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BCO-DMO: The Biological & Chemical Oceanography
Data Management Office

Established in 2006, through the merging of the two data management offices for
the U.S. GLOBEC and JGOFS projects.

BCO-DMO is funded by the U.S. National Science Foundation (NSF) to provide data
management services to NSF-funded projects™ at no cost to the investigators.

We now manage data from thousands of projects from researchers (Pls) across the
U.S. studying a wide variety of scientific domains.
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BCO-DMO: Biological and Chemical Oceanography Data Management Office



Who are we?

Danie Kinkade, Adam Shepherd, Shannon Rauch, Mathew Biddle, Tina Haskins



Mission

To work with principal investigators to curate and serve data and information from
research projects funded by the National Science Foundation's Biological and Chemical

Oceanography Sections and the Division of Polar Programs Antarctic Organisms and
Ecosystems program.




Making Data FAIR

IEdable Coessible nteroperable eusable
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Original article describing FAIR data principles: Wilkinson, M.D., et al. (2016) The FAIR Guiding Principles for scientific
data management and stewardship. Scientific Data, 3, 160018, https://doi.org/10.1038/sdata.2016.18

Article more specific to FAIR in our domain: Stall, S., et al. (2018), Advancing FAIR data in Earth, space, and
environmental science, Eos, 99, https://doi.org/10.1029/2018E0109301




At a Glance...

DATASETS = >9000

Species Abundances & Biomass
Acoustic Backscatter

Carbonate System Parameters
Chlorophyll & Accessory Pigments
Dissolved & Particulate Nutrients
AWARDS TRACKED =>1900 Ice Cover and Thickness
'Omics-related

Optical Properties

CONTRIBUTORS = 2500 Primary Production

Trace Element Isotopes
Temperature, Salinity, Oxygen

PROJECTS = > 1000

From...the water column, sediment cores,
porewater, controlled experiments, etc.
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BCO-DMO supports data stewardship throughout
the data lifecycle

Proposal RZR Provide guidance on data formatting and
w= W2 ROLLING DECK TO REPOSITORY standards:

= DMPTool

Build your Data Management Plan

Preservation Acquisition

e Apply gross QC (e.g lat/lon error checking);

e Capture and record metadata;

- s ) e Make data and metadata available online
Data Use p>S2 Analysis & . . .
NS MBLWHOI Synthesis (restricted or public access as appropriate);

LIBRARY

e Ensure final archive of data in appropriate
national data center;

Discovery Contribution e Provide Data Management Planning template;

& Access DOI:10.1575/1912/bco-dmo.651474

e e Assign dataset digital object identifiers (DOls).

Publication




Data Management Planning: NSF Data Policies

Proposals submitted to NSF must include a supplementary document of no more than two pages labeled "Data
Management Plan" (often referred to as ‘the two page plan’ or 'DMP'). This document must describe how the
proposal will conform to NSF policy on the dissemination and sharing of research results.

Investigators working under awards granted by the NSF Division of Ocean Sciences (OCE) have additional
conditions to which they must adhere, as described in the Division of Ocean Sciences Sample and Data Policy.

NSF 17007

Division of Ocean Sciences (OCE) Sample and Data Policy

This document replaces NSF 11060, Division of Ocean Sclences Sample and Data Policy, May 24, 2011

See:
et o ot 0 sl o . i 410 5355 Ol e e S o S https://www.nsf.gov/pubs/2
N (17/nst17037/nst17037.isp

I Proposal
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In short, NSF OCE requirements...

e Full data sets, derived data products (e.g. models and model output), and physical
collections must be publicly accessible within 2 years of collection.
® The 2-page DMP should describe:
o Types of samples, data, software, other materials expected to be produced by the project
o Standards used to format the data and metadata
O Policies and provisions for sharing
O Plans for archiving
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-7 BC®-DME
- Biological & Chemical Oceanography Data Management Office
> T Makes it easier for you to meet the

data policy requirements! oposa




DMP Template

BCO-DMO-created a template designed to
meet the NSF OCE Data Policy Requirements

Available through DMPTool.org

DMPTool is a free, open-source, online
application. It provides detailed guidance
and walks researchers through the process
of generating comprehensive plans.

Data Management Plan Template

= DMPTooI
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BCO-DMO ha

Plans can be worked on collaboratively,
saved, shared, and exported.




