMO

BC®-DM®

Biological & Chemical Oceanography Data Management Office

RESOURCES

DATABASE Dataset: bacterioplankton_dmdA_sequences
Welcome
. (GetData| [Maplt]
| Programs 24 E
: Projects 299 Project: | En-Gen: A Functional Genomics Approach to Organic Sulfur Cycling in the Ocean
| —— 1661 Principal Investigator: | Mary Ann Moran (University of Georgia)
Co-Principal Investigator: | Ronald Kiene (Dauphin Island Sea Lab)
Datasets 6260 . ) . ) .
William Whitman (University of Georgia)
el 2y BCO-DMO Data Manager: | Shannon Rauch (Woods Hole Oceanographic Institution)
Parameters 1299 Validated: | yes
People 1284 Data version: | 23 Nov 2012

Dataset Description: Links to published dmdA sequences from marine
bacterioplankton from Sapelo Island, GA. Links are provided to published
dimethylsulfoniopropionate (DMSP) demethylase protein, DmdA, sequence
data from marine bacterioplankton that have been deposited in the NCBI
GenBank Short Read Archive (SRA). 12 of 21
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Dataset ID = 14189
URL: http://osprey.bco-dmo.org/dataset.cfm?id=14189&flag=view
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Project: En-Gen  
DMSP_Dauphin Island
DICE sequences
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Link to data available at CAMERA



DATASET WITH LINKS TO ...

Links to accession numbers at CAMERA & GenBank

@ /BCO-DMO/En-Gen_DMSP_Cydling/DICE_sequences -- Level 1 - Mozilla Firefox ==y X

File Edit View History Bookmarks Tools Help

| D Links to published ... i Biological and Ch... i /BCO-DMO/En-Ge... i /BCO-DMO/En-Ge... = | & CAMERA - Comm... . /BCO-DMO/En-Ge... | +
dmoserv3.whoi.edu/jg/serv/BCO-DMO/En-Gen_DMSP_Cycling/DICE_sequences.htm|9{dir=dmaos 0 H- geomics ASLO Armbrust #| & & -

|2 Most Visited @ Getting Started = Latest Headlines & WHOI Internal & BCO-DMO | BCO data < US JGOFS . OCB B Google £:J Scholar & Webster's »

:/BCO—DB’IO;’En—Gen_DNISP_CycHng/DICE_sequences -—— Level 1

| | Directory || Documentation || Download & Other Operations |

| Level O || | | Flat Listing |

# Links to published DICE (Dauphin Island Cubitainer Experiment) dmda, cDNA,

# and RNA segquences

# PI: Mary Ann Moran (UGR); Co-PIs: Ronald Kiene (DISL) & William Whitman (UGR)
# Notes: sample accession links open in new window/tab.

$ Version: 23 Hov 2012

taxon site desc lat lon month year

marine phytoplankton metagenome Gulf of Mexico; 20 _km offshore from Dauphin Island Alabama 30.05068 -87.99513 10 2008
[

descrip repository project_id sample accession

dmd® gene from experimental microcosms CAMERR CaM PRCJ_DICE
| dmdZ gene from control microcosms CAMERZ CaM PROJ DICE

cDNA from control microcosms CAMERLD CaM PRCJ_DICE DICE SMPL DICE C1

cDNA from control microcosms CAMERL CaM PROJ DICE DICE SMPL DICE (C2

cDNA from experimental microcosms CAMERZ CaM PRCJ_DICE DICE SMPL DICE E1

cDNA from experimental microcosms CAMERZ CaM PROJ DICE DICE SMPL DICE EZ2

ENA& prokes from microarray HCEI_Gene Expression Omnibus nd GSE21325
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http://dmoserv3.whoi.edu/jg/serv/BCO-DMO/En-Gen_DMSP_Cycling/DICE_sequences.html9%7Bdir=dmoserv3.whoi.edu/jg/dir/BCO-DMO/En-Gen_DMSP_Cycling/,info=dmoserv3.bco-dmo.org/jg/info/BCO-DMO/En-Gen_DMSP_Cycling/DICE_sequences%7D?


