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● Data
○ What are we working with?

● Goals
● Background on our approach
● Engaging with existing CoPs

○ Sharing best practices
● Future Directions

IOOS Marine Life Data Network

Source: Gemini Advanced (2.5 Pro)



Progress

● 10+ years MBON, ATN, HABs 
include RA involvement

● 2018 Fall Meeting ‘biology’ theme
● Interagency, cross-NOAA 

investment and coordination
● Communities of practice, US and 

global
● Building robust partnerships 

Vision
● Fill marine life gaps in sustained 

obs, appropriations
● Leverage, expand CoPs
● Communicate marine life 

relevance for U.S. commerce, 
jobs, security

Build on a strong foundation to fill gaps



Marine life observations - any 

observations of life across multiple 

trophic levels (from plankton to 

whales, including habitat-formers such 

as corals, seagrasses, macroalgae, 

etc.) in aquatic (ocean, coast, and 

Great Lakes) environments.

Marine Life Data Network Scope

source: ian.umces.edu/media-library



How do we do it all?!

● Leverage IOOS Enterprise data management and cyberinfrastructure 
capabilities.

● Support the development of user-driven products and tools.

● Promote common data standards, formats, and data services for 
marine life.

● Coordinate a multi-disciplinary data management community of 
practice to support Open Science, Open Data, and Open Software.



High level data flow



Documentation!!

https://ioos.github.io/marine_life_data_network/ 

https://ioos.github.io/marine_life_data_network/


Satellite Telemetry

https://atn.ioos.us/ 

https://atn.ioos.us/


Acoustic Telemetry

● Public endpoints that OTN and regional Nodes are 
creating are already feeding into 
independently-curated maps of scientific effort (eg. 
https://rwsc.org/map) 

● OTN encourages more regions and the national 
efforts to collaborate and benefit from that harvest 
and discovery activity

https://rwsc.org/map


Environmental DNA (eDNA, ‘Omics)



Passive Acoustic Monitoring (PAM)



DMAC Tech Webinar - "Identifying Challenges and Solutions for 
Advancing IOOS Plankton Observation Data"

Plankton



Other engagements



Taking the unorganized and making it organized

DIK(I)W hierarchy

   L0 - Raw data                    L1 (ERDDAP)  L2 - Darwin Core  L3 - EM / Bio Ind.



Sharing data through ERDDAP

https://coastwatch.pfeg.noaa.gov/erddap/index.html
https://coastwatch.pfeg.noaa.gov/erddap/index.html


Darwin Core
● csv text files
● metadata convention
● data model “star schema”
● standardized naming
● WoRMS/Aphia ID

Sharing with OBIS/GBIF

Aligning to existing data standards

Image modified from De Pooter et al. 2017: https://doi.org/10.3897/BDJ.5.e10989.figure4 

https://doi.org/10.3897/BDJ.5.e10989.figure4


Bringing the value

+ + +Darwin 
Core

Gridded Products Data Portals

Infographics

EOVs

Modeling
McHenry et al., 2019

https://coastwatch.pfeg.noaa.gov/erddap/index.html
https://coastwatch.pfeg.noaa.gov/erddap/index.html


Data use beyond original intent: U.S. MBON example

https://ioos.github.io/ioos_code_lab/content/code_gallery/data_access_notebooks/2022-11-23_pyobis_example.html 

1,620,870 occurrences!

Observing methods include:
● diver survey
● fisheries indep. mon.
● metabarcoding
● photo plot
● transect survey
● trawl survey
● bongo net
● quadrat survey

Downloads of US MBON data
● OBIS: 1,552,636
● GBIF:    524,631

Citations from GBIF
● 41 dataset DOI’s 
● 3,120 total citations

https://github.com/ioos/ioos
_metrics/blob/main/noteboo
ks/mbon_citation_visualizati
ons.ipynb 

https://obis.org/institute/23070 

https://ioos.github.io/ioos_code_lab/content/code_gallery/data_access_notebooks/2022-11-23_pyobis_example.html
https://github.com/ioos/ioos_metrics/blob/main/notebooks/mbon_citation_visualizations.ipynb
https://github.com/ioos/ioos_metrics/blob/main/notebooks/mbon_citation_visualizations.ipynb
https://github.com/ioos/ioos_metrics/blob/main/notebooks/mbon_citation_visualizations.ipynb
https://github.com/ioos/ioos_metrics/blob/main/notebooks/mbon_citation_visualizations.ipynb
https://obis.org/institute/23070


H3 indicators



● Ensure IOOS Enterprise doesn’t reinvent the wheel. These 
communities already exist!
○ Darwin Core - TDWG - https://www.tdwg.org/community/ 
○ Ocean Biodiversity Information System (OBIS) - https://obis.org/contact/
○ Global Biodiversity Information Facility (GBIF) - https://www.gbif.org/training 
○ Environmental DNA (eDNA) - NOAA ‘Omics Guide
○ Harmful Algal Blooms / Plankton - 
○ Passive Acoustic Monitoring (PAM) - NCEI Data Guidance
○ Acoustic Animal Tracking -  Ocean Tracking Network (OTN)
○ Satellite Animal Tracking - Animal Tracking Network (ATN)

Engaging & advancing biological data standards community

https://www.tdwg.org/community/
https://obis.org/contact/
https://www.gbif.org/training
https://noaa-omics-dmg.readthedocs.io/en/latest/getting-started.html
https://www.ncei.noaa.gov/products/passive-acoustic-data#:~:text=Temporal%20analysis%20windows%20of%201,file%20containing%20hybrid%20millidecade%20spectra
https://oceantrackingnetwork.org/about-data-centre/
https://ioos.github.io/ioos-atn-data/index.html


Thank you!

