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What is GLUBS?

• GLUBS is the Global Library of Underwater Biological Sounds, an initiative 
proposed by the International Quiet Ocean Experiment (IQOE). 

• Our mission is to connect and utilize existing sound tools and repositories and 
build datasets of known and unknown sounds to create automatic call 

detectors for fish, mammals, and invertebrates that will be open access and 
user-friendly. 

• GLUBS is committed to advancing the field of bioacoustics research and 
providing researchers with the tools they need to study the underwater world.

https://www.iqoe.org/


What is GLUBS?

GLUBS is a collaborative effort, involving bioacousticians and data scientists from 
31 different institutions globally.



Meetings

• Core group: 
• Parsons (AUS), Jarriel (USA), Mooney (USA), Di Iorio (FRA), Rice (USA), Davidson 

(Norway), and Azofeifa-Solano (AUS) meet monthly throughout the year (7 meetings)

• Sub working group meetings:
• Artificial Intelligence group (7)
• Categorisation group (4)
• WOPAM group (4)
• Soniferous Inventory group (2)
• Annotations group (2)

• Development proposal for Belmont Forum Organisation submission (15)

• In-person meeting planned for Ostende, Belgium, Sept 2026 
• 11 in-person members, 3 online members, 12 guests in person



GLUBS Terms of Reference - Deliverables
ToR Deliverable Timing
1) Up-to-date species list available on WoRMS On-going

Publication on new species identified as soniferous between 2023 and 2026 2026
2 a) and b) *Publication of categorized underwater sounds of aquatic mammals 2025
2c) *Open-access library of underwater sounds of aquatic mammals 2026
3) Peer-reviewed article on a standard method to characterize sounds. 2025

4a) Research Topic compilation of papers on unidentified sounds in Frontiers in Remote Sensing, 
including an editorial synopsis

2024

4b) Editorial article on unidentified sounds in general science magazines 2025
4d) *Open-access library of underwater unidentified sounds 2026
5b) Open access dataset and publication on the use of AI detection algorithms in a fish community 2025
5c) Collection of annotated open access datasets for the machine learning community 2025
5d) Papers outlining a variety of AI detection algorithms 2026
6) A synopsis of media materials produced to promote awareness of aquatic sound Annual

A suite of produced reference materials 2026
7a) Publication/webpage outlining existing applications relevant to underwater bioacoustics and 

GLUBS
2025

7b and c) Report on the required infrastructure to implement GLUBS libraries 2025
7) *Implemented open access, web-based platform (includes deliverables 2c and 4d) 2026



GLUBS Terms of Reference - Deliverables

ToR Deliverable Timing
1) Up-to-date species list available on WoRMS On-going

Publication on new species identified as soniferous between 2023 and 2026 2027
2 a) and b) *Publication of categorized underwater sounds of aquatic mammals 2025
2c) *Open-access library of underwater sounds of aquatic mammals 2026
3) Peer-reviewed article on a standard method to characterize sounds.

Implementation of ToR 3 in deliverables for ToRs 2 and 4.
2025
2026

4a) Research Topic compilation of papers on unidentified sounds in Frontiers in Remote Sensing, 
including an editorial synopsis

2024

4b) Editorial article on unidentified sounds in general science magazines 2025
4d) *Open-access library of underwater unidentified sounds 2026
5b) Open access dataset and publication on the use of AI detection algorithms in a fish community 2025
5c) Collection of annotated open access datasets for the machine learning community 2025
5d) Papers outlining a variety of AI detection algorithms 2026
6) A synopsis of media materials produced to promote awareness of aquatic sound Annual

A suite of produced reference materials 2026
7 ) P bli ti / b g  tli i g i ti g li ti  l t t  d t  bi ti  d 2025

ToR #1: Soniferous species list: Produce and continually update an open-access 
inventory of species that are known and anticipated to produce sound underwater.

Updated inventory – 
Looby et al. (in prep)

Anticipated September 2027



GLUBS Terms of Reference - Deliverables

ToR Deliverable Timing
1) Up-to-date species list available on WoRMS On-going

Publication on new species identified as soniferous between 2023 and 2026 2026
2 a) and b) *Publication of categorized underwater sounds of aquatic mammals 2025
2c) *Open-access library of underwater sounds of aquatic mammals 2026
3) Peer-reviewed article on a standard method to characterize sounds.

