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Main Text 62 

Scientific surveys to monitor ocean biodiversity 63 

The UN Decade of Ocean Science for Sustainable Development seeks to mobilize existing 64 

data to understand global change impacts on marine ecosystems and biodiversity [1]. 65 

Scientific surveys are vital to this effort and to inform resource managers because they use 66 

consistent and well-documented sampling methods through time [2]. However, few 67 

coordinated initiatives exist to compile and harmonize the data collected by multiple marine 68 

scientific surveys around the world. Added to this is the disparity in capacity across regions. 69 

FISHGLOB fills these gaps with a consortium of scientists whose goal is to build a social 70 

infrastructure by enhancing cross-regional collaborations, and a technical infrastructure by 71 

developing analytical tools for integrating datasets. 72 

FISHGLOB identifies and integrates monitoring datasets from scientific bottom trawl surveys 73 

(SBTS) to support research on regional and global ocean biodiversity. FISHGLOB has 74 

already established a unique set of survey metadata, data, and applications via its global 75 

network. Through this network, researchers and managers connect to each other to share 76 

knowledge and use data for science and resource management. To date, FISHGLOB has led 77 

to multiple projects and peer-reviewed publications, counts more than 100 contributors from 78 

36 countries, and was recently endorsed by the UN Decade of Ocean Science SUPREME 79 

Programme. FISHGLOB’s goal is to support knowledge to action and enhance decision-80 

making in an era of profound change, by facilitating effective use and exchange of scientific 81 

information across regions. Here, we present progress, lessons learned, and opportunities to 82 

engage with FISHGLOB. 83 

Mobilizing surveys 84 

In 2019 three early career scientists organized a meeting at the ICES Annual Scientific 85 

Conference to discuss collaborations around SBTS performed along continental shelves (Fig 86 

1), some of the most diverse and productive marine ecosystems. SBTS started in the 1900s to 87 

collect demersal marine species (living over and on the sea bottom) and provide data for 88 

fisheries management and ecosystem monitoring independently from the fishing industry. 89 

This initiative led to the first global inventory of SBTS, revealing 95 ongoing surveys across 90 

all continents and covering more than 283,000 sampling events across 2.5 million km2  of 91 

seafloor since 2000 [3]. Over 40% of the survey data were publicly available. Other surveys 92 

were not publicly available, and either required requests for data access, or only metadata 93 

https://www.zotero.org/google-docs/?GrWKjp
https://www.zotero.org/google-docs/?LyOfQW
https://oceandecade.org/actions/fish-biodiversity-facing-global-change-fishglob/
https://oceandecade.org/actions/fish-biodiversity-facing-global-change-fishglob/
https://www.zotero.org/google-docs/?zDtKGA
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were accessible (detailing both survey and event information), or only the survey metadata 94 

were accessible (Fig 1F). Focusing initially on an inventory of metadata allowed us to both 95 

build a catalog of existing surveys and expand our consortium. Other types of marine 96 

scientific monitoring surveys could benefit from developing similar catalogs (Fig 1F). Sharing 97 

our experience in consortium-building and inventorying is thus broadly valuable. 98 

Survey data accessed via public repositories or collaborations have been integrated into a 99 

technical infrastructure by the FISHGLOB biodiversity synthesis working group. We 100 

developed procedures for data quality control and standardization that allow for cross-101 

continental integration of SBTS data [4]. The public data products are version-controlled with 102 

openly available code to facilitate re-use of surveys (accessible via 103 

https://fishglob.sites.ucsc.edu). FISHGLOB’s technical infrastructure includes several levels 104 

of information, from survey metadata to event-based metadata to species occurrence and 105 

abundance data, and optimizes transparency under different levels of accessibility (Fig 2). 106 

Linking the data infrastructure 107 

The data integration and infrastructure development led to new questions about data standards 108 

for scientific surveys and links to other biodiversity databases. FISHGLOB currently 109 

reconciles taxonomic names and can import species' traits from WoRMS, FishBase, and 110 

FishLife (Fig 2). This enables connecting SBTS to other initiatives such as biogeography data 111 

repositories (e.g., OBIS, GBIF, Aquamaps), ecosystem modeling platforms (e.g., FishMIP), 112 

fisheries data platforms (e.g., RAM legacy database, Sea Around Us), and institutional data 113 

servers (e.g., ICES and NOAA data portals). However, further development of metadata and 114 

data standards is needed to better connect these community initiatives. For example, Darwin 115 