HETEROGENEOUS DATA

o Data types: biological, chemical,
geological, physical, biogeochemistry,
(*omics and environmental)

o Study types: field studies, mesocosm,
laboratory experiments, model results

 Research themes: OA, biodiversity,

ecosystem status/health -

bco-dmo.org
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EXAMPLE: MOCNESS DATA

CTD sensor data

MOCNESS Tow #: T

Date: ¥3/4

Region: Ls Boc-{

People Processing Sample: ©54, A&

NET DEPTH Taxonomic Composition for:s050 ] e e
_ = - pressue TR opentime  [NEENNN =~ Lovonue BawdRte [0 ]
0 |owmo | LeneS temp  [13E | oo [GEUREEE  vebst SamploRate [i0sec
Saliny  [32.26 o/00 | angie [T Tol Dist 76506 | prier o]
- " — | —
L ¥ 1 Denaly flow Counts. [ | Prosessed | Wi COATAWBPO20ZMOCOS PR
] A Ouygen —
| D rid mederas | o [__] tel oo
—_ . | Fhaorsic, Vert vt Home
K '- Ughoceis [ZEATAm]  Boten [ T T T R
2 ioe ""f'| igh 02641 /m v ek
! — - Step STBD Met Tncrement Nett i i
3 | [ A
. . _ ) 0 - ————
7 - | e N S
. 4 i —
— — I * 7
5 4=} 900 [—04:30 ime: 07-30—
Tempesoture. 3 EY Salinity £ 65 Longitude el
| — 1 1L ] E) 5
R E 1
| o b 1 T L
7 T fE 1 :
| [ - - t
7 % b 4 v
f — e - 500 [30 5 alnity 35 2 655
8 -8

MOCNESS | ’ raw biologydata ~ ——  raw physical data

Sampling ... the samples are processed by people, observations recorded by
e e people, and digital data sets created by people

Net Infori

o
INet Size.

NetMes: £33
hs.,.: = /zlobec/soglobec/zooabund_nbp --cruiseid eq NBP0202 station eq 34,net eq 4--| | sewr || Gocumminion || Fetting ane Gohar Gratens d | g It a |

{Location (Lat.on): LT'55,24 , R“%a30_Location (LavLon). b T4, Lg 1k de ‘ Level 3
{rime (Local) D35 [ime (GMT) OUBS” [Time (Locat) G2

in et Conditon: et |

Lavel || Hesbeve || Flat bsung |

(GMT) 0642 |
| Directary.. || Documentation || Plotting and Cther Operations.. |

MOCNESS Battery Voltage: 9.2 __IMOCNESS Battery Volage ne_noom

I physical

1/Tansazy 20

= digital
St s s £ | Lavei0| Nestlove | Fissieg |

[Light and Clouds: ef s

‘ - data
- - 1010
[ Depth [ Depth
Depth Open | TimeOpen | Close  [TimeClose| Volume (& Comments
| Inierval licred ‘

eop |os21 | 3M¢ B
g | ps3l | <bl b o 9=
3% | oo | ST Wo MR el
MY | 6403 | DT
49 | 6eze [123€ | W mE o
KL o | 253 | N0 ME Twlea |

Uy 6636 93y | “v:"nt R

| 26k | 662 |32 | Swjaie

o OuxD | SiY MNE Snfmn |

data

v NE 4.,

yrday_local

-68.5022 @50 Marg.Bay_north

{-ﬂ# wel Wloncg Gle Tex volom Gllced

-



Presenter
Presentation Notes
The MOCNESS is an integrated sampling package of multiple plankton nets and Conductivity, Temperature, Depth (CTD) sensors that is towed behind the vessel.  Biological samples are collected in the nets and hydrographic data recorded continuously as the gear is towed through the water column.  Additional sensors may include dissolved oxygen and still and video cameras.


In situ data from research cruises are documented and contributed to the
online data system and discoverable through a variety of user interfaces
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The documentation metadata are stored locally on BCO-DMO servers, and many of the data sets are as well.  However, it is an option for the original data to remain at the contributor's site where they can be updated as the data set develops during the research process.  While the example shows data from a US JGOFS Arabian Sea cruise, the BCO-DMO system is flexible enough to accommodate data from any sampling platform, mesocosm and laboratory experiments, synthesis data products and model results.


DATA REPOSITORY CONNECTIONS

BCO-DMO is flexible enough to
accommodate the wide variety of ocean
data from NSF OCE funded research.

BCO-DMO catalog of data has been
extended through connections with other
data repositories (e.g. OBIS, GenBank,

<
CAMERA, LTER). ‘\“\\\\
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DATA ACCESS SEMANTICS
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Use new computer science technologies to improve data discovery and access

http://mapservice.bco-dmo.org/mapserver/maps-ol/?s2s

Questions . . .

-*ﬂs_.%

Woods Hole, Massachusetts, USA
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