Implementation of ToR 3 in deliverables for ToRs 2 and 4.
2025
2026

4a) Research Topic compilation of papers on unidentified sounds in Frontiers in Remote Sensing, 
including an editorial synopsis

2024

4b) Editorial article on unidentified sounds in general science magazines 2025
4d) *Open-access library of underwater unidentified sounds 2026
5b) Open access dataset and publication on the use of AI detection algorithms in a fish community 2025
5c) Collection of annotated open access datasets for the machine learning community 2025
5d) Papers outlining a variety of AI detection algorithms 2026
6) A synopsis of media materials produced to promote awareness of aquatic sound Annual

A suite of produced reference materials 2026
7 ) P bli ti / b g  tli i g i ti g li ti  l t t  d t  bi ti  d 2025

ToR #2: Library of mammal sounds: Collate an inventory of marine mammal 
sounds, commencing with those collected by the GLUBS partners.

Erbe et al. 2025 – taxonomic 
sections from each chapter

Seeking funds to achieve goal through project SOUND-SCAPE

• Nguyen Hong Duc et al. (2025) Non-stereotypy (to species) in mysticete downsweeps

Categorisation – Goal of an upcoming workshop



GLUBS Terms of Reference - Deliverables

ToR Deliverable Timing
1) Up-to-date species list available on WoRMS On-going

Publication on new species identified as soniferous between 2023 and 2026 2026
2 a) and b) *Publication of categorized underwater sounds of aquatic mammals 2025
2c) *Open-access library of underwater sounds of aquatic mammals 2026
3) Peer-reviewed article on a standard method to characterize sounds. 2026

4a) Research Topic compilation of papers on unidentified sounds in Frontiers in Remote Sensing, 
including an editorial synopsis

2024

4b) Editorial article on unidentified sounds in general science magazines 2025
4d) *Open-access library of underwater unidentified sounds 2026
5b) Open access dataset and publication on the use of AI detection algorithms in a fish community 2025
5c) Collection of annotated open access datasets for the machine learning community 2025
5d) Papers outlining a variety of AI detection algorithms 2026
6) A synopsis of media materials produced to promote awareness of aquatic sound Annual

A suite of produced reference materials 2026
7 ) P bli ti / b g  tli i g i ti g li ti  l t t  d t  bi ti  d 2025

ToR #3: Categorizing sound types: Develop a structured practice for the standard 
categorization of sounds when reporting new sounds and collating previously 

reported sounds into meaningful groups

Di Iorio et al. (Target submission, Oct 2026)
 Framework for categorizing unidentified fish sounds

Kemp et al. (Target submission Mar 2027)
 Case studies in applying acoustic annotation to 

bioacoustic studies



GLUBS Terms of Reference - Deliverables

ToR Deliverable Timing
1) Up-to-date species list available on WoRMS On-going

Publication on new species identified as soniferous between 2023 and 2026 2026
2 a) and b) *Publication of categorized underwater sounds of aquatic mammals 2025
2c) *Open-access library of underwater sounds of aquatic mammals 2026
3) Peer-reviewed article on a standard method to characterize sounds. 2025

4a) Research Topic compilation of papers on unidentified sounds in Frontiers in Remote Sensing, 
including an editorial synopsis

2025

4b) Editorial article on unidentified sounds in general science magazines 2026
4d) *Open-access library of underwater unidentified sounds 2027+
5b) Open access dataset and publication on the use of AI detection algorithms in a fish community 2025
5c) Collection of annotated open access datasets for the machine learning community 2025
5d) Papers outlining a variety of AI detection algorithms 2026
6) A synopsis of media materials produced to promote awareness of aquatic sound Annual

A suite of produced reference materials 2026
7 ) P bli ti / b g  tli i g i ti g li ti  l t t  d t  bi ti  d 2025

ToR #4: Library of unknown sounds: Develop an open-access searchable tool that 
provides reference sounds for categorized unknown sound types together with 

temporal and spatial variations
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Unknown sounds