D M PTOO' Find the BCO-DMO Template:

hooard

My dashboard

<= DMPTool

ty dashboard reate plan

Welcome to the DMPTool Create a new plan

Cr datn m - ot s et (Ou G0 ¥BAeT -9 reed 1ome FAITEET BOL YIS TENETTR OF

What research project are you planning? L .
Praact Nawe Fill in the project name

and organization. Select or
type “NSF” as the primary
Select the primary funding organization funding organization.
atones Sciance Founce e oreee smcwas e smse]  Then, choose the BCO-
DMO NSF OCE template.

Select the primary research organization

Which template would you like %o use?

| BCO-GAMS NSF OCE Bcpeal and Chameces Ocesnograsmy |

&’ DMPTool




NCE| Proposal

NOAA NATIONAL CENTERS FOR
ENVIRONMENTAL INFORMATION

P A R2R
gl
i ROLLING DECK TO REPOSITORY

= DMPTool

Build your Data Management Plan

Preservation Acquisition

DataUse NI Analysis &
L ETEE MBLWHO | Synthesis

LIBRARY

Discovery
& Access

Dataset Search




Data Submission Process

STEPS for DATA CONTRIBUTORS

Register Prepare

Register your Prepare data
project files and
metadata forms

Collaborate  Validate

Submit data Work with Data ~ Finalize data for
and forms Manager to publication
publish data

I Contribution I




Preparing Data

Submit data in the
format most appropriate
for your community.

BCO-DMO transforms
data into a tabular
version (csv, tsv).

For videos, images, and
other formats not
suitable to tsv/csv, we
will work with you to
arrive at the best data
representation possible.

date_local
2007-05-18
2007-05-18
2007-05-18
2007-05-18
2007-05-18
2007-05-18
2007-05-18
2007-05-18
2007-05-18
2007-05-18
2007-05-18
2007-05-18

N7 NE 10

survivorship | grazing

D
time_local site
Rocas_Gordon
Rocas_Gordon
Rocas_Gordon
Rocas_Gordon
Rocas_Gordon
Rocas_Gordon
Rocas_Gordon
Rocas_Gordon
Rocas_Gordon
Rocas_Gordon
Rocas_Gordon

Rocas_Gordon
o dnn

temperature

v urchins.xlsx - Excel m - B

Same data type;
same headers;
are combined if

appropriate
el

c
/BCO-DMO/MAGI/c3 -

Level 0

| Directory | Documentation | Download & Other Operations |
Flat Listing |

# Fluorescence (C3) data from the Honey Badger (G3) Wave Glider
0 #  P.I. Tracy Villareal
»chl, CDOM, phycoer # rsion 7 Jul 2017

east,RFU,RFU,

unix_t.

UTC, degrees_north,¢ -
2015-05-20T21: 150_DateTime_UTC
2015-05-20721:32:
2015-05-20721:42
2015-05-20721:52
2015-05-20723:41:
2015-05-20723:51:
2015-05-217T00:01:
2015-05-217T00:11:
2015-05-21T00:21:
2015-05-21700:31:
2015-05-21701:20
2015-05-21701:30
2015-05-21T01:40:
2015-05-21701:50:
2015-05-21T02:00

03820
.03822
.03821
.03819
.03821
03819
.03820
.03821
.03822
.03823
.03825
03824
.03822
.03831

2015-05-21T01:
20 N

One Excel file w/ separate data types: these are
split into different datasets

® databco-dmo. ;m,x
C' | © databco-dmo.org,
pirectoryl /BCO/T1 ¢« ¢ 0
Level 0] [} [Birectory) /BCO/T ophic_Cascades/urchin_su
Level 0| [ [ Directory | [Documentation | [ Download & Other Operations |

Level 0 |

survivors
-90.14065 3
90.14065 3
-90.14065 3
-90.14065 3
-90.14065 3
-90.14065 3
90.14065 3
-90.14065 3
-90.14065 3
-90.14065 3
-90.14065 3
-90.14065 3
00 14066 2
o ‘

o-dmo.org

<t Level | [ Fat Listing |

. o m sea urchin tethering exoeriments
# ). Witman, F. Smith (Brown U)
M 2016-01-15

lon

90.14065

nceR0&

phycoerythrin

Contribution




Preparing Metadata

Metadata: describes your data
(where and how it was collected, by
whom, analysis methods, funding
sources, etc.)

The contents of your metadata form
are directly used to populate the
public Dataset Landing Page.

Allows your data to be understood
and re-used by others.

