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1 Summary 

Fish are essential components of coastal and nearshore benthic ecosystems, and provide nutrition 
and livelihoods for millions of people. Yet, they are threatened by climate change and anthropogenic 
impacts that compromise ecosystem functioning and undermine service provision.   To improve our 
understanding of the role fish play in ecosystems and the impacts of current threats, global scale 
datasets are required as they can distinguish local and regional phenomena from the global context.  
Research on coastal and nearshore benthic fish is common, but typically carried out in isolation with 
limited standardisation in sampling methods and approaches among projects and organisations.   Due 
to methodological bias, the lack of standardisation compromises the ability to merge datasets and 
investigate regional or global scales questions.   To identify the extent of this problem, we propose a 
SCOR Working Group that will determine the interoperability of data collected by different methods 
and investigate solutions to mitigate the effects of sampling method on our understanding of the 
status of coastal and nearshore benthic fish assemblages and the processes structuring them.   To 
overcome this problem, we will establish standardised best practice guidelines, and provide 
recommendations on how best to utilise data to address scientific questions of local and global 
importance. Furthermore, the Working Group will develop workflows for the management, 
publication and visualisation of open-access data.   In achieving this, we will lay the foundation for 
relevant and sustained research that encourages capacity development, furthers our fundamental 
understanding of coastal benthic ecosystems and provides essential support for policy and decision 
makers. 

 

2 Scientific background and rationale 

2.1 Research history and methods 

The proximity of coastal and nearshore ecosystems to land has facilitated extensive research on 
benthic fish assemblages. This has advanced our understanding of their functioning (1-3), value (4, 5), 
vulnerability (6-8) and resilience (9, 10). Many of the recent advances have come from the use of 
global scale datasets, as they allow unprecedented opportunities to distinguish local and regional 
phenomena from the global context. However, the bulk of the research in these ecosystems has taken 
place in isolation with limited standardisation among different studies or locations. 

A variety of methods has been used to census benthic fishes (11). This includes destructive techniques, 
such as trawling and line-fishing, with data obtained either from fisheries or independently through 
research organisations. Nowadays, non-destructive techniques are preferred, due partly to availability 
of technology (such as SCUBA, remotely operated video cameras and environmental DNA) and 
reduced costs (12-13), but also greater awareness of research impacts, and the need to limit further 
damage to severely degraded areas and maintain conditions in protected areas (14). The ecosystem-
based approaches to biodiversity and fisheries management have increased the need for ecosystem-
level knowledge (15), rather than only species or component level, and this has favoured methods 
that can sample multiple components of an ecosystem simultaneously. The most widely applied 
methods that meet these requirements are SCUBA based underwater visual census (UVC), diver 
operated video (DOV) and baited remote underwater video systems (BRUVs). With technological 
advances, these methods have become affordable and available throughout the world. The 
techniques are fundamentally different, but all rely on visual census (either in situ or from videos) to 
measure fish diversity, abundance and size structure, and collect ancillary data on habitat 
characteristics. Decisions on which method and sampling approach to use are typically based on 
equipment availability and research expertise, both of which vary among organisations (16). 
Consequently, there is large variability in the methods chosen, and sampling approaches followed 
among research programmes. It is widely accepted that data collected with different methods and 
sampling approaches are not always directly comparable, due to differences in the species detected, 
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areas covered and methods for estimating species abundance and biomass (11). This jeopardises the 
potential to combine data from different programmes to address larger scale research questions (16). 

There are, however, several examples of well-coordinated global research programmes collecting 
comparable data (e.g. Reef Life Survey, Global FinPrint) that have led to significant high-profile 
research outputs (e.g. 17-20). There are also examples at the regional level in the Long-Term Ecological 
Research and Marine Protected Area Networks. The global Marine Biodiversity Observation Network 
(MBON) and the Global Ocean Observing System Biology and Ecosystem Panel (GOOS BioEco) work 
through broad global partnerships to ensure relevant research and observations inform sustainable 
use and protection of marine resources. Such centrally coordinated research programmes lay the ideal 
foundation to address global scale research questions. However, due to their scale, they are typically 
not replicated frequently though time. This reduces their ability to provide up-to-date data to address 
research or management challenges (21). 

