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Background

Marine protected areas (MPAs) are a powerful conservation tool, including promoting climate
change resilience. To be effective, MPAs need to be well-managed, including active and
coordinated research and monitoring. The Commission on the Conservation of Antarctic Marine
Living Resources (CCAMLR) has adopted the world’s largest in the Ross Sea, Antarctica, which
came into force in 2017. Despite active research and monitoring for more than six years, gaps
remain in topical and geographic coverage. Further, much of the ongoing science is not
policy-driven or designed to assess the effectiveness of the MPA. Most research is being
conducted by national science programs in isolation rather than collaboratively, without optimal
sharing of data, infrastructure and resources. Finally, scientists who are not representatives to
CCAMLR do not have an obvious pathway for integrating their research into policy.

To prepare for the first 10-year review of the Ross Sea region MPA in 2027, we convened a
workshop at the 2024 SCAR (Scientific Committee on Antarctic Research) Open Science
Conference (held in August in Pucón, Chile) to discuss research coordination networks for the
Ross Sea region MPA. The overarching goal was to make progress towards establishing a robust
collaborative international interdisciplinary network that integrates management and science,
inclusive of Southern Ocean community partners. To this end, we sought wide engagement from
the SCAR Open Science community. During the workshop, we discussed the policy needs and
relevant ecosystem metrics for evaluating the Ross Sea region MPA. We also discussed three
research elements needed for successful MPA management: biophysical modeling; observations,
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monitoring, and process studies; and data science and cyberinfracture. Finally, we discussed how
to ensure an MPA network is grounded in community partner and public engagement. We also
solicited sharing of ongoing efforts and opportunities for collaborative research and monitoring
in the Ross Sea region MPA, including exploring how to work with vessels of opportunity and
new funding sources. There is now an important opportunity to coordinate across the science,
data, and policy communities to ensure that CCAMLR’s 2027 review and subsequent reviews are
grounded in robust policy-informed scientific data and analyses. For future engagement,
workshop attendees were invited to the Ross Sea research listserv. We estimate that 40-50
attendees were present.

Summary of large-group workshop discussions

The Workshop began with a welcome and introduction from conveners. Conveners then
presented on the background of the Ross Sea region MPA (RSRMPA), including how the MPA
was developed and adopted along with ongoing management, including the research and
monitoring plan. The Conveners then presented the ongoing Research Coordination Network
(RCN) idea (see Figure 1), including policy dimensions, public and community engagement, and
coordinated science (including cyberinfrastructure and data science, biophysical modeling and
observation studies). The core objectives of the RCN were presented as: Effectively engaging
between scientists and policy makers, engaging and diversifying partner communities, and
creating an integrated science community towards learning more about the structure and function
of the Ross Sea ecosystem. More on the RCN framework can be found in Brooks, Stammerjohn
et al. 2024 recently published in Conservation Letters.

After presentations from Conveners, we had a large group discussion with participants. There
was general support for the effort, knowing it has the right structure and some noting it has
elements of previous international efforts (e.g., GLOBEC). The framework was seen as
important since people will be looking to the RSRMPA as a model for other Antarctic and
international MPAs. Further, it was noted that other existing and proposed Antarctic MPAs are
exploring similar efforts in other regions, e.g., the Weddell Sea MPA (Phase 2) community led by
Norwegian colleagues built an online atlas that is proving to be a powerful tool, from which Ross
Sea scientists could learn and adapt for the RSRMPA. It was noted, however, that there are
distinctions between different MPAs (e.g., different locations and variations in ecosystems) that
will need to be considered. However, this also provides an opportunity to compare and better
understand how different MPAs perform in the Antarctic. We further discussed what the MPA
review process might look like, and since this is a new CCAMLR requirement, it is not totally
clear right now what that will look like. Reference was made to the five year reports compiled in
2022 of Ross Sea research , where different countries working in the Ross Sea submitted
individual reports summarizing their research to date. This information then went to CCAMLR’s
Working Group on Ecosystem Monitoring and Management and Scientific Committee. We noted
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that for the Review, it would be better to have the countries work together on one comprehensive
combined report.

