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SPECIAL ISSUE ON A VISION FOR CAPACITY SHARING IN THE OCEAN SCIENCES

SPOTLIGHT
The Marine Biodiversity Observation Network Pole to Pole of the 
Americas: Building a Community of Practice for Detecting Rapid 
Changes in Coastal Biodiversity
By Nicolas Moity, Gregorio Bigatti, Frank Muller-Karger, and Enrique Montes

The Marine Biodiversity Observation Network (MBON) is a global 
community of practice and network that links individuals and groups 
in an effort to monitor and understand changes in marine biodiversity. 
MBON functions within the larger framework of the Group on Earth 
Observations Biodiversity Observation Networks (GEO BON). These 
networks support mobilization of data to help nations to achieve 
the Sustainable Development Goals (SDGs) adopted by the United 
Nations (UN) in 2015 and to address their own internal, local manage-
ment needs. Marine biodiversity data are important for allowing coun-
tries and local communities to monitor changes that result from local 
human pressures and climate change. Such data enable informed 
planning and management of coastal areas and resources.

MBON activities align with global initiatives that include the 
UN Decade of Ocean Science for Sustainable Development 
(2021–2030) and its programs, such as Marine Life 2030 and the 
Ocean Biomolecular Observing Network. A key focus is promoting 
standards for the interoperable collection and publication of marine 
biodiversity data (Muller-Karger et al., 2018, 2024) that are essential 
for assessments like those by the Intergovernmental Science-Policy 
Platform on Biodiversity and Ecosystem Services (IPBES).

Co-design is central to monitoring and using marine biodiver-
sity data. MBON has established this process with marine pro-
tected area agencies, resource managers, academic institutions, 
and private groups across the Americas. This paper outlines the 
MBON Pole to Pole of the Americas (MBON Pole to Pole) initiative, 
a regional network of scientists, marine protected area staff, citizen 
scientists, and stakeholders all working to understand responses of 
coastal habitats to environmental change and to inform conservation, 
management, and policy.

MBON POLE TO POLE OF THE AMERICAS: 
ACHIEVEMENTS AND KEY EVENTS
MBON Pole to Pole (https://marinebon.github.io/p2p/) is a trans-
national collaboration among institutions designed to implement 
continental-scale, long-term biodiversity monitoring across diverse 
coastal and marine ecosystems. It brings together groups with simi-
lar research and management interests from at least nine countries 
across the Americas.

MBON Pole to Pole has co-developed and published several 
standardized sampling protocols in English and Spanish for moni-
toring biodiversity on sandy beaches and on rocky shores (Montes 
et al., 2024). These protocols promote consistent methodologies 
across regions, ensuring data comparability over time and aid-
ing contributions to large-scale biodiversity assessments and local 
change understanding. These protocols are publicly available on the 
UNESCO/IOC Ocean Best Practices repository (https:// repository. 
oceanbestpractices. org/ handle/ 11329/ 1142).

Network participants actively share methods and findings at inter-
national conferences and through scientific publications, includ-
ing periodic GEO BON Open Science Conferences and American 
Geophysical Union meetings. This cost-effective approach has 
been embraced by resource managers and scientists across the 
Americas, including coastal and marine park agencies in Argentina, 
Brazil, Canada, Chile, Colombia, Ecuador, Mexico, United States, and 
Uruguay (Figure 1).
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FIGURE 1. (a) Marine Biodiversity Observation Network (MBON) Pole to Pole of the Americas study sites. 
(b) Rocky shores are monitored using a standardized photo-quadrat method, shown here in the Galápagos 
Islands. Photo credit: Carlos Espinosa/CDF (c) Argentinian park rangers monitor the low tide rocky shore of 
Patagonia. Photo credit: Gregorio Bigatti/CONICET
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biodiversity monitoring is conducted, bridging the gap between 
data collection and the detection of rapid or alarming changes in the 
intertidal community. 

This novel image-based method was applied along the coast 
of Argentina with the support of park rangers of the National Parks 
Administration and personnel from state-level marine-protected 
areas (MPAs) trained to implement the rocky shore monitoring pro-
tocol in workshops carried out in March 2023 and January 2024 
(Figure 1c). This protocol was co-designed by MPA personnel and sci-
entists during these capacity-building activities, therefore empower-
ing local MPAs to integrate cutting-edge monitoring techniques into 
biodiversity management. Similar efforts have expanded to Chile and 
Uruguay and now occur in almost 20 localities (Figure 1), producing 
more than 20,000 images that are being analyzed by AI at the end 
of 2024. Additionally, Science Clubs coordinated by the Science and 
Technology Secretariat of Tierra del Fuego, Argentina, are using this 
protocol to engage scholars in monitoring coastal biodiversity changes 
and to promote the conservation and health of marine ecosystems.

