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Day 1 – Tuesday 21st November 
 
10:00-10:15 Welcome and introductions 
 
The workshop opened with a welcome to all participants and thanks were extended for accepting the 
invitation to assist GSGSSI with the first 5-year MPA review.  The intention for the review to be an 
open and transparent process where all viewpoints would be welcomed and respected was 
emphasised. Participants introduced themselves and gave a brief background to their involvement 
with SGSSI and the organisations they were representing. The group was asked if they felt all relevant 
stakeholders were represented, the military were the only organisation it was felt might also have 
been invited to participate. 
 
The workshop format was outlined with the understanding that discussions would be held under the 
Chatham House rule. A social media policy was agreed whereby posting that the workshop was 
underway was acceptable, but that there was to be no sharing of views expressed until the final report 
was published. A GSGSSI news release would be published online at the end of the workshop which 
could then be tweeted by stakeholders. 
 
Following the circulation of a draft agenda in the preceding week, minor edits had been made to 
restructure the format of the workshop by rearranging the order of certain sessions, but the content 
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of sessions remained the same. The final agenda for the two days was agreed by all participants (see 
Appendix 1). 
 
10:15 – 10:30  Workshop objectives and expectations 
 
Terms of Reference (TOR) for the review, expected outputs and a timeline for the review process were 
specified in a hand-out for the group (see Appendix 2). 
 
It was noted that all documents produced for the workshop including the background paper are 
confidential as they are still a work in progress and may contain commercially sensitive and 
confidential information. The intention is that the documentation will, however, be made public in 
due course, once the review process has been completed and necessary edits have been made. 
 
The secretariat will produce a record of the workshop based on notes taken throughout the meeting 
and participants will get a chance to comment on the document. This will be an iterative process with 
a view to producing a finalised document by January 2018. 
 
Participants agreed that the group should approve a structure and broad content of the proposed 
report by the end of the two-day workshop. A draft report should be compiled by February 2018 when 
it will be circulated for comments and amendments. A follow-up meeting to agree report content and 
address any outstanding or newly raised issues may be necessary in the spring, dependant on progress 
at this workshop and subsequent drafting of the report. It was proposed that the final report should 
be submitted to GSGSSI in May 2018 for the Government to assess the recommendations, and a 
revised background paper should be produced for publication after May. 
 
Discussion 
 

 Current/future research is being undertaken in the 2017/18 field season. Given that 
preliminary data would not be available until August 2018 at the earliest, could this still be 
considered as part of this review cycle?  

o It was noted that the review could not accept input indefinitely and that input had 
been requested by September 2017; while the review would welcome updates of live 
research throughout the process it would not necessarily be possible to give this the 
analysis required to form part of the panel’s deliberations.  It would, however, be a 
valid contribution to the next 5-year review. 

 
The two research projects were described: 
 

1) IBA/KBA (Important Bird Areas/Key Biodiversity Areas) in the SGMZ - a collaboration between 
RSPB, BAS and Birdlife. This was reliant on historical tracking data, the majority of which is 
summer only (some winter data), to identify important geographic areas in the MZ for birds 
and other species.   Staff changes have delayed the project somewhat, and with a large volume 
of data that is highly technical to process, it may take some months to analyse and produce a 
report. 

2) Gentoo penguin tracking in winter - work by BAS funded by Pew. Only one year of research 
has been funded looking at foraging ranges and potential overlap with the krill fishery in 
winter, but with high variability multiple years of data could be collected to provide a more 
scientifically robust contribution to the review process.  
 

It was recognised that both projects are long-range studies which come with an associated extended 
delivery period for providing results. 
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 What does GSGSSI intend to do with the final report?  
o Following delivery the Government would need to take stock of the report and 

consider the development of a research and monitoring plan based on the 
recommendations of the report. If there were any suggestions of changes to the MPA 
Management Plan, these would need assessing and GSGSSI would need to undertake 
a public consultation. The aim is to complete the MPA review process in its entirety 
by the end of 2018. 

 
With regard to making changes to the management of the MPA and any research and monitoring 
protocols, it was highlighted that scientific advice is provided to GSGSSI on an annual basis and that 
any changes could be fed-in through that process. 
 
10:30 – 11:15 Background on the current MPA framework 
 
A background paper prepared by GSGSSI was presented to the workshop (see Annex 1).  Key points 
from the paper were highlighted, including: 
 

 that SGSSI is already one of the best protected areas in the world through its sustainable-use MPA 
and sustainable fisheries management approach, and that there is a desire to continue and 
develop this protection further on the basis of evidence; 
 

 GSGSSI’s headline objective is ‘world class environmental management underpinned by the 
highest standards of governance’ which has informed the current management approach.  Over 
the past 5-10 years there have been a number of developments that have raised the bar further 
e.g. MSC scores, designation of the MPA, dramatic decrease in bird by-catch, successful non-native 
species eradication projects (reindeer, rats and invasive plants), CBD commitments, Albatross 
Conservation Action Plans, and Terrestrial Protected Areas development;  

 

 the export of SGSSI’s experience and proven model for sustainability has driven up standards in 
the Southern Ocean and beyond, including bird mitigation techniques supporting albatross 
conservation, and provided a model to sustainable fisheries to address the challenge of feeding 
the world sustainably; 

 

 the multilateral and regional context within which SGSSI operates requires a wider environmental 
management approach.  For example, krill quotas are allocated by CCAMLR, (48.4 = 15% and 48.3 
= 45%) which need to be managed holistically; 

 

 the MPA protects 92% of the seafloor from fishing activity, including through a 12nm buffer zone 
and defined depth limits that permit fishing only between 700m – 2250m. Fishing and tourism 
provide revenue which funds the Fisheries Patrol Vessel to deter IUU and allow at sea inspections 
of all vessels and allows GSGSSI to invest c. £1m pa in science and research to underpin the 
sustainable management of the fishery.  

 

 there are other users of the MZ besides fisheries, and tourists, research vessels and the MOD are 
all held to broadly the same management requirements; 

 

 the importance of the MPA being developed in collaboration with stakeholders, and the continual 
review and assessment of management measures now and in the future. 
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Discussion 
 
A short discussion of the paper included the following points: 
 

 South Georgia & the South Sandwich Islands is considered by many as an exemplar of sustainable 
fisheries management.  Its management approach helps raise standards in CCAMLR; 
 

 MPAs are not seen as management units by some organisations/countries, but instead are viewed 
as total no take-no entry zones.  Differing management principles, especially in the Southern 
Ocean, can be nuanced but important.  There are other MPAs in Antarctic EEZs that are managed 
but have fewer political issues, putting SGSSI in a unique situation.  IUCN designations explain the 
different types of MPA, but they are not broadly recognised.  
 

 there needs to be a link between science and management objectives. Why do some activities 
have management measures associated? In some areas the link is unclear, and there is a need to 
identify threats and risks to prioritise management plans. 
 

 at the UN Sustainable Oceans conference many types of MPA were discussed but few were totally 
closed areas. Bespoke solutions are required for spatial management – stakeholders, scientists 
and managers need to design and review MPAs as a collective effort. There is a need to integrate 
across stakeholders with a strong science basis. Science provides a fundamental basis for 
designation and buy-in by stakeholders. 
 