Global programmes only constitute a small fraction of the data collected in nearshore and coastal 
environments. Greater levels of standardisation among the many diverse local research programmes 
could drastically increase the spatial coverage, volume and frequency of data being contributed to a 
global observation network. To achieve this, we need to better understand the synergies and scope 
of data, identify and agree on minimum levels of methodological standardisation and develop data 
schema and vocabularies that ensure synergistic aggregation, availability and persistence of data. In 
achieving this, we will significantly improve the spatial and temporal resolution of the data and 
frequency at which it can be used for global science questions and reporting. 

2.2 Indicators and the need for standardised global networks 

Across all continental margins, the important services provided by coastal and nearshore benthic fish 
and their ecosystems are being compromised by anthropogenic disturbances (6). Global initiatives, 
such as the Convention on Biological Diversity strategic plan for Biodiversity, and the United Nations 
Sustainable Development Goals, Decade of Ocean Science for Sustainable Development and Decade 
of Ecosystem Restoration, provide opportunities to improve management and reduce impacts on 
ecosystem functioning. However, the success of these global initiatives hinges on identifying essential 
variables that are standardised, scalable and indicative of ecosystem or population state (21-23). 

Many indicators have been used to report the status and vulnerability of fish populations and diversity 
(24, 25). However, indicators of ecosystem and assemblage status that are applicable at a global scale 
have typically been developed from data collected by a specific method. For example, the Large Reef 
Fish Indicator and Reef Fish Thermal Index (https://www.bipindicators.net/) are indicators specific to 
the UVC method (26). Their precision and sensitivity if calculated using other methods are unknown. 
Due to inherent biases and strengths associated with a particular method (11), our understanding of 
the information that the indicator conveys may not be valid when using different methods. More 
general indicators, based on diversity, total abundance or biomass data, may be possible to report on 
for a larger range of methods, but may not respond as predictably or sensitively to pressures, and the 
responses may still heavily depend on the method and spatial scale of sampling. Thus, targeted 
research is required to investigate the trade-offs between the sensitivity and information content 
provided by the most promising indicators and their applicability to data collected using different 
methods, over different spatial scales. 

2.3 The challenge 

To advance our ability to address scientific hypotheses on the dynamics and status of coastal benthic 
fish assemblages, we need to determine the extent to which datasets collected with a consistent 
method, but inconsistent sampling approaches, can be merged to expand the spatial and temporal 
coverage. Furthermore, to accommodate the use of different methods, there is a need to determine 
which indicators of population, assemblage or ecosystem state are robust to differences in sampling 
equipment or can be used in metadata analyses to address broader questions. 

https://www.bipindicators.net/
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The goals of the CoNCENSUS Working Group (WG) are thus to build a community that addresses this 
challenge and advances standardisation within the different sampling techniques, provides direction 
on how to collectively use data from the different methods to enable scientifically robust research 
over various spatial scales, and develops infrastructure and workflows for the management and 
publication of open-access data. 

In achieving these goals, we will lay the foundation for relevant and sustained research that 
encourages capacity development, furthers our fundamental understanding of coastal benthic 
ecosystems and provides essential support for policy and decision makers. 

 

2.4 Why is SCOR the appropriate platform? 

The CoNCENSUS WG will be an international collaboration focussed on solving methodological and 
conceptual problems that hinder research in an area of critical importance to marine biodiversity and 
the blue economy. A constraint on the degree to which biological data are used to address global scale 
questions, or report progress against agreed international goals, is a lack of consistency in data 
collection and limited publication of open-access data onto platforms, such as the Ocean 
Biogeographic Information System (OBIS). The CoNCENSUS WG will establish standardised best 
practice guidelines, determine the scope and interoperability of data and provide guidance on how 
best to utilise data from the UVC, BRUV and DOV sampling methods to address scientific questions of 
local and global importance. Furthermore, the WG will develop workflows for the management, 
publication and visualisation of open-access data. In doing this, CoNCENSUS will contribute 
significantly to capacity development and contribute towards other projects and initiatives 
implemented by the United Nations, GOOS, Partnership for Observation of the Global Ocean and 
Group on Earth Observation, including MBON and Blue Planet. 

3 Terms of Reference 

1: Determine the extent to which data obtained from different methods (UVC, DOV and BRUVs) and 
sampling approaches can be used in conjunction to measure and report on the status of coastal and 
nearshore benthic fish assemblages at a global scale. This will be achieved by identifying and analysing 
appropriate data sources to compare trends in indicators against known drivers of ecological 
condition, and by exploring solutions to mitigate the effects of sampling method and approach. 