BC®-DM*®

— Dataset Metadata Form

BC@-DM@
ta Submissi m

Methodology

Sampling and analytical procedures

- | Contribution
BCO-DMO dataset landing page




Metadata Components

e How were the data generated?
o How were samples collected?
o0 How were they processed and analyzed?
m Methods - include references and citations
m Instruments - include manufacturer and model; as well as calibration information! (for both lab

instruments and shipboard instruments)
m Be specific; e.g. describe all the sensors on the CTD (not just "CTD")
e Describe the quality control
O Replicate samples, inter-comparisons, reference materials

® \What software or scripts did you use?
O Are they publicly available?
O Modeling project? Describe the inputs, parameters, conditions, etc.

® Consider the longevity of your data... they have value beyond your own research!




Submitting Data

Send applicable metadata forms and data files
as attachments to info@bco-dmo.org

Talk to us if data are too large for email...

In the works: an auto-submit system. Stay
tuned!

YOU WANT YOUR COUSIN To SEND YOU A FILE? EASY.
HE CAN EMAIL IT TO— ... OH, IT's 25 MB? HMM...

DO EITHER OF YOU HAVE AN FTP SERVER? NO, RIGHT.
\
IF YOU HAD WEB HOSTING, YOU CoulD UPLOAD IT...

)
HMM. WE COULD TRY ONE OF THOSE MEGASHAREUPLOAD SITES,
BUT THEYRE FLAKY AND FULL OF DELAYS AND PORN FOPURS.
(
HOWABOUT AIM DIRECT CONNECT? ANYONE STILL USE THAT?
\
OH, WAIT, DROPBox! IT's THIS RECENT STARTUP FRom A FEW
YEARS BACK THAT SYNCS FOLDERS BETWEEN COMPUTERS.
YOU JUST NEED TO MAKE AN ACCOUNT, 'NSW.LNE-

OH,HEJUSTNOVE
OVER To YOUR HOUSE

WITH A USB DRIVE?
? UH, COOL, THAT

T LIKE HOW WEVE HAD THE INTERNET FOR DECADES,
YET *SENDING FILES® IS SOMETHING EARLY
ADOPTERS ARE STiLL FIGURING OUT HOW TO DO.

I Contribution I




Contributing Sequence Data

=~ NCBl Resources ™ HowTo ™

Nucleotide Nudectide

Sequences themselves
are best served by
specialized repositories, ) The Nuclectide database wil include EST and GSS sequences in early 2019. Read more

like NCBI's GenBank.

Advanced

BCO-DMO serves the « Uncultured labyrinthulid clone BBW042908_16 18S ribosomal RNA gene, partial
related environmental . sequence

data and links out to GenBenic FI800900.1
NCBI, etc.

LoCus F1B0058S 1363 bp DNA linear ENV 28-MAR-2005
This allows all your OEFINITION Uncultured labyrinthulid clone BEWO42998_16 185 ribosomal RNA gene,
partiasl sequence.
roject data to be ACCESSION  FI500585
p_ J VERSION F1800585.1
discoverable from one KEVMORDS  ENV.
SOURCE uncultured labyrinthuli
place, but served by the ORGANISM wncultured labyrinthulid
X . . Eukaryota; Stramenopiles; Labyrinthulomycetes; envirommental
domain repositories best samples

. REFERENCE 1 (bases
suited to do so.
Contribution




Data Publication

Once data & metadata are
validated by the submitter, a
Digital Object Identifier
(DOI) is assigned to the
dataset.

This makes it easier to cite
the dataset and discover it
(e.g. from a publication to
the repository).

BC®-DM®

» Dataset: Carbon flux

Metadets Forms ( ! Sles)
« Prooram Metadata Form

Project Metadata F

Spatel Cxtort: NN ST £ 80 45361 SN 54077 W 80 43061
Project: Testng the sponge-0op hypothesis for Caribbean coral reefs (sponge-ioop)
Principsl Investigator: Chrisiog nell (Uriversty of North Caroling - Wikmingion, UNC-Wilmington)

Co-Principal Investigator: Sy lcMurriy (University of North Carolina < Wikmington, UNC-Wilmingion)
Dr Joseph Pawik (University of North Carolina - Wilmingion, UNC-Wikmingion)

Comtact: Steven McMurray (University of North Carciing - Wilmington, UNC-Wimington)
BCO-DMO Data Manager: Nancy Copley (Woods Hole Oceanographic Insttution, WHO! BCO-OMO)
Version Date: 2017-00-27

Restricted: No

Validated: Yos

Current State: Final no updates axpecied

Data URL: Mps www Soo-dmo ong/dataset/B8S TEVdata

Carbon flux for the Caribbean glant barrel sponge Xestospongla muta (Sponge-loop)

o o woree (R

I Data l
. Publication l



Data Publication

A suggested citation format
is provided, supporting data
re-use.