 South Georgia & the South Sandwich Islands has been among the first to establish and review an 
MPA. Cultural differences arise with other nations who, for example, do not seek to establish an 
MPA in perpetuity unless supported by science. The ability to adapt and change based on advice 
sets an example to others (climate change important to note). 

 

 the proposed interface between the MPA review and Terrestrial Protected Areas where GSGSSI 
seek to better develop links through the employment of the Visitor Management Officer as there 
is strong connectivity, e.g. eradications lead to increased birds which lead to increased vessel 
interactions.  

 

 there are wider issues outside of the SGMZ e.g. albatross by-catch that require working with 
‘external’ organisations such as Regional Fishery Management Organisations.  

 

 political constraints mean that GSGSSI can’t sing too loudly about its management given the 
broader regional politics.  It was noted that there were also impacts of this on NGO campaigns 
and IAATO operations which are heavily based in Argentina. 

 

 that IAATO represent both cruise vessels and expedition yachts, and that there is a requirement 
for IAATO members to get permits to visit South Georgia. Expedition yacht owners/companies 
often provide the strongest voice within the tourist industry in consultations with GSGSSI.   

 
11:15 – 12:30 Presentation of stakeholder submissions 
 
Whilst some organisations had already submitted written papers outlining their position on the MPA 
review, an opportunity was given for all stakeholders to present their submissions to the group: 
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Great British Oceans (Simon Reddy) 
 
The GBO written submission can be viewed at: 
http://www.gov.gs/docsarchive/Environment/Marine%20Protected%20Area/GBO%20Submission%
20to%20SGSSI%20MPA%20Review%20(31st%20August%202017).pdf 
 
The oral presentation set out the proposal to close the SSIs to extractive fishing and covered the 
following points: 
 

 GBO is formed of 6 partner organisations in coalition – RSPB, Greenpeace, Pew, ZSL, Blue Marine 
Fund and Marine Conservation Society.  The proposal, already launched publicly, highlights: 
1) concern over the review process, baseline data was only made available in the form of the 

background paper shortly before the workshop, hard to comment when the data wasn’t 
widely shared; 

2) that GBO are arguing for a stronger, more cautionary approach to management of the MPA; 
3) that there is limited new information on SSI. 

 

 SGSSI has high biodiversity with globally important species and habitats, e.g. the volcanic and vent 
communities at SSI. There are differing histories between SG and SSI, while there is a strong history 
of exploitation at SG, SSI are near pristine. Only 2% of the EEZ is fully protected and there is the 
potential for exploitation in future. While some NGOs would like to see a total no-take zone 
around SGSSI, there has been consensus on the proposal to close SSI.  The rationale was that it is 
a pristine, biologically unique region with low commercial activity and the ability to monitor IUU 
via satellite. There has been no krill fishing at SSI since 1992, but in a global context with increasing 
demand and new technology there is the potential for access to all areas, despite pockets of full 
protection at SSI. 

 

 Alex Rogers held a workshop in September 2017 on the potential impacts of climate change on 
the marine environment, and a synthesis paper is due in February/March. With climate change 
there is a potential for the krill population to move and their habitat to be compressed. 

 

 SSI is effectively already protected by a range of measures, but statutory designation would 
future-proof protection of the region. 

 

 Other issues GBO wish to raise include: 

 Policy to ban hydrocarbon/mineral extraction 

 Closure of the area around Shag Rocks to pelagic fishing 

 Extend the 12nm buffer zone around the islands 

 Increased temporal protection of krill 

 Additional research work being carried out this season (as previously mentioned) including 
IBA/KBA work, Gentoo tracking, and work on whale recovery to be carried out by NOAA 

 

 Work by NOAA will look at the return of humpbacks to SG, GBO believe they are coming back 
from historic SSI populations. A paper is due in May/June. 

 
Discussion 
 
The discussion included the following points: 
 

http://www.gov.gs/docsarchive/Environment/Marine%20Protected%20Area/GBO%20Submission%20to%20SGSSI%20MPA%20Review%20(31st%20August%202017).pdf
http://www.gov.gs/docsarchive/Environment/Marine%20Protected%20Area/GBO%20Submission%20to%20SGSSI%20MPA%20Review%20(31st%20August%202017).pdf
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 whether GBO had considered the political situation when calling for the closure of SSI, including 
the regional and multilateral consequences.  While the workshop sought to consider the evidence 
it was noted that politics can drive MPA designation more than science. 
 

 there were potentially environmental impacts from the proposal including that the 15% of the 
CCAMLR krill quota allocated to 48.4 may need redistributing, and displacement may force fishing 
into less well managed areas with higher environmental impacts.  

 

 the scientific basis of any proposal to close the SSIs.  There would be a need to analyse the data 
if the decision is to be defended at CCAMLR.  There is a fundamental need to understand the 
science including what data have been used, how, and why, to reach conclusions.  The 
connectivity of stock means that a broader view of the Southern Ocean and potential negative 
impacts of SSI closure is required. 
 

 the rationale for closing an area that isn’t being fished, noting that the science generated by 
fishing activities is highly valuable.  
 

 to call SSI pristine gives a false impression as historically there was no shore-based whaling, but 
plenty of ships went there and whaled. Whaling heat maps show areas that were heavily whaled 
across the Southern Ocean. In the 1970s and 80s Soviet fleets also heavily fished the area.  

 

 if more regions are open and available for krill fishing, there is more incentive to spread the effort 
and decrease the impact in concentrated areas.  Zooplankton are highly mobile and CCAMLR 
should identify risky areas based on stock dynamics and closed area selection.   

 
In responding to these points GBO noted that the need to protect is more important than the 
scientific evidence. This is a key opportunity to protect fully as there is so little action in the area.  
GBO noted that the intention was to future-proof against any threats that may develop rather than 
to deliver conservation benefits now.  GBO agreed it may be better to consider the SSIs as “not 
heavily disturbed” or “relatively pristine” rather than “pristine” given the history of whaling. 
 
Argos Froyanes Ltd (Peter Thompson) 
 
The Argos Froyanes Ltd written submission can be viewed at: 
http://www.gov.gs/docsarchive/Environment/Marine%20Protected%20Area/Argos%20Froyanes%2
0response%20to%20MPA%20review.pdf  
 
The oral presentation set out the following key points: 
 

 there is a need to look at the benefits the fishery delivers now, and has the potential to do so in 
the future.  The fishing industry has considerable assets on the water and provides one of the 
largest platforms for science that would otherwise be unaffordable (equivalent time on RV 
charters etc.).   There is no profit in fishing at SSI, but industry recognises the importance on the 
science conducted there, that there is increasing interest in the Orkney Ridge, and that there is 
direct connectivity with the stocks further south.   