2: Endorse and, where necessary, publish best practice guidelines for ethics (including CARE principals 
for indigenous data governance), survey design, sampling techniques, data analysis and archival, and 
agree on a common base level of data and metadata collection required to enable data to be 
comparable, useful for reporting on key indicators and reusable in the future. 

3: Develop data schema and vocabularies relevant to the visual census techniques, establish and 
implement data management protocols aligned with FAIR (Findable, Accessible, Interoperable, 
Reusable) and open-access principles, and establish infrastructure and workflows for open-access data 
to be published on OBIS and dedicated web-based platforms. 

4: Determine priority areas and methods for engagement, capacity development and research to 
enhance coverage and strengthen the global network by carrying out a gap analysis on the appropriate 
data sources and peer-reviewed published literature. 

5: Establish a global community of practice willing to employ the agreed minimum methods in 
programmes with demonstrated sustainability, and who are willing to share data through the agreed 
workflow and web-based platforms. 
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4 Working plan 

4.1 TOR 1: Determining the extent of interoperability for data from different methods. 

TOR 1 forms the basis of the WG and will underpin the strong and sustained collaboration. The WG is 
comprised of key members that can provide data and have expertise in data management, analysis, 
ecological theory and global policy requirements. To achieve this TOR, the following activities will be 
undertaken: 

i. Identify suitable datasets and merge into a data framework permitting preliminary 
exploratory analyses. Work on the development of data schema and common vocabularies 
for the data, based on Darwin Core Standards to feed into TOR 3. 

ii. Agree on detailed scope of research questions based on properties of available data. 
Additional research questions may emerge from this process and will be explored.  

iii. Identify a suite of indicators that measure the status of the fish assemblages and, where 
applicable develop new indicators that best accommodate variable data sources and sampling 
methods. 

iv. Run analyses and draft manuscripts for peer-reviewed publication. 

4.2 TOR 2: Development of minimum data standards and best practice guidelines for measuring 
indicators. 

Fundamental to the WG is agreement on the most appropriate methods and sampling approaches, as 
well as the minimum resolution of biodiversity data and metadata, required to meaningfully report on 
indicators of assemblage status. Considerations relating to ethics and indigenous data co-
management will be incorporated into the best practices. The required activities are to: 

i. Agree on the optimal and minimum requirements for sampling. 
ii. Identify and/or develop best practice guidelines for the methods to carry out visual census 

research, and analyse and report on the findings.  
iii. Distribute guidelines for external review by the broader research community.  
iv. Publish the endorsed guidelines on the Oceans Best Practices website. 

4.3 TOR 3: Establish and implement a data management policy. 

i. Agree on the minimum standards, data schema and vocabularies for metadata and 
biodiversity data in accordance with Darwin Core standard and FAIR principals to ensure 
interoperability and persistence of data. 

ii. Engage with OBIS staff and relevant national-level biodiversity information managers to 
develop workflows that enable the seamless publication of data into OBIS via integrated 
publishing toolkits, to create an enabling environment for data discovery and access.  

iii. Identify and utilise established web-based applications (e.g. Reef Life Survey), and/or enable 
the expansion of existing systems (e.g. Global Archive) that allow discovery and automatic 
modelling and visualisation of the data to maximise the value for scientists, managers and 
policymakers. 

4.4 TOR 4: Develop a roadmap to address the gaps in the coverage of methods and data. 

Mapping a way forward to expand the potential global coverage and relevance of data collected is 
critical to advancing a coordinated and global approach to the visual census of benthic ecosystems. 
Here we will: 

i. Determine the spatial extent of data coverage and identify priority gaps where capacity 
development can be implemented, and identify programmes that with minor changes to 
protocols could contribute data. 
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ii. Provide direction for future research by producing a systematic review of peer-reviewed 
literature demonstrating the broader research coverage within the field, primary research 
questions and priority research gaps. 

iii. Draft a strategic plan to strengthen the global network and tackle priority areas for 
engagement, capacity development and research. 

4.5 TOR 5: Establish a global community of practice. 

The formation of the WG with the proposed TOR and capacity development will represent the 
foundation of the community of practice. Through the provision of best practice resources, capacity 
development and open-access data, the network will create an open, productive and enabling 
environment that encourages participation. This will assist in generating sustainability and long-term 
participation in and benefits from the WG after the completion of this project. 