Figure 1. Updated proposed framework for an internationally coordinated network for the Ross Sea region MPA
(RSRMPA) that comprises three key components: policy engagement, community partner engagement (left), and
integrated science which consists of data science and cyberinfrastructure, biophysical modeling, and observations,
including monitoring and process studies (right). The placement of the RSRMPA at the center of the framework
emphasizes the importance of understanding the structure and function of this ecosystem and its threats. The
proposed framework for achieving policy-engaged science uses a policy (outer ring) and community partner
informed coordination space (second outer ring), within which policy-relevant science (third ring inward) is
conducted (figure by: Jack Pan; from Brooks, Stammerjohn et al. 2024).

Participants from the workshop discussed that the RCN community also needs to emphasize to
funders and governments the types of research projects and data needed that can best deepen our
understanding of the Ross Sea and its MPA, noting that some countries that advocated for the
MPA are potentially not leading on the research and monitoring efforts. It was noted how South
Korea was able to push for the importance of research and monitoring in the Ross Sea and are
now doing ecosystem-wide research in the MPA. It was encouraged to make sure we are
communicating broadly about these workshops (and other activities) so that the wider Antarctic
community is aware and able to engage and coordinate. It was also encouraged to reach out to
CCAMLR scientific delegations.

Another large group discussion was data. This included noting that there is now an abundance of
open data but in contrast it is difficult to understand how someone’s individual data can be
similarly disseminated and thus be useful to the community as a whole. Early career researchers
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noted how, for example, they might have new data that might be in a different field (e.g.,
oceanography) and want to be involved, but being unsure about how to do so effectively.
Conveners noted that this is the power of bringing together different disciplines into the same
room, where the real knowledge sharing can happen. Once we are in the room together, that is
when interdisciplinary ideas can evolve such that when people leave, the network can extend
beyond who is at the meeting. The Conveners also emphasized that we need many voices and
from different perspectives and disciplines since, for example, something that is obvious to one
person is not obvious to another. Conveners also noted that it will be important to co-create
research along with data aspects, including vocabularies.

Summary of small group discussions

After the large-group discussion, participants broke into small discussion groups each led by a
Convener with two key prompts: 1. Soliciting feedback and further ideas on the RCN; and 2.
sharing other ongoing research and monitoring efforts that might help inform the Ross Sea RCN
process. Small group discussions focused on: science and research; integration with existing
efforts and communities; policy and data; and communications and funding. Discussions under
these topics are summarized below.

Science & Research

Research gaps were emphasized. Participants noted that the aims of the MPA should be made
clear to the community to help guide and channel research directions. However, we should map
out capabilities and capacities rather than imposing things that are not feasible. Participants
further noted the need to better understand links between the food web and higher predators.
Further, to understand the ecosystem structure and function, we needed to understand: population
dynamics of crystal krill versus Antarctic krill; predator-prey relationships; and distinguishing
how changes in relationships result from fisheries versus climate change. The lack of
zooplankton knowledge in the Ross Sea continued to be emphasized, further noting how robust
biophysical modeling depends on this information. Participants emphasized that there needs to
be more interdisciplinary modeling for the Ross Sea focused on the MPA. Dedicated workshops
at future meetings (including the next Ross Sea Symposium) could help prioritize what we need
to do, and what is possible, for the MPA. Beyond zooplankton, there is also an overall lack of
knowledge about mid-trophic levels in the Ross Sea. Participants emphasized that we are missing
long-term time series and how a good database for organisms across all trophic levels is needed.
Further, more work could be done collaboratively to understand oceanography under the sea ice.
Finally, it was noted that while there has been a lot of research in the Ross Sea, the system is
changing rapidly; thus, in addition to major gaps, the existing older data may not be accurate
anymore. It was also suggested that in parallel, new machine learning approaches could be
pursued (see e.g., Grillo et al. 2024) to fill in missing aspects of ecological processes.
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Geographic gaps were also emphasized, including the need to assess the Krill Research Zone of
the MPA in addition to the wider Ross Sea region. Further, research should be conducted both
inside and outside of the MPA boundaries (so that they can be compared). It was noted that
Korea is doing research in the Krill Research Zone, as well as more widespread research across
the MPA. The Special Research Zone has not received much research attention even though 15%
of the Ross Sea total allowable catch for toothfish is taken from there. This could be an ideal
place to do surveys for toothfish (e.g., random stratified longline survey along with the current
one that New Zealand does on the Ross Sea southern shelf).