 

 the fastest way to destroy a fishery is to stop fishing.  A legal vessel following all GSGSSI/CCAMLR 
regulations will take on average 3-5t per day, an IUU boat will take 30-40t and fish out the stock 
in a short period of time. Fishing vessels are the best IUU deterrent, they provide intelligence and 
protect the waters.  Satellite monitoring is of limited use in the Southern Ocean as weather 

http://www.gov.gs/docsarchive/Environment/Marine%20Protected%20Area/Argos%20Froyanes%20response%20to%20MPA%20review.pdf
http://www.gov.gs/docsarchive/Environment/Marine%20Protected%20Area/Argos%20Froyanes%20response%20to%20MPA%20review.pdf
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conditions make monitoring almost impossible most of the time. If you do happen to see a vessel, 
you need to be able to track it to a point where you can take action. 

 

 fishing vessels are assets on the water, and are effectively research vessels that can help fill data 
gaps and have provided over 1000 days of observer data.  Fishing vessels are good at deploying 
gear and have a long history of doing so to assist with fishery management.  Some fishing vessels 
have over 20 years’ experience around South Georgia and have seen the temporal and spatial 
changes in fish populations (e.g. 6-7 week change in Patagonian toothfish (TOP) reproductive 
phenology) 

 
Aker BioMarine (Cilia Holmes Indahl) 
 
No written submission was made, but the offer to make a brief oral presentation was accepted.  The 
oral presentation included the following points: 
 

 only ~7% of total krill catch occurs in 48.3, most fishing occurs in 48.1. Krill IUU is almost impossible 
given the scale of the fishery and knowledge of what krill appears on the markets.    

 

 all members of the Association of Responsible Krill fishers (ARK) have agreed to loan their vessels 
for a 7-day synoptic survey in 2019.  Aker BioMarine already has a science programme with direct 
funding, including blue-sky science, rather than just industry-relevant research.  There is a long-
term aim that in order to be issued with a Norwegian licence, vessels must prove that they are 
contributing to ecosystem science.  

 
International Association of Antarctic Tourism Operators (Damon Stanwell-Smith) 
 
No written submission was made, but the offer to make a brief oral presentation was accepted.  The 
oral presentation included the following points: 
 

 the invitation to make a written submission was shared with the internal IAATO committee, 
however it was felt that because they were very vocal in the Terrestrial Protected Areas (TPA) 
process that they would not make a written submission to the MPA review and would be more of 
an observer. The interface between TPAs and the MPA is however of keen interest. 

 

 key points IAATO wish to raise are: 
 

1) Tourist vessels have 26+ years of experience visiting SG and have numerous assets on the 
water to support monitoring. They are very open to invitations for increased participation in 
science and monitoring. 

2) The aims and objectives of the MPA are consistent with the mission of IAATO. The organisation 
is self-regulating with a dual role of being a trade and regulatory body, they are not just 
pushing for increased tourism. 

3) The term ‘tourist’ is often pejorative and ‘visitor’ is preferred terminology in the industry. 
Everyone is a visitor to SG, no matter the reason. 

 

 In the MPA, the P means Protected, but it was important to be clear what you are protecting and 
for whom. 

 

 a new scheme of Antarctic Ambassadors has been developed. A new Director of Communication 
at IAATO wants to look at ways of turning anecdotes into evidence, trying to understand why 
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people feel different after visiting Antarctica.  IAATO are looking to interview passengers several 
years post-trip to understand the long-term impacts, if any, from visiting South Georgia. 

 

 the tourist industry can feel pushed aside, despite many positive outcomes. Tourists are massive 
cheerleaders for South Georgia, they provide considerable funding for South Georgia initiatives 
and the alumni can be highly influential in decision making. 

 

 Antarctic/polar tourism is a growth sector and with increasing demand there is a desire to be 
proactive in self-regulation before protocols are imposed on the industry. There is a shift in 
marketing with trips being ‘an experience’ rather than just going to look at penguins. 
 

World Wide Fund for Nature (Sarah Davie) 
 

The WWF written submission can be viewed at: 
http://www.gov.gs/docsarchive/Environment/Marine%20Protected%20Area/WWF-
UK%20submission%20South%20Georgia%20MPA%20review%20FINAL.pdf 
 
The oral presentation set out the following key points: 

 

 concerns over the sharing of information and scientific reporting including whether it is possible 
to establish a database/portal where NGOs can search to see what is happening.  It was 
suggested that any MPA database is updated routinely rather than on a 5 yearly basis and could 
incorporate data relevant to a defined research and monitoring plan such as in relation to the 
Ross Sea. 
 

 need to consider the spatial distribution of the krill fishery and explore any conflict between 
fishers and predators. WWF don’t believe spatial planning is sufficiently fine scale to identify 
impact (if any) of interactions. SG could set an example, which could then feed into CCAMLR and 
wider geographic implementation. More effort should be focussed on predator foraging 
distances and krill consumption.  Need a timescale of when GSGSSI will take action. 

 

 use of HFO at SGSSI should be phased out.  The IMO and Antarctic Treaty banned HFO south of 
60o in 2011, it should be easy to bring the same legislation to SG. There are significant difference 
between HFO and LFO, and SG would not have the ability to deal with a spill of HFO. 
 

Discussion 
 
The discussion included the following points: 
 

 a database is the aim of the Darwin Plus project (to be discussed on Day 2). Information from the 
data prioritisation workshop in May, existing databases and GSGSSI GIS will bring data together 
and allow public access. Caveats will exist on unpublished and commercially sensitive data, but 
just knowing that such data exists and who to approach about accessing it can be beneficial. 

 

 GSGSSI issues permits for all activities, which could be a means of linking this to a record of science 
work.  This could capture fishing vessels as research platforms.  However, it was noted that 
consideration must be given to the fact that data portals take time and work to establish, maintain 
and manage – there would need to be a suitable level of resource allocation to the project. 

 

 in relation to HFO some krill vessels change to HFO when entering South Georgia as it is a cheaper 
fuel.  GSGSSI had undertaken a project analysing the use and carriage of HFO in the maritime zone 

http://www.gov.gs/docsarchive/Environment/Marine%20Protected%20Area/WWF-UK%20submission%20South%20Georgia%20MPA%20review%20FINAL.pdf
http://www.gov.gs/docsarchive/Environment/Marine%20Protected%20Area/WWF-UK%20submission%20South%20Georgia%20MPA%20review%20FINAL.pdf


 

 9 

and planned to develop proposals for its future management based on risks and threats, with a 
consultation period in 2018.  WWF noted that this commitment was part of the Government’s 
2020 strategy goal but would like a faster approach and a timeline taking into account any 
transition phase. 