Core [5] is a well-used data and metadata format for species occurrences, but cannot fully 116 

capture needed information that are central in monitoring scientific surveys. Linking to 117 

nascent inventory metadata standards, such as the Humboldt Extension to the Darwin Core 118 

[6], may provide an elegant solution. 119 

Values to bring people together 120 

FISHGLOB quickly identified people, relationships, and trust among partners as fundamental 121 

for the project. Maintaining long-term participation requires shared values, ethos and concepts 122 

for data sharing and tangible benefits for participants. In 2022, FISHGLOB hosted a series of 123 

webinars to better understand the needs and goals of participants. This effort identified 124 

interests in data and knowledge exchange, but also substantial diversity in goals (e.g., 125 

https://www.zotero.org/google-docs/?TrOtSC
https://fishglob.sites.ucsc.edu/
https://www.marinespecies.org/
https://www.fishbase.se/
https://github.com/James-Thorson-NOAA/FishLife
https://obis.org/
https://www.gbif.org/
https://www.aquamaps.org/
https://www.isimip.org/about/marine-ecosystems-fisheries/
https://www.re3data.org/repository/r3d100012095
https://www.seaaroundus.org/
https://www.ices.dk/
https://www.noaa.gov/
https://www.zotero.org/google-docs/?VGIPTn
https://www.zotero.org/google-docs/?CJLqC3


 

5 

providing, using, or coordinating technical and social infrastructures) and capacity among 126 

consortium members. 127 

FISHGLOB brings together perspectives from diverse career stages and all continents and can 128 

therefore serve as a foundation for capacity building and knowledge transfer. Growing 129 

capacity is essential because sharing data and knowledge can paradoxically perpetuate rather 130 

than overcome inequities, as data sharing may mostly benefit users from countries that 131 

already have the most capacity [7,8]. These recognitions led us to identify key values in 132 

FISHGLOB (Fig 2), aligned with the UNESCO’s recommendations on open science, 133 

including: 134 

● Open data and open science as guiding principles to enable wide societal benefits. 135 

● Data sovereignty and a recognition that data originators may place limits on what can 136 

be made available and on how data are used, such as through Creative Commons 137 

licensing, data use agreements, and prior and informed consent approaches, all of 138 

which follow the FAIR principles [9]. 139 

● Capacity building to grow an international community that addresses historical, 140 

linguistic [10], cultural, financial, political, technical, and structural barriers to 141 

participation. 142 

● Credit and visibility for consortium members, including documented methods for 143 

citing data products and inclusive models for authorship. 144 

These values can serve as a foundation towards more equitable infrastructures for long-term 145 

partnerships. 146 

Opportunities for engagement and ways forward 147 

Infrastructure building relies on a social process of identifying needs and solutions that 148 

maximize community coordination and participation. In FISHGLOB, community consultation 149 

was and remains essential to developing the infrastructure. For example, a survey distributed 150 

to data providers, regional experts, and users identified that standardized sets of visual 151 

summaries, including biodiversity change indicators and maps of species distributions, would 152 

be a useful, value-added product. A future FISHGLOB initiative may share these deliverables 153 

on an online platform to lower the barrier to using SBTS data, much as similar maps from 154 

OceanAdapt enabled dissemination and adaptation by journalists, students and teachers, 155 

textbook authors [11], fisheries management councils, environmental agencies, and 156 

https://www.zotero.org/google-docs/?xkunu8
https://www.unesco.org/en/open-science
https://www.zotero.org/google-docs/?Pg79jS
https://www.zotero.org/google-docs/?YKZ2K8
https://oceanadapt.rutgers.edu/
https://www.reuters.com/investigates/section/ocean-shock/
https://www.sciencefriday.com/educational-resources/interpreting-the-impacts-of-rising-ocean-temperatures-on-ecosystems/
https://www.zotero.org/google-docs/?Wp2YHy
https://static1.squarespace.com/static/511cdc7fe4b00307a2628ac6/t/5bf2ecf10ebbe89134cd6e00/1542647033901/SF+Amendment+comment+summary_FINAL_Nov2018.pdf
https://www.epa.gov/climate-indicators/climate-change-indicators-marine-species-distribution
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conservation non-profits. Enhanced relationships with regional and global initiatives will 157 

strengthen efforts to co-develop products responding to the needs of the consortium and larger 158 

audiences. A longer-term priority is the development of opportunities for collaborations with 159 