Data Use
& Reuse

Data Citation:

Fineli, C., Pawli, J., McMurray, S. (2017) Carbon fiux for the Caribbean glant barrel sponge Xestospongia muta
(Sponge-ioop). Biological and Chemical Oce 2 2 Q-DMO). Dataset version 2017-
03-27 [if applicable, indicate subset

Terms of Use

Al cata sots are kcensed under a Creative Commons Altribution 4.0 intermational License (CC BY 4). Per the CC BY 4 icense it is understood
that any use of the data et will properly ackry 20 e Indvicuai(s) isted above Using the SuQZesied data claton. If you wish 10 use this
data sot, 1 is highly recommended That you contact Te orgnal principal nvestigaton(s) (P1). Should the relevant Pl e unavaslable, please
contact BCO-DMO (info @ boo-0mo org) for adational gudance. For general guidance please soe the BCO-OMO Terms of Use document.

I Data l
. Publication l



Data Discovery &
Access

e BCO-DMO data
holdings are freely
accessible to the
public

e No login or account
creation needed

e Discoverable via text
and geospatial search
interfaces

BC®-DM®

DATA RESOURCES ABOUT US

+| Carbon flux for the Caribbean glant barrel sponge Xestospongia muta

Discovery
& Access



Preservation

Once a project’s data and metadata are published online at BCO-DMO, they are then
submitted to an appropriate national data center for long-term preservation, e.g., the
National Centers for Environmental Information (NCElI).

o -
MATION &
Momo AcomsDeta SubmdDeta  Pubhc Outroach  About [Scach hcE1 Otn. Q] N\

NCEI

Data > Metadats > goveoas nedc 0112166 @ NOAA NATIONAL CENTERS FOR

ENVIRONMENTAL INFORMATION
BIOMASS, ANIMALS - INDIVIDUAL - COUNTS, SPECIES IDENTIFICATION, TAXONOMIC CODE
and species abundance trawl data collected in the South Atlantic Ocean and South Pacific
Ocean on the LAURENCE M. GOULD and NATHANIEL B. PALMER cruises LMG0104, LMG0203
and others as part of the Southern Ocean GLOBEC project from 2001-04-30 to 2002-09-08
(NCEI Accession 0112166)

Preservation




Successful Cruise Data Management...

Acquisition



Cruise Planning & Reporting

Cruise Plan (pre-cruise) Cruise Report (post-cruise)

Document describing: Document describing:

- Ship name, cruise ID - Ship name, cruise ID

- Participants & their roles - Participants & their roles

- Dates & Ports of call - Actual dates & Ports of call

- Scientific objectives & planned - Scientific objectives & operations
operations accomplished

- Proposed cruise track & station - Actual cruise track & station locations
locations - List of instrumentation used,

- List of instrumentation on board description of problems encountered

- Station sampling plan & allocation - Preliminary results
of water/samples




Chief Scientist data responsibilities

main point(s) of contact for BCO-DMO,
submits event log, sample logs, cruise
report, station list, hydrography, etc. to
BCO-DMO,

® A list of expected datasets & the
responsible Pl -- very helpful!

e ** Make sure cruise participants know
where to final version of logs &
hydrography **




Event Logs

A chronological record of all scientific sampling events that happened during a cruise, wherein

each sampling event is assigned a unique identifier. Recommended fields:

Event #: unique to the cruise; perhaps unique across cruises for a multi-cruise project
Instrument type/name/model
Station #
Cast # (if applicable)
Date and time (specify UTC or local; if local, include time zone)
Suggested format ISO: yyyy-mm-ddTHH:MM:SS

Latitude and longitude The event log allows

Sampling depth (for ranges use depth_min and depth_max) investigators to integrate
Depth of the water data from different

sampling devices used
Notes/comments during a cruise.

Investigator



2
Event Logs @R ..

The R2R Event Logger is installed on many UNOLS vessels. Scientific Sampling Event Log

The R2R Eventlogger is a program that creates a record of the scientific sampling events
conducted during a cruise.