 

4.6 Timeline 

The project will run over three years with a WG meeting held each year. The first two meetings will 
coincide with international or regional conferences (e.g. North Pacific Marine Science Meetings 
Western Indian Ocean Marine Science Symposium, Temperate Reef Symposium, GEO Blue Planet 
Symposium). The third WG meeting will take place at a location identified as critical for capacity 
development, and will be followed by a training workshop. Regular online meetings will be held to 
review progress and identify areas that need additional capacity. 

 

Months 1-6: Key members to identify and prepare datasets to be used for TOR 1, to streamline the 
initial activities at the kick-off meeting. 

Month 6: Kick-off meeting – Review TOR and further develop activities required to meet TOR; Assign 
leads and subgroups for each TOR. Assign co-leads (either early-career or post-graduate students) for 
each TOR to facilitate capacity development within the WG. Determine the detailed scope and 
questions that can be achieved under TOR 1 and determine a way forward to prepare the datasets for 
analysis. WG will agree on the optimal and minimum standards for sampling and data management 
required for TOR 2 and 3 and establish workplans. 

Months 6-18: Subgroups for TOR 1 and 3 to work together on completing the dataset, run preliminary 
analyses and drafting a data schema and workflow. Subgroup working on TOR 3 to engage with OBIS 
and local biodiversity information managers. Subgroup working on TOR 2 to identify existing best 
practices and draft a framework for further guideline development. 

Month 18: 2nd WG meeting – Subgroups to report on progress and plans, with discussions on the best 
way forward. The conceptual structure of the roadmap document (TOR 4) and the community of 
practice (TOR 5) to be decided. 

Months 19-30: Subgroup working on TOR 1 to complete analysis and produce a draft manuscript for 
WG review. Subgroup working on TOR 2 and 3 to have completed the work required to meet the TORs 
prior to the 3rd WG meeting. Subgroup working on TOR 4 to determine the data spatial coverage and 
produce a draft systematic review for review by WG. 

Month 30: 3rd WG meeting – Discuss draft manuscript (TOR 1) and the completed products for TOR 2 
and 3. Subgroup working on TOR 4 to present progress with the systematic review and roadmap. WG 
to critically review the outcomes of all TOR and identify areas of success, shortcoming and future 
opportunities. Determine a plan to engage the broader community within the community of practice 
(TOR 5) and work towards continuation. 
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Months 31-36: Manuscript from TOR 1 and 4 submitted for peer-review, endorsed best-practice 
guidelines available on the Ocean Best Practice (OBPS) website and data published on OBIS and visible 
on selected web-based applications. Subgroup working on TOR 4 to complete roadmap document. 

Month 36: All products to be complete. 

 

5 Deliverables 

(1) Open-access peer-reviewed paper testing the level of agreement in trends of key ecological 
indicators when calculated using data from different sampling methods. 

(2) Endorsed best practice guidelines for methods (including standardized vocabularies) and data 
management published on the Ocean Best Practices (OBPS) website. 

(3) Open-access data available on OBIS, and RLS and Global Archive. 
(4) An open-access peer-reviewed global systematic-review of the status and trends of coastal 

benthic fish assemblages, identifying priority research gaps and future directions. 
(5) Roadmap document on the vision and priority areas for capacity development and research 

within coastal and nearshore benthic environments. 

 

6 Capacity Building 

Capacity building will be coordinated through three key areas: internal capacity building will focus on 
skills transfer within the WG; focussed training activities will be provided to researchers outside the 
WG; and open-access resources will be published to enable independent learning and self-
development. 

The WG is a mixture of established and emerging researchers from diverse backgrounds and 
disciplines. As far as possible, the established researchers leading the TORs will be paired with 
emerging researchers to facilitate knowledge transfer. Where possible, group members will allow 
senior post-graduate students (PhD or post-docs) to participate in the WG activities, and provisions 
will be made to allow students to incorporate components of the WG TOR into their research theses 
and lead resulting publications. 