 

 penguin foraging distances vary throughout the season dependent on reproductive stage, 
generally follow a classic pattern but with interannual variations based on environmental 
conditions. Spatial and temporal considerations, link with krill movements and predator demands. 
There is a need for habitat models and oceanographic model (proxy for movement) to create a 
risk assessment. Whilst SG is closed to krill fishing for most of the breeding season, we need to 
look at winter foraging patterns, and also need to consider other krill predators such as cetaceans, 
fish etc. Further research is need to understand resource competition and impacts of fishing on 
krill swarm structure, not just direct mortality. Krill nets passing through a swarm may impact on 
swarm structure and location, for example it has been reported that fur seals will push a swarm 
deeper. 

 

 the presence of 100% observer coverage is good, however we need to ensure that observers 
collect ‘meaningful’ data. The use/collection of continuous acoustic data can be considered. 
 

13:30 – 15:00  TOR1: Development of scientific understanding of the SGSSI Maritime Zone  
 
Susie Grant and Marta Soffker gave a high level summary of the background paper produced by Susie 
Grant et al (Annex 1). The aims of the background paper are to inform the review process with 
information relevant to the TORs, to summarise recent and planned research questions, and to 
provide supporting information. The paper was collated by BAS and Cefas, and highlights the 200+ 
papers and 20+ research cruises that have taken place since 2013. 
 
In preparation for the review a Darwin Plus-funded stakeholder workshop was hosted by BAS in May 
2017 with 33 participants from 12 institutions.  This identified over 200 relevant scientific papers 
published since 2013 which will inform the review.  It showed that for South Georgia there is a good 
understanding of stocks of harvested species, some fishery-ecosystem interactions, land-based 
predator population trends and demography, diet and breeding success, and on marine debris.  Data 
from SSI is more limited. 
 
The paper highlighted research questions relevant to given topics, highlighting the work being done, 
areas where there is strong and weak knowledge, and new areas of interest/expertise since 2013.  In 
2013/14 there were no resources to address the development of a Research and Monitoring Plan and 
this was identified as one of the outcomes of the MPA Review process.  
 
Susie and Marta highlighted the following points: 
 

 in considering current research and monitoring and in identifying gaps to fill in the future it was 
noted that it can be hard to map where and when research is happening and on what basis data 
has been collected.  For example, most of the tracking data is from Bird Island which is a unique 
island and therefore hard to generalise from.  It was considered useful to breakdown information 
requirements, especially for the SSI.  For example: 

o The SSI stock assessment is reviewed by CCAMLR – the lack of seabird by-catch or 
depredation should not exclude these areas from research. 

o Population identities – 48.3 is currently managed as a single stock but the movement of 
TOP tags between 48.4 and 48.3 indicates some linkage with potentially one population 
or subsets. The Southern SSI contain large, post mature Antarctic toothfish (TOA), which 
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are most likely the northern tip of a population located further south, indicating a 
potential linkage to Weddell Sea and South Orkney Islands. 

 

 if/when a data portal of relevant research is established, there is a need to identify which areas of 
the MPA are encompassed by the research, and allow a more dynamic method of interrogating 
data based on regions. When the background paper is published on the website, the text should 
be annotated with brackets indicating SG, SSI or SGSSI – the authors should address this in the 
revised paper. 

 

 the precautionary principle means that the less data, the more precautionary the management 
approach, therefore quotas are set which include consideration of uncertainty in the assessment 
process. 

 

 the linkages between threat and risk management are better understood for fisheries 
management than in other areas and interactions are difficult to determine. For example there is 
a risk of assuming that changes in target and by-catch species are always a result of fishing activity 
and that there is direct cause and effect.  However, there are other drivers including climate 
change and recovery of exploited species (what is the impact on the environment of increasing 
numbers of fur seals, whales, other fish species etc.?)  

 

 a need to understand the constraining factors – for example is krill reproduction the key 
determinant of population size, or the plankton krill feed on? When assessing the impact of 
Benthic Closed Areas you need to filter out the background noise and assess what is an effect of 
the BCA vs. other factors. This is all within the ecological challenges of shifting baselines. 

 
The group thanked Susie, Marta et al for the background paper which was recognised as a very 
valuable document which will be very helpful in shaping discussions and seeing which objectives are 
being addressed. The advantages and disadvantages of this review will help shape how the second 5-
year review is carried out in 2023. 
 
15:30 – 16:45 Evidence of ecosystem change and emerging threats 
 
This session incorporated a discussion around potential changes and threats to the SGSSI ecosystem. 
A number of headings were given on a whiteboard to shape the discussion with an additional category 
for other issues that weren’t encompassed by the main changes/threats identified. Photographs of 
the final whiteboards are available in Annex 2. 
 
1. Fisheries 
 
A summary of the key points raised: 
 
Toothfish 

 the current stock structure hypothesis for all 4 stocks assumes independence but there is some 
connectivity between areas and which could result in potential threats from outside the MPA, 
particularly TOA in the SSI. TOP within the MPA are considered a single stock within SG and SSI 
but there is some movement between SG and SSI; but not linked to FI stocks.  

 

 there is a reasonable understanding of TOP spawning regions – in 48.4 there is no gonad 
progression or small fish, suggesting that the SSI stock is possibly an overspill from SG and isn’t 
self-recruiting. TOA linkages are likely to be from wider geographic regions with potential 
connectivity with 48.2. 
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 there is a clear region where TOP distribution shifts to TOA at Saunders Island, but why does the 
species division occur at Saunders Island? Does the range shift with time; is there a climate signal 
at that point; is there a bathymetric feature driving the current there?  The position of the division 
seems to have been stable for some time and ties in with other species range edges e.g. penguins. 

 

 when compared to SG, there is not the same oceanographic data available for the SSI and as a 
very dynamic area it is hard to model. More data on air-breathing predators is also required – 
information gap.  

 

 whether increased fishing effort outside of the MPA, including in the region between SG and FI, 
places pressures on the SG stock.  No reports of South Georgia tags have been received from 
fishing in this area, and genetic analyses have shown the Falkland Island TOP population to be a 
separate/different stock to SG.   

 

 the 48.2 research survey is looking at genetics, tag movement and stock identity, and in February 
2018 there is a meeting being held in Germany to discuss connectivity and ensure there are joined 
up research plans with other nations/areas. 

 
Icefish 

 Icefish: this is a closed population at SG, and although there are differential growth rates between 
SG and Shag Rocks, it’s generally similar. Vessels tend to “fish the mountains” and target pre-
spawning feeding aggregations. There is some overlap between the icefish fishery and krill 
predators, but there is depth separation as the fishery operates at ~300m. 