At the end of the cruise, the final event log can be exported as a plain text csv file.
- |

AN Endeavor ENABA, Dr. Gareth Lawson, Guif of Mane kril, September 22 - October 1, 2010, all entres ¥

See:
https://www.rvdata.us/about
/event-log




Log Sheets

® Per sampling device
® Physical or digital

o If hard copies, scan into PDFs and, ideally, transcribe into a spreadsheet

Evert #:
Station: Date:

Cast: 3 Time wup:
VPR DATA SHEET Day / Night

crise 1L 11T oa_Stn 72 " Nominal GEOTRACES Unfiltered
" 1 i Location - (""_/)" Bottle Depth  Number = Oxygen OxyT  Nutrients Salinity Pigments Th-234 U-238
Date \O 2 [ ! 'J“Wiml Speed 5.4 m/)' __Direction _ 18 .51 &5

YearDay __ SeaStte Cafm

Local Time N2 10 U5 Start: Lat'12°2022" Long 67°41694Y "

Start Battery_2 77 __End Battery 26,0 Magnification _
Raw Filename: l'ﬁgZﬂﬂgi __Processed Directory

Start frame: _’é('loi End frame: __ ”f) 0*0 __Cast Depth:_ &lﬁ

1

2

3

K

s

. . ) 6
GMT IIM_"I_LL_ to '_" D End: Lat _ lLong ﬂ 7
5

°

10

11

12

“13* Sertace Pemg
INTERESTING OBSERVATIONS MADE DURING EXTRACTION
Approximate Voleme: 45 0.1 Remainder
Depth  Frame#f Initials of Colloctor;
Sits 9176 a2

Comments:




Log Sheets

Pump Cast: Stn 3

Flow SN _Prev.End |Start(l) End () Calc. Dift Dates YWD and times in local time (and GMT)
386084, 386084 35661 0 GMT=LCL+ S
29922 6 29922 6 304121 | J Date 20131101 (2013-11-01)
TO0S0 84 70050 9 7621
602410 80241 0 61240 5 4047
* *
25809 6 25809 6 26056.7
- ————— +
19008631 ASS8S 7 ASSAS 7 871378 LRIPTL SCANED_ PP _L06
19008656] 787429 787430
19008657 418861 41886 0 42047 4 Rl PLS
—— . . + 038 M
190086581 1278231 1278230 128503661 P
19008638] 273984 273064 282080
15008639 26762 3 26762 3 27023 5
19008640 55191 5 5101 5 56266 3
| 2000 TTU‘ 45536 !~. 45536 t-‘ 45602 B
P.’COCTTL.'" 37383 C. 37383 Il‘ 37667 .0
20007743 830517 539817 B4304 5
6| 20008125 18408 5 Not Depl 18408 5 1390 800
+ + - +

20008126 25363 & Not Depl| 253638
—— s

20008127 44858 O Not Depl 44858 0 1355 (18585)
7! 77471 2 o ot 244580

| _20007747| 2445801 _ Not Depl| 458 0
20007748 - ot 1788 (22458
- e

L &

-

uwew
.

AN aAannn

ann
- .

-

-




International Geo Sample Numbers (IGSNs)

The IGSN is a persistent unique identifier for physical samples and specimens that eliminates the
problems associated with the ambiguous naming of samples. In the U.S., you can obtain IGSNs using
the System for Earth Sample Registration (SESAR) at IEDA Data Facility.

See https://igsn.github.io/overview/ and http://www.geosamples.org/

SESAR@

HOME ABOUT THE /GSN SERWCES SAMMLES NEWS HELP ABOUT LS LOG N TO NYSESAR

i P
i

getyour igsn search the catalog sample curation interoperability new user?

Dol 2 Dgtal t o
arvgpie Menttcation




Taxonomy - WoRMs

The World Register of Marine Species (WoRMs) provides an authoritative and
comprehensive list of names of marine organisms, including information on synonymy.

/BCO-DMO/Southern_Ocean_Pinnipeds/fossil_seal _aa_isotopes ---- Level 0

Directory  Documentation  Download & Other Operations |

| Next Level  Flat Listing |

Fossil Seal Amine Acle lsotopes

Pis: Paul L. Kech (UC Santa Crez) & Srends Mall (UMaine)

Co-Pls: Dandel P, Costa (U Santa Crva) § A, Rus Moelzel (Durhas University)
Version: 26 March 2018

Scientific_rame

weddell _seal

We recommend checking species names in WoRMs and including identifiers in your data
when possible.