The WG will develop training materials (including video and printed tutorials) and host them on open-
access web-based platforms.  We will work with the Ocean Teacher Global Academy (OTGA) of the 
International Oceanographic Data and Information Exchange (IODE) to formalise the training 
materials, and get support to provide training at regional training centres; we will also explore 
opportunities to co-locate trainings with MBON regional workshops towards integration of these 
approaches in global MBON, and at Blue Planet meetings and symposia. The third WG meeting is 
planned to take place at a location identified as critical for capacity development, and a focussed 
training course will be provided to relevant stakeholders at this site. In addition, the WG will actively 
apply for funding from national (e.g. Knowledge Interchange and Collaboration grants, South Africa), 
regional (e.g. WIOMSA MASMA Grants for Workshops and Training Courses) and international (e.g. 
SCOR visiting scholar) bodies to provide training to advance capacity and grow the global network. 

WG members include researchers actively engaged with the GOOS Biology and Ecosystems Panel, the 
POGO Biological Observations Working Group, GEOBON MBON, MarineGEO and the IOC Ocean Best 
Practice portal. Standards and procedures developed as part of this WG inform these groups and 
become part of their ongoing research and monitoring infrastructure. 

Finally, the establishment of a community of practice, agreement and publication of best-practice 
guidelines, development of on-line training materials, open-access data and web-based applications 
to visualise the data will all enable independent learning and research. 
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7 Working group composition 

Our working group includes ten full members (5 female, 5 male) covering a range of careers stages 
and representing eight countries.  All members have appropriate experience in the study of benthic 
fishes using UVC, DOV and BRUVs. In addition, the member have expertise in method development, 
data management, global indicators, data analysis, management, policy and education. The diverse 
range of stills and experiences will ensure the WG achieve its OR. 

7.1 Full members 

Name Gender Place of work Expertise 

Anthony Bernard 
(co-chair) 

M South African Institute 
for Aquatic Biodiversity, 
South Africa 

Marine ecology and conservation, 
stereo-BRUVs 

Rick Stuart-Smith 
(co-chair) 

M University of Tasmania, 
Australia 

UVC, Reef Life Survey, global 
indicators 

Rene Abesamis M Silliman University, 
Philippines 

Coral reef ecology and 
conservation 

Emily Darling F Wildlife Conservation 
Society, United States 
of America 

Coral Reefs, Conservation, 
Climate Refuges, Social-Ecological 
Systems 

Jordan Goetze M Department of 
Biodiversity 
Conservation and 
Attractions (DBCA), 
Western Australia, 
Australia 

Field surveys with Stereo-
BRUVs/DOVs, UVC; Global 
FinPrint, Global Archive 

Aaron MacNeil M Dalhousie University, 
Canada 

Bayesian data analysis, reef 
ecology, fisheries 

Eva Maire F Lancaster University, 
England 

Socio-ecology, conservation, 
functional ecology 

Ana Carolina 
Mazzuco 

F Universidade Federal 
do Espiritu Santo, Brazil 

Biodiversity data management 
and marine ecology 

Christy Pattengill-
Semmens 

F REEF, USA Marine biology, citizen science, 
education 

Melita Samoilys F CORDIO East Africa, 
Kenya 

Coral reef ecology, management 
and fisheries 
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7.2 Associate members 

Name Gender Place of work Expertise 

Rusty Brainard M King Abdullah University 
of Science and 
Technology (KAUST), 
Saudi Arabia 

Coral Reef Ecosystems, Climate 
Change, Ocean Acidification, 
Fisheries, Biodiversity 

Pascale Chabanet F French Institute of 
Research for 
sustainable 
Development (IRD), 
Reunion Island 

Coral reef ecology, extensive field 
experience with UVC and video 
for fish census 

Emmett Duffy M Smithsonian Institution, 
USA 

Marine ecology and Biodiversity, 
Co-lead on C-GRASS SCOR 
working group 

Reiji Masuda M Maizuru Fisheries 
Research Station of 
Kyoto University, Japan 

Subtidal fish ecology, fish 
behaviour, UVC long term-
monitoring 

Peter Mitchel M Centre for Environment 
Fisheries and 
Aquaculture Science, 
England 

Marine ecologist, specialising in  
mapping benthic habitats and fish 
assemblages. 

David Obura M CORDIO East Africa, 
Kenya 

Coral reef resilience, 
biogeography, management and 
policy. 

Alejandro Perez-
Matus 

M Pontificia Universidad 
Católica de Chile, Chile 

Fish and kelp ecology. Field 
experience in UVC and BRUVS. 

Fernanda Rolim F São Paulo State 
University, Brazil 

Marine ecology and management 

Peter Walsh M University of Tasmania, 
Australia 

Marine and terrestrial 
biodiversity data management 
and information systems. 