Mathew Biddle
Mathew.Biddle@noaa.gov

ORCiD: 0000-0003-4897-1669

https://orcid.org/0000-0003-4897-1669


Additional Resources
Background Training Guidance Community Support Examples

OBIS Data Formatting for OBIS: Video 
Playlist

IOOS Marine Life Data 
Network

Standardizing Marine Biological Data 
Working Group (SMBD)

Prototype OBIS-ENV-Data package for 
HABDAC IFCB

OBIS-USA OceanTeacher Global Academy 
(OTGA): Contributing and 
publishing datasets to OBIS

OBIS Manual Slack: 
● IOOS
● SMBD
● OBIS
● GBIF-NA

ATN netCDF to DarwinCore

GBIF GBIF: Training and Learning 
Resources

Guide: Publishing 
DNA-derived data 
through biodiversity data 
platforms

MBON DMAC Working Group dataset-edna

GBIF-US TOPs: Open Science 101 GBIF IPT Manual ERDDAP Discussions SanctSound Passive Acoustic Monitoring

GBIF-North America SMBD: Marine Biological Data 
Mobilization Workshop

IOOS Bio Data Guide Creating event core with an occurrence 
and extended measurement or fact 
extension using Python

GBIF and DNA MBON Data Mobilization Workshop NOAA Omics Data 
Management Guide

GBIF Discourse

GBIF Tech Support Hour: DNA 
data publishing (video)

helpdesk@gbif.org

OBIS Genetic Data Webinar 
(video)

helpdesk@obis.org

https://obis.org/
https://www.youtube.com/watch?v=Upt6LPJ0Bn8&list=PLlgUwSvpCFS4TS7ZN0fhByj_3EBZ5lXbF&pp=iAQB
https://www.youtube.com/watch?v=Upt6LPJ0Bn8&list=PLlgUwSvpCFS4TS7ZN0fhByj_3EBZ5lXbF&pp=iAQB
https://ioos.github.io/marine_life_data_network/
https://ioos.github.io/marine_life_data_network/
https://github.com/ioos/bio_data_guide
https://github.com/ioos/bio_data_guide
https://github.com/CeNCOOS/OBIS_workshop_2024_IFCB
https://github.com/CeNCOOS/OBIS_workshop_2024_IFCB
https://www.usgs.gov/ocean-biodiversity-information-system-usa
https://classroom.oceanteacher.org/course/view.php?id=907
https://classroom.oceanteacher.org/course/view.php?id=907
https://classroom.oceanteacher.org/course/view.php?id=907
https://manual.obis.org/
https://join.slack.com/t/standardizing-bke7693/shared_invite/zt-2cuku2lck-CN~MSWRIrBK8m9t~U_GgIw
http://ioos.slack.com
https://join.slack.com/t/standardizing-bke7693/shared_invite/zt-2cuku2lck-CN~MSWRIrBK8m9t~U_GgIw
https://join.slack.com/t/obishq/shared_invite/zt-1yiucrrrq-RZRPU7c4rm7OungiBseWVA
https://join.slack.com/t/gbif-north-america/shared_invite/zt-2gd6o0nad-MtaTaafuobwRk4ZYKOwBPA
https://ioos.github.io/bio_data_guide/datasets/atn_satellite_telemetry/atn_satellite_telemetry_netCDF2DwC.html
https://www.gbif.org/
https://www.gbif.org/training
https://www.gbif.org/training
https://docs.gbif.org/publishing-dna-derived-data/en/
https://docs.gbif.org/publishing-dna-derived-data/en/
https://docs.gbif.org/publishing-dna-derived-data/en/
https://docs.gbif.org/publishing-dna-derived-data/en/
https://ioos.github.io/mbon-docs/working-group-charter.html
https://github.com/iobis/dataset-edna
https://www.gbif.us/
https://nasa.github.io/Transform-to-Open-Science/take-os101/
https://ipt.gbif.org/manual/en/ipt/latest/
https://github.com/ERDDAP/erddap/discussions
https://github.com/ioos/bio_data_guide/tree/main/datasets/SanctSound
https://www.gbif-north-america.org/
https://ioos.github.io/bio_mobilization_workshop/
https://ioos.github.io/bio_mobilization_workshop/
https://ioos.github.io/bio_data_guide/
https://ioos.github.io/ioos_code_lab/content/code_gallery/data_management_notebooks/2020-12-08-DataToDwC.html
https://ioos.github.io/ioos_code_lab/content/code_gallery/data_management_notebooks/2020-12-08-DataToDwC.html
https://ioos.github.io/ioos_code_lab/content/code_gallery/data_management_notebooks/2020-12-08-DataToDwC.html
https://www.gbif.org/dna
https://ioos.github.io/mbon_data_workshop_2025/index.html
https://noaa-omics-dmg.readthedocs.io/en/latest/index.html
https://noaa-omics-dmg.readthedocs.io/en/latest/index.html
https://discourse.gbif.org/
https://vimeo.com/912170754
https://vimeo.com/912170754
https://www.youtube.com/watch?v=KKh_Hd8zybs
https://www.youtube.com/watch?v=KKh_Hd8zybs