 
Krill 

 Krill: there needs to be a better understanding at the metapopulation level, including flux rates 
and how/where/when the krill gets onto and leaves the shelf region.  By-catch in the krill fishery 
is primarily composed of finfish and larval fish, but at a level that has a negligible effect on 
populations. A vessel will conduct ~12 tows per day over a 2-3-month period. 
 

 the overall quantity of krill taken is not the issue – CCAMLR has set an interim catch limit on fishing 
such that only 279,000 tonnes of green krill biomass can be taken from 48.3 and only 93,000 
tonnes from 48.4 (both areas, South Georgia and the SSI operate well below this); on average only 
about 45,000 tonnes is taken per annum from 48.3 and if you compare the catch taken by the 
industry to that taken by macaroni penguins or fur seals it’s very small.  The concern is regarding 
the spatial and temporal overlap of the fishery with predators, not the absolute amount. The 
summer closure helps offset the issue of competition with breeding predators. 

 
2. Stock/species recovery 
 
A summary of the key points raised: 
 

 Barriers to recovery are hard to address in a Management Plan beyond a no harvesting rule. The 
fishery already guards against fishery impacts on prey availability through management measures. 

 

 Accidental mortality is a potential issue. Will increased tourism lead to increased risk of 
interactions e.g. vessel strikes of marine mammals?  Changes to tendering practices have already 
reduced this risk and new technology should reduce it further. 
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 Bird strikes – tourist vessels have strict policies on lighting, as do FVs - often better than other 
ships using the MZ. Records of bird strikes and associated metadata (location, weather conditions 
etc.) could be helpful in identifying high risk areas.  The ACAP coordinator might present an 
opportunity to look at standardised methods of recording bird strikes on all vessels at SG, not just 
cruise ships and fishing boats. 

 
3. Climate change 
 
Retreating glaciers will affect inputs into the natural system, including potential changes in freshwater 
and nutrient input, sedimentation and benthic habitats. Changes in environmental conditions may 
lead to shifts in species distributions and natural immigration (as opposed to introductions) of 
‘invasive’ species.  The changes may not always be negative and there are likely to be winners and 
losers.  Monitoring and management would help to identify, and assess the impact of, changes over 
time. There will be a need to identify changes and what the drivers are in order to make appropriate 
management responses – a robust strategy is required to adapt to changes. Additional concerns are 
the consequences of climate change including ocean acidification and changes in marine 
chemistry/nutrients and oxygen levels. 
 
4. By-catch 

 
The fisheries generated relatively little by-catch and no changes had been detected in the catch rates 
of by-catch species in the Patagonian toothfish fishery that would indicate an impact on those species. 

 
5. Non-native species – introductions and eradications 
 
A summary of the key points raised: 
 

 monitoring for invasive species needs to take into account method of carriage (vessels, currents 
etc.) to determine where and how to monitor.  Settlement plates are already in place at KEP to 
assist long-term monitoring. 

 

 some new species have recently been recorded at South Georgia.  For example, Patagonotothen 
ramseyi is a Falklands species that has been recorded at SG during the groundfish survey in recent 
years.  Its movement is potentially linked to a population explosion in the Falkland’s following the 
population crash of Southern blue whiting – perhaps offering evidence of the ability of species to 
cross the polar front. 

 

 observers from the CCAMLR Scheme of International Scientific Observation (SISO), on board all 
vessels licensed to fish at South Georgia, are well-placed to identify new species that may be taken 
as by-catch in the fisheries. Rare/unusual specimens can be returned to KEP to have the ID 
confirmed. 

 

 vessels are a key vector through ballast water and hull transfer/biofouling. There is a need to 
identify mitigation measures. Fishing vessels would only undergo hull scraping when repainting 
(every couple of years) as it isn’t practical to try and scrape with divers. Movement of species can 
be within and between regions, for example transfers around the island, and then to potentially 
more vulnerable ecosystems further south. 

 

 transport of invasives is not just by human traffic, they are capable of being carried on seaweeds 
and marine debris (e.g. studies on bladderwrack) so can’t assume there is someone to ‘blame’ for 
introductions 
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 bacterial infection/transfer via pathogens/parasites is a real concern for potential health impacts 
on wildlife. BAS has a disease incident response plan, and GSGSSI closed Cooper Bay to visitors 
after an outbreak of avian cholera. There are strict measures in place regarding the discard of 
poultry products by vessels and bases to minimise avian disease risks. 

 
6. Mining and mineral extraction 
 
The increase in global interest in deep sea mining and the improving technology to discover and 
extract minerals are a potential threat for SGSSI. Mining/mineral extraction is effectively banned as it 
would only be possible with a permit which GSGSSI wouldn’t issue, but there is acceptance that there 
is no legislation in place and a management strategy to deal with the emerging threat is required. A 
policy statement could be made, but the political situation makes implementing legislation more 
difficult. A recommendation from the advisory group could be beneficial for progress on the issue. 
 
Particular concern was raised over the hydrothermal vent communities at SSI and the potential for 
interest in exploitation. GSGSSI could set a global example by implementing dedicated protective 
measures. 
 
7. Plastics 
 
Plastic pollution within the MPA (from BAS ships, FVs, RVs, cruise ships) is mitigated against with strict 
waste management policies. Concern is from sources outside the MPA which cannot be controlled. 
We can monitor the effectiveness of GSGSSI plastic/waste management through debris surveys 
carried out by BAS.  SISO observers on FVs monitor litter and lost fishing gear among other things.  
Microplastics was considered an increasing issue, especially with heightened public awareness and 
media campaigns. IAATO are developing a policy on microplastics use on their vessels, and Hurtigruten 
have already banned fleece because of the fibres released during washing. 
 
In a pilot study, 6% of 100 fur seal scats sampled at BI were found to have some form of plastics in 
them, but a pilot study on fish gut contents and the potential for bioaccumulation in higher predators 
found no traces of plastics in the lower trophic level fish species. This work is ongoing with additional 
samples collected on the 2017 groundfish survey. 
 
The question was raised as to what monitoring there was of waste output from research stations or 
of policies on toiletries/washing powders in use by BAS.  
 
8. HFO 
 
A threat analysis and risk assessment has been carried out and a report on HFO and bunkering activity 
at SGSSI MZ has made suggestions on methods of avoidance and mitigation. The intention is to consult 
on options and the advice that was given in the report. It was a suggested that this could be a priority. 
 
The delimitation of ‘transit corridors’ for shipping was raised in the original MPA designation, however 
it was decided the potential for liability in the event of an incident was too great to implement the 
suggestion. 
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9. Volcanic activity 
 
It was considered impossible to mitigate against this, but recognised that was a need to consider and 
be aware of the threat. Is the level of activity changing? The presence of penguin populations suggests 
there is a level of resilience in populations that have survived previous volcanic events. 
 