• Non-stereotypy (to species) in mysticete downsweeps (Nguyen Hong Duc et al.)
• Nocturnal fish chorusing activity in the Central Red Sea mesophotic reef zone and adjacent shallow sites (Havlik et al.)
• The Australian Fish Chorus Catalogue (2005-2023) (Hawkins et al.)
• Automatic detection of unidentified fish sounds: A comparison of traditional machine learning with deep learning (Mouy et al.)
• Unsupervised clustering reveals acoustic diversity and niche differentiation in pulsed calls from a coral reef ecosystem (Noble et al.)
• Machine learning for efficient segregation and labeling of potential biological sounds in long-term underwater recordings (Parcerisas et al.)
• Observation and Modeling of an Unusual Spatiotemporal Pattern in Bioacoustic Chorusing (D’Spain et al.)
• Revised clusters of annotated unknown sounds in the Belgian part of the North Sea (Calonge et al.)
• Cross-referencing unidentified fish sound data sets to unravel sound sources: a case study from the Temperate Northern Atlantic (Viera et al.)
• Unidentified fish sounds as indicators of coral reef health and comparison to other acoustic methods (Jarriel et al.)



Unknown sounds – GLUBS Members

Individual Libraries
 FishSounds.net – expanded library pending release, SOUND-SCAPE

FishEye Collaborative (Dantzker et al., 2026. Deciphering complex coral reef 
soundscapes with spatial audio and 360° video. Methods in Ecology and Evolution)

Seeking funds to achieve goal through project SOUND-SCAPE



GLUBS Terms of Reference - Deliverables

ToR Deliverable Timing
1) Up-to-date species list available on WoRMS On-going

Publication on new species identified as soniferous between 2023 and 2026 2026
2 a) and b) *Publication of categorized underwater sounds of aquatic mammals 2025
2c) *Open-access library of underwater sounds of aquatic mammals 2026
3) Peer-reviewed article on a standard method to characterize sounds.

Implementation of ToR 3 in deliverables for ToRs 2 and 4.
2025
2026

4a) Research Topic compilation of papers on unidentified sounds in Frontiers in Remote Sensing, 
including an editorial synopsis

2024

4b) Editorial article on unidentified sounds in general science magazines 2025
4d) *Open-access library of underwater unidentified sounds 2026
5b) Open access dataset and publication on the use of AI detection algorithms in a fish community 2027+
5c) Collection of annotated open access datasets for the machine learning community 2027+
5d) Papers outlining a variety of AI detection algorithms 2026
6) A synopsis of media materials produced to promote awareness of aquatic sound Annual

A suite of produced reference materials 2026
7 ) P bli ti / b g  tli i g i ti g li ti  l t t  d t  bi ti  d 2025

ToR #5: Artificial intelligence tools: Develop new, standardized methods for 
detecting, identifying and characterizing underwater sounds



Lin & van Zeeland. Moving toward a universal AI for underwater 
biological sounds (in prep).

Reyes et al. (in review) Resonating priorities: Charting the future of 
bioacoustics through a global horizon scan 

Artificial Intelligence WG



GLUBS Terms of Reference - Deliverables

ToR Deliverable Timing
1) Up-to-date species list available on WoRMS On-going

Publication on new species identified as soniferous between 2023 and 2026 2026
2 a) and b) *Publication of categorized underwater sounds of aquatic mammals 2025
2c) *Open-access library of underwater sounds of aquatic mammals 2026
3) Peer-reviewed article on a standard method to characterize sounds.

Implementation of ToR 3 in deliverables for ToRs 2 and 4.
2025
2026

4a) Research Topic compilation of papers on unidentified sounds in Frontiers in Remote Sensing, 
including an editorial synopsis

2024

4b) Editorial article on unidentified sounds in general science magazines 2025
4d) *Open-access library of underwater unidentified sounds 2026
5b) Open access dataset and publication on the use of AI detection algorithms in a fish community 2025
5c) Collection of annotated open access datasets for the machine learning community 2025
5d) Papers outlining a variety of AI detection algorithms 2026
6) A synopsis of media materials produced to promote awareness of aquatic sound Annual

A suite of produced reference materials 2027+
7 ) P bli ti / b g  tli i g i ti g li ti  l t t  d t  bi ti  d 2025

ToR #6: Promote awareness of underwater sound: Develop and implement ways 
to engage managers, artists, citizen scientists and the general public to promote 

knowledge of the importance of underwater sound to marine fauna.