Ongoing work that relates to research and monitoring in the Ross Sea was shared among the
groups. This included: studying penguins and Weddell seals in the Ross Sea coordinated between
nations (e.g., New Zealand and the United States) along with additional tagging studies; species
circumpolar distribution models of nekton (fish and squid) with end of century climate
projections; studies on Antarctic toothfish (United States, New Zealand and others); five active
moorings near the Italian station (Adare Basin, Glomar Challenger Basin, Shelf/Slope, and two
near Mario Zucchelli); 8-10 Argo floats across the Ross Ice Shelf (Italians); CTD in Glomar
Challenger Basin; additional moorings through the Korea program, and more. Some hydrophone
work has been done (in tandem with moorings) and there was discussion of doing this more,
including opportunities to do surveillance for the return of large whales. Further, there are
opportunities to compile hydrophone data and use AI to assess the data using existing models
and to compare notes on hydrophone data (e.g,. from recent glider surveys).

Additional gaps and opportunities were discussed. Considering the five-year reports submitted to
CCAMLR in 2022 on research and monitoring activities in the MPA, participants suggested
reviewing the reports to see what might be missing. Likely not included in the 2022 reports is the
recent increase in autonomous platform deployments. Some participants noted as well that it
would be valuable to have the RCN framework (Figure 1) include museum collections in the
process and observations category. These collections could be re-analyzed with new machine
learning technology or other new studies. These historic samples could be used to better
understand the past, so that we can monitor current and future change.

Gaps in nations and disciplines were also noted. Working specifically with Chinese scientists
was emphasized, noting the various projects and people that are working in the Ross Sea or
Antarctica. China has a new station in the Ross Sea, which could increase opportunities for
collaboration and integration. Germany also has a base in the Ross Sea, though it is more focused
on geological research rather than biological research. Nonetheless, collaborations could be
pursued. Participants also emphasized the importance of involving social scientists to evaluate
the entire process, inclusive of the time from writing the RCN proposal to establishing the
network, and to include this in the framework diagram (Figure 1). Participants further noted that
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there is not enough research on science-policy in Antarctica and further, lessons from elsewhere
could be applied to CCAMLR. Social scientists who are working with the RCN could easily
contribute to this space. Overall, true interdisciplinary co-production was emphasized, noting the
overall challenge of conducting policy-driven science.

Integration with Existing Efforts & Communities

Participants discussed the need for the RCN to integrate with existing efforts (e.g., SOOS Map,
SCAR groups; IMBER, ICED) to avoid duplicating efforts. Further, efforts from other existing
MPAs (e.g., national waters) were emphasized, noting there could be lessons to learn from other
success stories. Learning from other MPA proposals and working with the wider Southern Ocean
MPA community (e.g., coordinating with Norway on the Weddell Sea MPA, France in the East
Antarctic) could be beneficial. For example, given that many of the MPA proposals are being led
by European countries, this could bridge access to European funding opportunities (e.g.,
Biodversa) and provide potential to conduct research and monitoring across different Southern
Ocean MPAs. Finally, it was emphasized to learn from existing ideas on integrated science,
especially the Future Directions for Southern Ocean and Antarctic Nearshore and Coastal
Research.

Alternative ways to make observations and fill data gaps were noted. This included using ships
of opportunity or putting cameras on floats, especially to better understand zooplankton (a
critical knowledge gap). There was a question about how to better coordinate ship-based
opportunities and whether scientists could make use of the Polar Star (United States Coast Guard
icebreaker), noting that NOAA has a presence on the ship. Participants noted the value of
bringing researchers together through joint cruises (e.g., between New Zealand and Italy) and
sharing expenses, which both builds closer connections between scientists and shares the costs.
Ongoing and planned activities could be shared more widely, so that scientists can better
coordinate. It was suggested to engage with COMNAP on this process to determine what
research projects are ongoing in the Ross Sea by National Programs. However, it was
emphasized that (as with data) sharing ongoing efforts is not often a priority (and/or there is
potential fear of competition) Thus, we need dedicated outreach and trust building to better
facilitate international collaborations.