Since August 2018, MBON Pole to Pole has conducted numerous 
workshops on data standardization using the Darwin Core schema 
that integrates in situ and satellite observations, visualization of data 

SUCCESS STORIES: CAPACITY BUILDING AND 
DEVELOPMENT OF A COMMUNITY OF PRACTICE
An outcome of MBON Pole to Pole is a community of practice that 
spans institutions, countries, and regions and that has fostered col-
laborations and capacity building among scientists and practitioners 
from diverse backgrounds, thus promoting the exchange of knowl-
edge and best practices in biodiversity monitoring. By involving 
researchers from multiple countries during several workshops, field-
work, and working virtually, MBON Pole to Pole has enhanced regional 
scientific capacity and cooperation and has contributed to the devel-
opment of expertise in marine biodiversity observation techniques.

The three monitoring protocols produced serve as a collabora-
tive focus for this community of practice. The rocky shore and sandy 
beach protocols have led to joint scientific publications. For instance, 
Montes et al. (2021) explored how unbalanced survey designs can 
optimize large-scale biodiversity monitoring efforts, providing prac-
tical insights into sampling strategies that are both efficient and 
effective. Bravo et  al. (2021) demonstrate that artificial intelligence 
(AI) technologies can achieve faster and more accurate assess-
ments of species composition and ecosystem health (Figure 2). 
This innovation represents a significant advancement in the way 

• Biodiversity change 
detection.

• Repeated biodiversity 
surveys along broad 
latitudinal range.

• Inform MBON.

• Readily available data 
for local managers.

• OBIS and GBIF 
publication to ensure 
FAIR principles.

• 10,000’s of new 
biodiversity records 
published in OBIS.

FIGURE 2. Intertidal rocky 
shore MBON Pole to Pole of 
the Americas workflow is illus-
trated here, from data collection 
to publication in open reposito-
ries like the Ocean Biodiversity 
Information System (OBIS). GBIF 
= Global Biodiversity Information 
Facility. FAIR = Findable, acces-
sible, interoperable, and reus-
able. Intertidal species graph-
ics courtesy of Integration and 
Application Network (https://
ian.umces.edu/media-library/). 
Photo credit: Nicolas Moity/CDF
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with open-source tools (R), and publishing in the Ocean Biodiversity 
Information System (OBIS) and the Global Biodiversity Information 
Facility (GBIF). As a result, tens of thousands of new biodiversity 
records from coastal habitats across the Americas, from Canada to 
Patagonia, are now publicly available in OBIS, with more data contin-
ually added. These workshops combine field and laboratory training 
in surveying techniques and data management, emphasizing stan-
dardized data publication to ensure long-term availability. Publishing 
in OBIS and GBIF guarantees that MBON Pole to Pole data will be 
permanently archived, accessible to local researchers and policy-
makers, and valuable for regional and global assessments.

CHALLENGES: FUNDING, COVID-19, 
AND SUSTAINING MOMENTUM
MBON Pole to Pole is successful because it is locally led. The need 
for biodiversity information and the mutual support provided by mem-
bers of the community of practice have resulted in overcoming signif-
icant challenges. Although the geographic reach and community of 
practice are attractive to funding agencies, one of the primary obsta-
cles has been securing consistent funding to sustain the network’s 
activities. While funding covers workshop costs and necessary instru-
mentation, researchers involved in MBON Pole to Pole contribute 
their time voluntarily, which limits the scope and continuity of some 
initiatives. Reliance on intermittent funding has also made it diffi-
cult to maintain momentum following workshops and other collab-
orative events. To address this, the new standardized photo- quadrat 
methods using AI are designed to collect high-quality data at low 
implementation costs. 

The COVID-19 pandemic further exacerbated these challenges, 
particularly by disrupting plans for MBON Pole to Pole’s main work-
shops. However, the group continued working virtually, leading to the 
publication of a paper that formed the basis for the new AI-based pro-
tocol and validating MBON Pole to Pole’s utility in several countries 
across the Americas (Bravo et al., 2021).

FUTURE OPPORTUNITIES AND LESSONS LEARNED
Looking ahead, MBON Pole to Pole offers opportunities for local and 
regional impact. Securing funding is crucial for sustaining the net-
work and its capacity-building efforts. International workshops and 
conferences will strengthen the community by sharing success sto-
ries, engaging new participants, and refining methodologies.

Future capacity development will focus on new monitoring tech-
niques such as environmental DNA (eDNA) sampling, plankton imag-
ing, acoustic monitoring, and use of drones, which could expand mon-
itoring activities to subtidal zones and over larger spatial domains and 
also increase sampling frequency. Developing a decision support 
system to integrate biodiversity data into policymaker-friendly for-
mats will help bridge the gap between science and policy. Including 
MPA personnel in data collection, alongside AI for rapid analysis, will 
ensure long-term monitoring success.

In conclusion, MBON Pole to Pole has significantly advanced 
marine biodiversity monitoring in the Americas. The co-design net-
work fosters collaboration, capacity building, and innovative prob-
lem solving. Its success underscores the importance of standardized 
protocols, technology, and community engagement in biodiversity 
observation. Sustained funding and momentum are crucial to fully 
realize its potential. By expanding its scope and adopting new tech-
nologies, MBON Pole to Pole can continue providing vital data to 
support informed decisions on marine conservation and sustain-
able resource use.