WOPAM

Davidson et al. (in prep) Moved 
by the Deep: Connecting to the 
Ocean through Sound 

Efforts directed towards funding 
proposals and perspective 
articles

Azofeifa-Solano (2026) C(h)oral 
reefs have many voices. Are we 
listening? Reef in review: Voices 
on the Reef



GLUBS Terms of Reference - Deliverables

ToR Deliverable Timing
1) Up-to-date species list available on WoRMS On-going

Publication on new species identified as soniferous between 2023 and 2026 2026
2 a) and b) *Publication of categorized underwater sounds of aquatic mammals 2025
2c) *Open-access library of underwater sounds of aquatic mammals 2026
3) Peer-reviewed article on a standard method to characterize sounds.

Implementation of ToR 3 in deliverables for ToRs 2 and 4.
2025
2026

4a) Research Topic compilation of papers on unidentified sounds in Frontiers in Remote Sensing, 
including an editorial synopsis

2024

4b) Editorial article on unidentified sounds in general science magazines 2025
4d) *Open-access library of underwater unidentified sounds 2026
5b) Open access dataset and publication on the use of AI detection algorithms in a fish community 2025
5c) Collection of annotated open access datasets for the machine learning community 2025
5d) Papers outlining a variety of AI detection algorithms 2026
6) A synopsis of media materials produced to promote awareness of aquatic sound Annual

A suite of produced reference materials 2026
7a) Publication/webpage outlining existing applications relevant to underwater bioacoustics and 

GLUBS
2025

ToR #7: GLUBS cyberinfrastructure: Develop the flow process to integrate these systems 
into a practical platform that would implement GLUBS as a global application.

7a) Publication/webpage outlining existing applications relevant to underwater bioacoustics and 
GLUBS

2025

7b and c) Report on the required infrastructure to implement GLUBS libraries 2025
7) *Implemented open access, web-based platform (includes deliverables 2c and 4d) 2027+



GLUBS-led:
Di Iorio et al. (2026) Detection and Characterization of Unidentified Underwater Biological Sounds, Their 
Spatiotemporal Patterns, and Possible Sources. Frontiers in Remote Sensing 7, 1801687

Lin & van Zeeland. (in prep, October 2026) Moving toward a universal AI for underwater biological sounds.

Di Iorio et al. (in prep, Oct 2026), Framework for categorizing unidentified fish sounds

Davidson et al. (in prep, December 2026) Moved by the Deep: Connecting to the Ocean through Sound 

Kemp et al. (Target submission Mar 2027), Case studies in applying acoustic annotation to bioacoustic 
studies

Looby et al. (in prep, September 2027), FishSounds.net an update

Contributed to:
Reyes et al. (in review) Resonating priorities: Charting the future of bioacoustics through a global horizon 
scan 

Published outputs

https://scholar.google.com.au/citations?view_op=view_citation&hl=en&user=wez-Ve8AAAAJ&sortby=pubdate&citation_for_view=wez-Ve8AAAAJ:SP6oXDckpogC
https://scholar.google.com.au/citations?view_op=view_citation&hl=en&user=wez-Ve8AAAAJ&sortby=pubdate&citation_for_view=wez-Ve8AAAAJ:SP6oXDckpogC


Funding applications – Project underway

Identification and characterization of events in the marine 
acoustic landscape between the mouth of the Amazon River 
and the surrounding areas of the state of Maranhão

Sentinels of the Blue Amazon

Focus: Building the ARC catalogue - Archive for 
Research and Conservation of Images and Sounds from 
Nature - EcoAcoustic Research Hub 

Universidade Federal do Rio Grande do Norte, Brazil

Partner and funding: CLS Brasil, CNPq, Brazilian Navy



Funding applications – SOUND-SCAPE

SOUND-SCAPE — Sound-based Observation for 
Understanding Nature, Diversity and Socio-Cultural 
Connections Across Pan-tropical EcosystemS

Partners: University of Perpignan, AIMS, University of Victoria, Waseda University, Reef-
Pulse, Universidade Federal du Rio Grande do Norte, University Ryukyus, Cornell 
University, WHOI 

Work packages: (1) Library platform, (2) Analytical pipeline, (3) Ecological metrics of 
health, (4) Community co-design, (5) Perception, aesthetics and behaviour change
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