In terms of coordination with tourism operators and fishing fleets, it was acknowledged that we
need to create partnerships for ships of opportunity and that these could be used to fill gaps in
knowledge. For example, doing underway observations (e.g., bioacoustic transects) could be
relatively straightforward and could help understand zooplankton. The value of creating
Ambassadors for Antarctica was also noted. Currently tourism is relatively infrequent in the
Ross Sea, though it does exist, and there could be opportunities for private expeditions as well,
e.g., hiring a ship to do research and monitoring. Finally, fishing vessels could be used as
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sampling platforms to collect data (including CPR, acoustic, etc.) and could potentially have
scientists on board.

Participants heavily emphasized that the RCN needs to specifically involve early career
researchers (ECRs) and help build opportunities for ECRs. There was a suggestion to specifically
include the APECS program; whereby APECS participants could engage across APECS partner
countries and beyond. Some ECR participants noted the value of having a platform to engage
and share perspectives. In short, the RCN could provide opportunities for ECRs to participate in
Antarctic science-policy processes and to learn how to build and maintain collaborations.
Further, the need to coordinate and engage with Indigenous communities was emphasized,
especially in New Zealand.

Data & Policy

There were discussions about how data can actually be used in policy. Participants discussed the
value of coming up with a guidebook for scientists to help them better understand how their
research can relate to policy. Some described how a lot of relevant data is reported to CCAMLR
as “gray literature” and that this information is not publicly available, thus the process of how
decisions are made and based on what science is not transparent. There was a suggestion that
using DOIs for data could help. However, scientists (both in and outside of CCAMLR) are not
always incentivized to make their data accessible. Thus, the RCN might need to find incentives
for scientists to submit their data, for example to the “Big Blue Cloud” data platform that is
currently being built for the Ross Sea. Finally, data and data collection will need to be
standardized. It was noted that some groups are working on data standardization, including:
SCAR’s Scientific Research Program AntClimnow, SCAR’s ANTOS (Antarctic Near-Shore and
Terrestrial Observation System), SOOS’ efforts around identifying Essential Ocean Variables,
and ongoing efforts by NASA and NOAA.

Communication & Funding

Translation and outreach for the RCN was strongly emphasized. Policy translation will be
critical. But further, participants emphasized that outcomes from the RCN work must be
translated into products that all participants can understand, and that having a diversity of
partners in the room from the beginning will help facilitate this. Further, dissemination and
outreach should seek to reach as many people as possible (both in and outside the RCN) so that
communities learn about the Ross Sea and the need/value of the MPA. However it was noted that
often funding for research does not cover the costs associated with translation and
communication. Nevertheless, these efforts should be pursued and could work with existing
efforts and communities that prioritize outreach and education (e.g., the city of Christchurch has
active public efforts focused on Antarctica).
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There were questions of how the dedicated monitoring for the Ross Sea can be funded and how
building these types of networks (e.g., RCN) can be facilitated in the Ross Sea and beyond.
Having participants from different partner communities in the same room together will also help
to ensure we can coordinate proposals and avenues for funding. Given that most funding
opportunities have different time cycles and often have short visions, coordination will be
crucial. Further, national programs have different priorities. Scientists writing proposals might
start with the most critical research needs, in terms of both research and management, noting that
some programs might emphasize the MPA and management more than others. Understanding
spillover effects of the MPA might be a priority for research that could be funded. It might be
possible to pursue philanthropic support of cruises and other research and monitoring
opportunities (e.g., through Silverfish, Blue Nature Alliance, Conservation International, Pew).
However, funders need to develop political will around supporting MPAs; the RCN effort can
help show the relevance of the science to driving policy and conservation.

Meeting Close

At the close of the meeting, next steps were shared. These included adding participants from the
workshop to the Ross Sea research listserv (if they were not on it already), noting that a
workshop report will be circulated, while continued engagement was also encouraged, including
sharing information about the Ross Sea RCN effort and by following and sharing the project
website: http://www.rosssearesearch.org
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