10. Other changes and threats 
 

 bird strikes – see section 2 (stock/species recovery) for comments on improved reporting 
 

 related to volcanic activity, iceberg scour is a similarly unpredictable natural event that can’t be 
mitigated against but can have a major local impact. Following the break-up of the Larsen ice shelf 
there is potential for A68 to move to SG, we can monitor but can’t stop it happening. 

 

 linked to concerns about microplastics there were questions raised about endocrine disrupting 
hormones and other pharmaceutical by-products potentially being released into the ecosystem. 
Developing a method of monitoring the outflow from the research stations was suggested. 

 

 bioprospecting of biological materials for commercial use was discussed. The extractive potential 
for this could be low as there is generally screening of small samples for chemicals that may have 
genetic/pharmaceutical uses, and if a chemical is found then a synthetic version is created rather 
than harvesting the original source. The benefit sharing of discoveries would be a key issue to 
ensure that GSGSSI was financially compensated for any discoveries in the territory - this is 
encompassed within the CBD to protect indigenous communities. 

 
16:45 – 17:00 Day one synthesis 
 
The Chair provided a short round-up of day 1.  This had focused on reviewing the evidence relating to 
the existing MPA and the submissions that had raised a wide range of views; it had also highlighted 
the broader context in which South Georgia operates and the intention of the Government to strive 
towards continual improvement. The Chair thanked all the participants for their input and commented 
on the quality and openness of the discussion. 
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Day 2 – Wednesday 22nd November 
 
09:00 – 12:30 TOR 2: Evidence-based assessment of effectiveness of current management 

measures 
 
Management measures detailed in the MPA Management Plan were listed on a whiteboard (Annex 3) 
and addressed in turn. The effectiveness of individual measures, available evidence to support a 
decision on efficacy, and data gaps that may need addressing were discussed. 
 
1. Seasonal closure of the krill fishery  
 
Management objective:  

 to reduce the risk of competition between the krill fishery and krill-dependent predators 
during their breeding season 

 
This is the only objective measured by a change in state i.e. reduce risk of competition (all other 
measures are effective if they maintain the status quo). It was noted that it was difficult to prove a 
negative i.e. the fact that a reduction has taken place. 
 
Available evidence includes work on population dynamics and foraging areas of land-based predators. 
When comparing predator consumption vs. krill removed by fishery, the fishery only takes a very 
minor percentage. Estimates from early 2000s indicate that catches averaged less than 45,000 tonnes 
per year; by way of comparison, the estimated consumption of krill by macaroni penguins at that time 
was approx. 8 million tonnes (see Boyd 2002); thus, harvest levels represent only a very small fraction 
of the consumption by macaroni penguins. 
 
Interactions between the krill fishery and pelagic predators (baleen whales) are limited to data on 
fishery overlap with whale feeding grounds. A new PhD will be looking at cetacean tracking and 
foraging data. 
 
Inherent natural variability in krill means the current timeline is too short to make a robust assessment 
on whether the management measure is working. The breeding phenology of higher predators seems 
relatively stable and the temporal closure covers all regions, therefore predators are protected. The 
time series needs continuing, but the fishing level is so low it isn’t causing a detectable impact. The 
only way to test the measure would be to increase fishing pressure to see at what point it did cause 
an impact; but GSGSSI would not want to do this. Currently the management measure is 
precautionary.  
 
Potential data gaps were identified: 
 

 There is no knowledge on krill taken by fish (e.g. myctophids). Given the objective specifies ‘during 
their breeding season’, it was queried whether this measure actually applies to fish? 

 

 Is winter foraging important and should it also be a protection measure? Winter foraging is 
currently a data gap; however projects are in the pipeline relating to this (Norman Ratcliffe (BAS) 
Gentoo tracking etc.) 

 

 Krill flux and the fact it is a highly mobile species highlights the need for wider management 
beyond the MPA. Additional data on krill distribution is required – the Western Core Box is the 
only estimate and is both spatially and temporally constrained, therefore intra-annual information 
(especially in winter) would be beneficial, potentially using fishing vessel acoustic transects. 
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 The seasonal closure of the fishery protects most central placed foragers (penguin, and seals) but 
there is a data gap relating other species, e.g. nest building fish and cetaceans. There is a lack of 
information on whale feeding grounds and whether the temporal protection is effective for 
whales. 

 

 Generally, less information exists for the South Sandwich Islands when compared to the 
reasonable information available from South Georgia. Support from ARK members could assist 
research at SSI, and models can be used for areas where there are no direct data. Proposals 
submitted to Darwin Plus and the CEMP fund for a spatial and temporal risk assessment of the 
krill fishery could provide preliminary information after one year. 
 

Consideration was given to whether the objective of this management measure needs modification. 
The current description suggests that we don’t need any data outside of the predator breeding season 
and that the objective is being met simply by the seasonal closure of the fishery.  It was suggested that 
adding in some of the sub-objectives identified in Trathan et al (2014) could enhance/revise 
management measures. 
 
When reviewing the management objectives, consideration needs to be given to what Terms of 
Reference are being addressed. There are obvious links between TOR 2 and 3 but making a ‘wish list’ 
of science that people would like to do, rather than what is needed to fulfil the objectives of the MPA, 
should be avoided. 
 
Overall there is confidence that the objective of the seasonal closure is being met; there appears little 
evidence to the contrary. Data gaps for a broader understanding need to be prioritised based on key 
needs vs. wish listing. 
 
 
2. South Georgia and Clerke Rocks No-Take Zones 
 
Management objectives: 

 Protect the shallow inshore environment around South Georgia and Clerke Rocks from any 
form of fishing activity 

 Protect spawning aggregations of mackerel icefish and other species of benthic spawning fish 

 Protect the foraging grounds of land-based predators that forage within 12nm of South 
Georgia, notably Gentoo penguins and imperial shags 

 Facilitate recovery of the marbled rock-cod (Notothenia rossii) population, whose juveniles 
inhabit inshore areas 

 Protect the serpulid reef on the shelf in the area of Clerke Rocks 
 
This management objective is for a holding pattern of protection rather than creating change. The first 
priority is to protect the inshore environment from any form of fishing activity, then all the other 
objectives follow as a consequence. It was felt that sub bullets would tease apart the objectives. 
 
There is no fishing vessel activity within the 12nm NTZs, and ongoing monitoring through Pharos, 
maritime patrol flights, AIS and vessel reporting provide proof that the primary objective is being met. 
Are there other projects that back up that the subsequent outcomes? For example: 

o the assumption is that icefish spawning grounds are all within 12nm, are there spawning 
areas outside the 12nm NTZ? 

o are Gentoo foraging tracks within the 12nm range? 
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o what is the occupancy of seabird ranges (penguins, shags etc.) – returning to a nest vs. 
foraging /eating at sea? Shags are primarily coastal so are protected, but Gentoo’s show 
more fluidity - beyond 12nm there will be some birds, some of the time (paper awaiting 
publication). 