regions from the Global South and/or regions that do not operate under open infrastructures, 160 

which need to be supported by initiatives such as the UN Ocean Decade and similar funding 161 

agencies. Moving forward, opportunities to contribute to these different activities will be 162 

facilitated (to join FISHGLOB, visit https://fishglob.sites.ucsc.edu). 163 

Conclusion 164 

In four years of work, we identified community needs and opportunities that are supported by 165 

a social and technical infrastructure. FISHGLOB facilitates innovation thanks to its diverse 166 

community and novel SBTS integration in a time when scientific evidence is needed to tackle 167 

unprecedented ocean change across jurisdictional borders. FISHGLOB seeks to value the 168 

representation of a diversity of perspectives from many regions of the world by connecting 169 

communities who generate and use ocean datasets, and by doing so, contributes to the Ocean 170 

Decade and UNESCO’s Open Science initiative. FISHGLOB creates an opportunity for all 171 

those who wish to be involved to collectively provide evidence of the ocean we changed, and 172 

act for the ocean we want. 173 

Acknowledgements 174 

We thank everyone who participated in FISHGLOB activities. This work is part of the 175 

FISHGLOB biodiversity synthesis working group funded by FRB-CESAB (Centre for the 176 

Synthesis and Analysis of Biodiversity of the French Foundation for Biodiversity Research), 177 

CIEE (Canadian Institute for Ecology and Evolution), and the French Embassy in Canada. 178 

This manuscript is the product of a CESABAFTER meeting that took place at the University 179 

of British Columbia in Canada in April 2023. 180 

Funding 181 

- Centre for the Synthesis and Analysis of Biodiversity, the French Foundation for 182 

Biodiversity Research (https://www.fondationbiodiversite.fr/en/about-the-foundation/le-183 

cesab/): AAM; JTT; NLS 184 

- the Sea Around Us project (https://www.seaaroundus.org/): AAM; JTT; NLS; ZK; MLP; 185 

RG; WC; MLDP; BM 186 

- the French Embassy in Canada (https://ca.ambafrance.org/): BM 187 

https://www.audubongulf.org/wp-content/uploads/2018/02/Alabama-Shrimp-Sustainability-Benchmarking-Report-11.17.16.pdf
https://fishglob.sites.ucsc.edu/
https://www.fondationbiodiversite.fr/en/about-the-foundation/le-cesab/
https://www.fondationbiodiversite.fr/en/about-the-foundation/le-cesab/
https://www.seaaroundus.org/
https://ca.ambafrance.org/


 

7 

- the University of Montpellier (https://www.umontpellier.fr/en/): RG 188 

- NSF grant #CBET-2137701 at Rutgers University (https://www.nsf.gov/): MLP; ZK 189 

- NSERC Discovery Grant (RGPIN-2018-03864, https://www.nserc-crsng.gc.ca/): JPA 190 

- SSHRC Partnership Grant (Solving-FCB, https://www.sshrc-crsh.gc.ca/): JPA 191 

References 192 

1.  Claudet J, Bopp L, Cheung WWL, Devillers R, Escobar-Briones E, Haugan P, et al. A 193 

Roadmap for Using the UN Decade of Ocean Science for Sustainable Development in 194 

Support of Science, Policy, and Action. One Earth. 2020;2: 34–42. 195 

doi:10.1016/j.oneear.2019.10.012 196 

2.  Edwards M, Beaugrand G, Hays GC, Koslow JA, Richardson AJ. Multi-decadal oceanic 197 

ecological datasets and their application in marine policy and management. Trends Ecol 198 

Evol. 2010;25: 602–610. doi:10.1016/j.tree.2010.07.007 199 

3.  Maureaud A, Frelat R, Pécuchet L, Shackell N, Mérigot B, Pinsky ML, et al. Are we 200 

ready to track climate-driven shifts in marine species across international boundaries? - 201 

A global survey of scientific bottom trawl data. Glob Change Biol. 2021;27: 220–236. 202 

doi:10.1111/gcb.15404 203 

4.  Maureaud A, Abrantes JP, Kitchel Z, Mannocci L, Pinsky M, Fredston A, et al. 204 

FishGlob_data: an integrated database of fish biodiversity sampled with scientific 205 

bottom-trawl surveys. OSF Preprints; 2023. doi:10.31219/osf.io/2bcjw 206 

5.  Wieczorek J, Bloom D, Guralnick R, Blum S, Döring M, Giovanni R, et al. Darwin 207 

Core: An Evolving Community-Developed Biodiversity Data Standard. Sarkar IN, 208 

editor. PLoS ONE. 2012;7: e29715. doi:10.1371/journal.pone.0029715 209 

6.  Guralnick R, Walls R, Jetz W. Humboldt Core - toward a standardized capture of 210 

biological inventories for biodiversity monitoring, modeling and assessment. Ecography. 211 