Data Preparation Tips

® Use consistent formatting!
o For site/station names/numbers, dates, times, position, column names (e.g. "EVENT" vs "event" vs

"event_number" vs "Event Number")

Example: Poor
Data Entry

2 Rodent Trappang

Pt

Inconsistency between data collection events
— Location of Date information
= Inconsistent Date format
= Inconsistent Column names
— Different site spellings

- Codes used for site names for some data, but
spelled out for others

Text and numbers in same column - what is
the mean of “escaped < 15?




Data Preparation Tips

Columns of data are
consistent: only numbers,
dates, or text

Consistent names, codes,
formats (date) used in each

Sa Bt c D E
column. —— : : : : : :
- , |Date Site Plot Species Weight  Adult Comments
- i tabl | 2/572010 Deep Well 1 DIPO 132y
ata are all In one table, 2/472010 Deep Well 1 CLEGAP 116
which is much easier for a ” 2/5/2010 Rio Salado 1 DIPO 142y
statistical program to work / | 2/5/2010 Rio Salado 2 PERO 101y
. . | 3/15/2010 Deep Well 1 DIPO 152y plot bumed
Sl than,mU|tlp|e Sma!l | 3/15/2010 Deep Well 2 DIPO 217 y pregnant
tables which each require | 3/15/2010 Rio Salado 1 CLEGAP 162

human intervention.

Example:
This is better!




Data Formatting Best Practices

e Create descriptive column names without spaces or special
characters. Use underscores instead of symbols.

o Temp 30 meters - Temp_30_m

O Species Code - species_code

® Avoid using numbers at the beginning of a column name (some
programs have trouble with this)
® Use descriptive file names.

o Afile named PIV_E_gracilis_20180524.csv provides useful
information about the data (type = Particle Image
Velocimetry, species = E. gracilis, date= May 24, 2018).

o Consistent formatting of file names allows for sorting and

organizing of the files - keep in mind for images and video.

O CTD files for example: cruiselD_station_cast.csv (e.g.
KM1104_ 12 1.csv)

Untitled 241.doc

Untitled 138 copy-docx

Untitled 138 copy 2. docx

Untitled 139. docx

Untitled 40 MOM ADDRESS.5p9

Untitled 292.doc

Untitled 243.doc

Untitled £q3 IMPORTANT. doc
O A '."




Data Formatting Best Practices

® Missing Data:
O Again, be consistent!

O Blank cells have no meaning...use "nd" or "NaN" (-999)
O Bearin mind that "0" has meaning (0 = measured and not found as opposed to "not measured")

e Round data to appropriate number of decimal places
e Document all codes and quality flag definitions in the metadata
e Don't rely on Excel formatting to convey meaning (e.g. colored cells)

& E O

Any/all data: include lat/lon, date, and time whenever possible.



Quality Flags F

You can incorporate data quality and uncertainty into your data and/or metadata.

e.g., IODE quality flags. See: https://lwww.iode.org/mg54_3

Value [Primary-level flag short name Definition

Good Passed documented required QC tests

. Used for data when no QC test performed
Not evaluated, not available or , , o
or the information on quality is not

available

Failed non-critical documented metric or
subjective test(s)

Failed critical documented QC test(s) or as
assigned by the data provider

~Used as place holder when data are missing

ODV, WOCE, other quality flag systems - use whatever is appropriate for your
data/your community.



NCEI

NOAA NATIONAL CENTERS FOR
ENVIRONMENTAL INFORMATION

ROLLING DECK TO REPOSITORY

Analysis &
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LIBRARY

Discovery
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Dataset Search

Data
Publication
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Resources

BCO-DMO: https://www.bco-dmo.org/resources (DMP Template, BCO-DMO Quick Guide)

OCE Data Policy: https://www.nsf.gov/pubs/2017/nsf17037/nsf17037.jsp

DMPTool: https://dmptool.org/

R2R: https://www.rvdata.us/

NCBI - how to submit: https://www.ncbi.nlm.nih.gov/guide/howto/submit-sequence-data/

World Register of Marine Species: http://www.marinespecies.org/index.php

IGSN: http://www.geosamples.org/

DataONE Data Management Hub: https://dataoneorg.github.io/Education/

Data Management Short Course: http://commons.esipfed.org/datamanagementshortcourse




N

Wait, did you record the
metadata-

' o a\" RN . v - P
srauch@whoi.edu -- info@bco-dmo.org -- www.bcodmo.org