REFERENCES 
Bravo, G., N. Moity, E. Londoño-Cruz, F. Muller-Karger, G. Bigatti, E. Klein, 

F. Choi, L. Parmalee, B. Helmuth, and E. Montes. 2021. Robots versus humans: 
Automated annotation accurately quantifies essential ocean variables of rocky 
intertidal functional groups and habitat state. Frontiers in Marine Science 8:1366, 
https://doi.org/10.3389/fmars.2021.691313.

Montes, E., J. Lefcheck, E. Guerra Castro, E. Klein, A.C. de Azevedo Mazzuco, 
G. Bigatti, C. Cordeiro, N. Simoes, E. Macaya, N. Moity, and others. 2021. 
Optimizing large-scale biodiversity sampling effort: Toward an unbal-
anced survey design. Oceanography 34(2):80–91, https://doi.org/10.5670/
oceanog.2021.216.

Montes, E., G. Bravo, and G. Bigatti. 2024. Sampling Protocol for Monitoring Marine 
Biodiversity on Rocky Shores, 2nd ed. Marine Biodiversity Observation Network 
Pole to Pole of the Americas, 14 pp., https://doi.org/10.25607/OBP-2014.2. 

Muller-Karger, F.E., P. Miloslavich, N.J. Bax, S. Simmons, M.J. Costello, I. Sousa 
Pinto, G. Canonico, W. Turner, M. Gill, E. Montes, and others. 2018. Advancing 
marine biological observations and data requirements of the complemen-
tary essential ocean variables (EOVs) and essential biodiversity variables 
(EBVs) frameworks. Frontiers in Marine Science 5:211, https://doi.org/10.3389/
fmars.2018.00211.

Muller-Karger, F.E., A.S.H. Tan, L. Allcock, W. Appeltans, C. Barón Aguilar, A. Blanco, 
S.J. Bograd, P. Buttigieg, M.J. Costello, A. Darnaude, and others. 2024. Ocean 
Decade Vision 2030 White Papers – Challenge 2: Protect and Restore 
Ecosystems and Biodiversity. Paris, UNESCO-IOC, The Ocean Decade Series, 
51.2, 31 pp., https://unesdoc.unesco.org/ark:/48223/pf0000390108.

ACKNOWLEDGMENTS
We thank the Galápagos National Park and the Charles Darwin Foundation for 
their institutional support. NM would like to thank the Anonymous Donor for fund-
ing the staff time. This publication is contribution number 2678 of the Charles 
Darwin Foundation for the Galápagos Islands and contribution number 194 of 
the LARBIM-CONICET. This project was carried out in part under the auspices 
of the Cooperative Institute for Marine and Atmospheric Studies, a cooperative 
institute of the University of Miami and the National Oceanic and Atmospheric 
Administration (NOAA). Workshops were sponsored by the NASA award titled 
“Laying the foundations of the Marine Biodiversity Observation Network Pole to 
Pole of the Americas” with grant numbers 80NSSC18K0318 and 80NSSC23K0047. 
The study also received funding support from ANPCyT-FONCyT (PICT 2018-0969).

AUTHORS
Nicolas Moity, Charles Darwin Research Station, Charles Darwin Foundation, 
Santa Cruz, Galápagos, Ecuador, and Department of Biological Sciences, 
University of New Hampshire, Durham, NH, USA. Gregorio Bigatti, Laboratory 
of Reproduction and Integrative Biology of Marine Invertebrates (LARBIM), 
Instituto de Biología de Organismos Marinos (IBIOMAR), National Scientific and 
Technical Research Council - Argentina (CONICET), Puerto Madryn, Argentina, 
and Universidad Espíritu Santo, Samborondón, Ecuador. Frank Muller-Karger, 
College of Marine Science, University of South Florida, St. Petersburg, FL, USA. 
Enrique Montes (enrique.montes@noaa.gov), Cooperative Institute for Marine 
& Atmospheric Studies (CIMAS), Rosenstiel School of Marine, Atmospheric, and 
Earth Science, University of Miami, FL, USA, and Ocean Chemistry & Ecosystems 
Division, Atlantic Oceanographic and Meteorological Laboratory, National Oceanic 
and Atmospheric Administration, Miami, FL, USA. 

ARTICLE DOI. https://doi.org/10.5670/oceanog.2025.137

https://doi.org/10.3389/fmars.2021.691313
https://doi.org/10.5670/oceanog.2021.216
https://doi.org/10.5670/oceanog.2021.216
https://doi.org/10.25607/OBP-2014.2
https://doi.org/10.3389/fmars.2018.00211
https://doi.org/10.3389/fmars.2018.00211
https://unesdoc.unesco.org/ark:/48223/pf0000390108
mailto:enrique.montes%40noaa.gov?subject=
https://doi.org/10.5670/oceanog.2025.137