 

8 Working group contributions 

Rene Abesamis is a marine biologist with more than 20 years experience in coral reef ecology and 
conservation. He is part of a wide network of UVC practitioners in the Philippines – the global 
epicentre of fish biodiversity. He advocates for more extensive use of BRUV in this network. 

Anthony Bernard is a marine biologist focussing on the ecology and conservation of rocky and coral 
reef ecosystems in the Western Indian Ocean (WIO). He manages the stereo-BRUVs Platform at 
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SAIAB, which supports research projects in the WIO, and is a member of the GOOS Biology and 
Ecosystems panel. 

Emily Darling is a Conservation Scientist with the Wildlife Conservation Society, where she leads a 
global coral reef monitoring program to investigate how tropical coral reefs are changing in the 
face of our climate crisis. She is passionate about collaborative big data to reveal new solutions 
for coral reef conservation. 

Jordan Goetze is an early career researcher, with experience describing and comparing the methods 
proposed here, as well as storing and synthesising such data over global/continental scales. He 
has assisted in the development of GlobalArchive and worked across nine countries as a part of 
the Global FinPrint project. 

Aaron MacNeil is a marine biologist with interests in integrating datasets to address fisheries 
conservation and management problems, from small to global scales. He is Associate Professor 
and Canada Research Chair in Fisheries Ecology, leading a 10-person team in the Integrated 
Fisheries Lab at Dalhousie University, with research covering sharks, coral reefs, and small-scale 
fisheries around the world. 

Eva Maire is a marine ecologist exploring how humans affect the dynamics of coral reef systems and 
the structure of fish communities using both ecological and social-ecological approaches in the 
Indian Ocean and globally. She is experienced in using data from both UVC and BRUVs from across 
the world. 

Ana Carolina Mazzuco is an early career researcher at the Universidade Federal of Espírito Santo, who 
is leading the ILTER data acquisition, curation, and scientific outputs. She has experience in 
biological oceanography, data science, and research management. She also collaborates as Data 
Manager for the Ocean Biogeographic Information System Brazil Node and is a member of the 
MBON Pole to Pole. 

Christy Pattengill-Semmens is a marine biologist whose work as Executive Director of Reef 
Environmental Education Foundation (REEF) intersects citizen science, data management, 
education, and conservation. She oversees all aspects of REEF’s Volunteer Fish Survey Project, 
one of the longest-running and largest marine life sightings programs. 

Melita Samoilys is a co-Director of CORDIO East Africa. She has worked in coral reef and fisheries 
research, management and conservation in East Africa, elsewhere in the Indian Ocean and also 
in the Pacific and Red Sea. She is a member of three IUCN Species Specialist Groups - Groupers 
and Wrasses, Shark, Snapper Seabream and Grunt. 

Rick Stuart-Smith is a field ecologist with interests that include identifying the most informative 
biodiversity indicators for reporting on ecological state of reefs at global scales. He is co-founder 
and president of Reef Life Survey, which uses standardised visual census methods on tropical 
coral and temperate reefs, with open-access data. 

 

9 Relationship to other international programmes and SCOR working groups 

9.1 Other SCOR working groups 

The TOR proposed for the CoNCENSUS WG align and can contribute to TOR proposed for the 
DeepSeaDecade WG (WG 159). We have already initiated contact with WG member (Dr Kerry Sink) 
begin this process. The work developing best-practices and data management systems done by the C-
GRASS WG (WG 158) can provide a starting point for the CoNCENSUS WG to address TORs 2 and 3. 
The co-lead of the C-GRASS WG, Emmett Duffy, is an associate member of the CoNCENSUS WG will 
provide support, in this regard. 



SCOR Working Group proposal 2020: CoNCENSUS  11 

 

9.2 GOOS, POGO and MBON 

The GOOS Biology and Ecosystem panel, the MBON  and the POGO  Biological Observation task force 
operate synergistically within the space of global biodiversity observing systems, and aim to 
strengthen coordination and monitoring of essential variables for reporting on the status of 
biodiversity and ecosystems by defining appropriate indicators, and developing tools and capacity to 
measure and report on the indicators. The proposed TOR for this WG will directly benefit these 
programmes and advance their high-level objectives. Members of the CoNCENSUS WG, Anthony 
Bernard, Rick Stuart-Smith, David Obura and Emmett Duffy, work closely with these programmes and 
will ensure the WG activities are embedded in their goals. 
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