 
Some objectives will be met by linking to other measures, for example icefish spawning areas will also 
be protected by no bottom trawling and the <700m restriction – need to cross reference with 
additional measures. 
 
Some data gaps were identified: 
 

 In terms of protecting land-based predators, the management measure is protecting most species, 
however there is a data gap with a lack of knowledge on foraging ranges for some species. 

 

 Notothenia rossii – groundfish survey data suggests the population has been increasing slowly 
since 2008, but additional measures may be a bigger factor in the recovery than the NTZ. 
Increasing numbers of fur seals may be a constraining factor for the recovery, especially during 
the juvenile stage when fur seals will be foraging in the shallows and kelp which form the fish 
nursery grounds. 

 

 The serpulid reef is protected from fishery interactions but what about from other threats, e.g. 
anchoring of vessels?  

 
Overall there is confidence that the objectives of the South Georgia and Clerke Rocks NTZ are being 
met, although the lack of knowledge of the foraging ranges of some predator species means the 
protection of land-based predator foraging grounds is only partial fulfilled. 
 
 
3. South Sandwich Islands No-Take Zones and Pelagic Closed Areas 
 
Management objectives: 

 Protection of the shallow inshore environment around the SSI from any form of fishing 
activity 

 Protect spawning aggregations of benthic fish 

 Protection of benthic fauna from any form of fishing activity in the NTZ 

 Protect the foraging grounds of land-based predators that forage within 12nm of the SSI 
 
As with the South Georgia and Clerke Rocks NTZ, the first priority is to protect the inshore 
environment from any form of fishing activity, and all the other objectives follow as a consequence.  
 
The NTZ around the SSI is 3nm due to the steepness of the bathymetry; pelagic fishing is prohibited 
within 12nm. 
 
A monitoring report is required to state that objectives are being met, e.g. fishing vessel data 
indicates no activity within the 3nm NTZs. This management measure can be cross referenced for 
additional protection with the krill fishery seasonal closure which is MPA-wide, not just at South 
Georgia (although there has been no krill fishing at SSI for many years). 
 
Questions were raised on whether the depth range within the 3nm NTZ was appropriate, and it was 
suggested that the latest bathymetry should be assessed to check depth ranges.  
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Some data gaps were identified: 
 

 A data gap exists regarding what fish species are spawning around the SSI and where – it may be 
occurring outside the 3nm NTZ. The lack of basic knowledge on benthic habitats and faunal 
distribution at SSI was also identified as a data gap with more baseline information being 
required. Funding has been secured for a 2018/19 benthic research cruise using underwater 
cameras to increase knowledge of the seafloor around the SSI. 

 

 The 12nm pelagic closed area was felt to be adequate in summer, however it may be insufficient 
in winter when species are not restricted to central placed foraging. A lack of information on 
post-breeding foraging locations was identified as a data gap, although inference from 
population studies where predator numbers have remained stable with no noticeable declines 
suggests no impact from fisheries. The time series will need maintaining for long term 
monitoring of trends. 

 
Overall it was felt the objectives for the SSI NTZ and PCA were being met, however the lack of 
knowledge regarding spawning fish at SSI meant the protection of spawning aggregations might only 
be being partially fulfilled. 
 
 
4. Shag Rocks No-Take Zone  
 
Management objectives: 

 Protection of the shallow inshore environment around Shag Rocks from any form of fishing 
activity 

 Protection of juvenile toothfish 

 Protection of spawning aggregations of benthic-spawning fish 

 Protection of the benthic fauna from any form of commercial fishing activity 

 Protection of foraging areas of marine predators 
 
Shags are the only marine predator species breeding at Shag Rocks and are primarily coastal foragers, 
therefore they are protected by the 12nm NTZ. 
 
Juvenile toothfish can be found outside the 12nm NTZ and could be vulnerable to pelagic trawling. 
Shallow line research has identified juveniles in some regions but not others and the programme is 
ongoing to identify spatial distribution, although currently limited/no overlap with the icefish fishery 
has been identified. Protection of pre-recruit toothfish is covered by additional measures including 
the <700m restriction and move-on rules for by-catch within the icefish management plan. 
 
Periodic reports on the monitoring of juvenile toothfish should draw on multiple datasets as objectives 
are being met through a range of measures. Under different climate change scenarios, it is possible 
that there will be distribution shifts of juveniles and continued monitoring is required to identify any 
potential impacts. 
 
Overall it was felt that the objectives of the Shag Rocks NTZ were being met in conjunction with the 
additional management measures (Point 6 below). 
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5. Benthic Closed Areas 
 
Objectives: 

 Protection of sensitive benthic fauna 

 Provide refugia for adult toothfish 
 
The nine designated Benthic Closed Areas were selected based on research into the benthic habitat 
and communities, included mapping and modelling, to protect areas of vulnerable taxa and juvenile 
toothfish. Each of the areas has different specific priorities, but all fall under the overall aim of benthic 
protection. 
 
Initial discussion focussed on whether the Benthic Closed Areas are located in the most appropriate 
places and whether the provision of toothfish refugia was the correct objective for the management 
measure. 
 
Considerable benthic research is scheduled for upcoming seasons with three Blue Belt projects looking 
at benthic fauna within and outside of the BCA’s and the impacts of fishing gear on the benthic 
ecosystem. The impact of both longlines whilst fishing and lost gear have been identified as a data 
gap.  Using fishing vessel data (and also that from RV’s) it may be possible to produce a map of lost 
gear. 
 
Underwater camera research should help identify where the important benthic communities are 
located, and whether the BCA’s are in the best place. Much of the designation was based on by-catch 
from longlines, but that may not be representative depending on the catchability of certain species. 
How does by-catch translate into benthos and what impact is it having? Camera work will also enable 
visual assessment of the recovery of previously impacted areas. 
 
It was felt there were two strands to assessing this measure – (1) are the BCAs meeting objectives, 
and (2) are they in the most appropriate locations?  At least two of the BCAs were, in part, chosen 
because of high by-catch of skate and grenadiers, however this is not reflected in the management 
plan, suggesting there may be a need to modify some of the objectives. 
 
The Kemp Seamount and Calderas BCA has different objectives when compared to the other BCA’s 
with protection of the unique fauna supported by hydrothermal vent activity. Given increasing 
research interest in this field of study, should an objective to protect against destructive science be 
added? The E2 and E9 vents are now well described and also exhibit unique fauna –should there be 
an exclusion zone/closure of specific sites in order to protect them? Can GSGSSI develop a mechanism 
to respond and protect other important sites as they are found? There would need to be a means to 
define an important area, for example CCAMLR has a 1nm restriction if VME are found. 
 