2018;41: 713–725. doi:10.1111/ecog.02942 212 

7.  Trisos CH, Auerbach J, Katti M. Decoloniality and anti-oppressive practices for a more 213 

ethical ecology. Nat Ecol Evol. 2021;5: 1205–1212. doi:10.1038/s41559-021-01460-w 214 

8.  MacFadyen S, Allsopp N, Altwegg R, Archibald S, Botha J, Bradshaw K, et al. 215 

Drowning in data, thirsty for information and starved for understanding: A biodiversity 216 

information hub for cooperative environmental monitoring in South Africa. Biol 217 

Conserv. 2022;274: 109736. doi:10.1016/j.biocon.2022.109736 218 

9.  Wilkinson MD, Dumontier M, Aalbersberg IjJ, Appleton G, Axton M, Baak A, et al. 219 

The FAIR Guiding Principles for scientific data management and stewardship. Sci Data. 220 

https://www.umontpellier.fr/en/
https://www.nsf.gov/
https://www.nserc-crsng.gc.ca/
https://www.sshrc-crsh.gc.ca/about-au_sujet/partnerships-partenariats/partnership_grants-bourses_partenariats-eng.aspx
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c


 

8 

2016;3: 160018. doi:10.1038/sdata.2016.18 221 

10.  Amano T, Ramírez-Castañeda V, Berdejo-Espinola V, Borokini I, Chowdhury S, 222 

Golivets M, et al. The manifold costs of being a non-native English speaker in science. 223 

PLOS Biol. 2023;21: e3002184. doi:10.1371/journal.pbio.3002184 224 

11.  Cardinale BJ, Primack RB, Murdoch JD. Conservation biology. New York: Oxford 225 

University Press; 2020.  226 

https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c
https://www.zotero.org/google-docs/?jJuO3c


 

9 

Figures  227 

 228 

Fig 1. Sampling demersal communities with scientific bottom-trawl surveys (SBTS). 229 

Sampling steps with SBTS: trawling operation (A) and (B), bringing the trawl back onboard 230 

(B) and (C), catches from the haul (D), individual specimen identification and measurements 231 

(E). Scientific survey datasets in the oceans can be performed under a wide range of designs 232 

and sampling methods resulting in diverse survey types ((F) on the left). Within scientific 233 

surveys, SBTS in FISHGLOB ((F) on the right) are structured around the integration of the 234 

survey metadata (gray) with individual sampling event metadata (green) and biological 235 

observations (blue). The FISHGLOB technical infrastructure supports a range of data privacy, 236 

from fully open survey data to surveys with only survey-level metadata that are public. 237 

Survey photo credits: Svanhildur Egilsdóttir from the Marine and Freshwater Research 238 

Institute in Iceland (Icelandic survey in (C)), Elitsa Petrova from the Institute of Fish 239 

Resources in Bulgaria (Western Black Sea survey in (A) and (E)), George Tserpes from the 240 

Hellenic Center for Marine Research in Greece (Mediterranean Survey via the MEDITS 241 

program in (B) and (D)). Icon credits in F: https://www.flaticon.com.  242 

https://www.flaticon.com/
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 243 

Fig 2. The FISHGLOB socio-technical infrastructure. 244 

The FISHGLOB infrastructure is centered around shared values, two primary communities, 245 

and a technical data integration process and datastore, all linked to the steering committee. 246 

One of the specificities of the FISHGLOB infrastructure is its recognition and inclusion of a 247 

range of data privacy of the metadata and survey data [3]. This means FISHGLOB recognizes 248 

and builds its infrastructure following both open science and FAIR principles [9]. FISHGLOB 249 

needs to further develop its connections within the landscape of other data platforms to ensure 250 

interoperability in the way SBTS are accessed and linked. The philosophy behind the 251 

infrastructure supports both credit to experts and contributors, as well as the use of integrated 252 

knowledge for action in an era of global change. 253 

https://www.zotero.org/google-docs/?7ECc6J
https://www.zotero.org/google-docs/?dbqqrE
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