Protection of vent communities may be covered by additional measures, for example depth 
restrictions, but is there a need to define further because they are so important? Currently the vents 
are protected by the >2,250m restriction, but given the level of volcanic activity it is possible that vent 
heights may increase to within fishable areas over time. Also, fishing may not be the only threat with 
vent communities being at risk from scientific activities - a specific objective that covers all access 
including research vessels may be required.  
 
Some data gaps were identified: 
 

 Given the dynamic nature of the region, it is possible there is increased capability for communities 
to recover from disturbance. This isn’t a static region and, as has been seen in the Hawaiian 
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Islands, there may be sequential timelines and potential drift communities. There is a clear data 
gap on the level of knowledge for the entire ridge and whether communities extend beyond the 
vent areas. Special scientific permitting may be an option to increase protection with additional 
scrutiny on risk assessments and the types of research equipment allowed. This could be extended 
to the rest of the SSI’s if there is the potential for other sites to be discovered, however if an 
enhanced RAP is developed for all SSI research - how do you define the levels of intrusive 
activities?   
 

 There is limited evidence relating to whether the BCAs are meeting the objective to project adult 
toothfish. The Spawning Stock Biomass can remain constant but recruitment will vary according 
to environmental conditions, therefore for better fisheries management you need to be 
protecting the juveniles rather than the adults. 

 
The Calderas BCA and the SSI ridge currently lie outside of the CCAMLR fishing area, however CM areas 
could change in future so protection is not guaranteed. Should protected areas be delimited by depth 
as a precautionary measure (deep water = unknown features) with additional permitting 
requirements? This could then be applied to other areas, not just the ridge. A risk analysis could 
identify the best course of action. 
 
Reviewing the objectives of each individual BCA suggests that the management measure is 
appropriate, but the general question of whether the BCAs are in the correct location remains 
unanswered.  It may be better to prioritise research in data poor areas rather than those known to 
have VME’s, for example Protector Shoal which could be a stepping stone for toothfish movement 
between 48.3 and 48.4. 
 
 
6. Additional Measures 
 

 No bottom trawling 

 No bottom fishing <700m 

 No bottom fishing >2,250m 

 Winter only toothfish fishery 

 No daytime setting 

 Move-on rules 

 Additional limits on some by-catch species 

 CM’s applied to MPA 
 
It was felt that overall the additional measures are assisting in meeting the management objectives, 
however there is a need to link the additional measures more directly to the general objectives. 
 
13:30 – 15:00  TOR 3: Review and assess effectiveness of existing monitoring measures 
 
The seven key principle conservation objectives for the MPA identified in the Management Plan were 
listed on a flip chart and addressed individually (Annex 4).  
 

1. Conserve marine biodiversity, habitats and critical ecosystem function 
 
The primary questions are: ‘are these mapped?’ and ‘do we understand them?’ Some we know well 
(commercial fish, <700m shelf/demersal), some are partially known (e.g. land-based predators, 
pelagic zone), and some we don’t know (e.g. benthic communities, >2,250m midnight zone). There 
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will be different answers to these questions based on region, depth and species, and different scales 
of knowledge between land-based and marine species. 
 
What are we conserving them from? Mechanical impacts vs. climate change, nutrient changes, iceberg 
scour? Are there consequential impacts of fishing occurring outside the 700-2250m region that need 
identifying (data gap), e.g. range shifts/contractions as a result of fishing pressure, changes in age of 
maturity, spawning and/or habitat assemblages? Predator/prey relationships need to be considered 
including at different life history stages. 
 
Has the eradication of reindeer and rodents had an impact on seabird population recovery? 
 
Overall it was considered that this objective is being probably being met, but not all data are available 
– the region from 700m-2250m is relatively well understood however other areas are lacking in data. 
There is more knowledge on assemblages than biodiversity and a potential need to develop 
indices/proxies for biodiversity. Focus should be on areas most likely to change. 
 
 

2. Ensure that fisheries are managed sustainably, with minimal impact on associated and 
dependent ecosystems 

 
Based on current evidence, including independent review by the MSC and CCAMLR peer review, there 
is sustainable management of the toothfish and icefish fisheries, and of the krill fishery at current 
fishing levels. Research by Hill et al indicates that even with limited survey data, the krill fishery is 
sustainable, and that spatial issues relating to the distribution of effort by the fishery are of more 
concern than the total quota. 
 
On a global comparison, the by-catch at South Georgia is much better (lower) than other fisheries, and 
in the context of South Georgia there is a reasonable understanding of by-catch species. Additional 
data on skates and grenadiers would be beneficial, and the BCA research lines will add to our 
understanding. 
 
Within the MPA there are more questions than answers relating to issues such as depredation, overlap 
between the krill fishery and predator foraging areas, by-catch species, impacts of fishing gear on 
benthos and food chain linkages with top predator removal. There is a need to disentangle cause and 
effect, for example orca natural recovery vs. depredation. There is a data gap on certain by-catch 
species, particularly the non-scavenging/active predator species that aren’t attracted to bait from 
longlines of baited cameras. 
 
Overall it was felt this objective is being met and current activities should continue. 
 
 

3. Manage other human activities including shipping and scientific research, to minimise 
environmental impacts on the marine environment 

 
IAATO continues to ensure close engagement with GSGSSI and effective visitor management. There 
are good processes in place, but no monitoring of outputs and/or impacts. Currently there are no 
measures of impacts on the marine environment, for example benthic impacts of anchoring – 
opportunities for ROV/underwater camera work to systematically monitor sites. 
 
Vessels provide platforms of opportunity for research on marine mammal and seabird sightings, data 
from standardised protocols could be fed into 2019 monitoring plan (work with ACAP coordinator?) 
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The “Polar Collective” has a strong appetite for citizen science; there is a need to consider best means 
of facilitating vessels for science. 
 
There is a general trend of increasing numbers of vessels and tourists, and huge investment in polar 
tourism with 20 new vessels being built at around $100 million per ship. Are there ‘ship traffic 
corridors’ along standard routes that could be high-risk areas for pollution and invasive species? If so, 
should they be targeting as monitoring areas? Introductions of species via vessels is of concern given 
high level of management for terrestrial introductions but not so much for the marine environment. 
 
There is a need to consider numbers of visitors vs. impact – what is sustainable and how best to 
manage, e.g. are lots of people at one site more sustainable than fewer people at many sites? 
Opportunities exist for monitoring impacts e.g. animals avoiding or being attracted to visitors, 
ecological and behavioural responses, comparisons of visited vs. not visited sites – long term studies 
needed, and consideration that different life history stages of the same species may be impacted 
differently. 
 
All visitors can cause an impact – scientists are equally (if not more likely) to affect animal populations 
than tourists but are present in lower numbers and may be subject to additional controls. Strict 
monitoring, risk assessments and ethics review are required for permits and the benefits of the 
research must outweigh any potential impacts. A data gap was identified where better records of 
activities at given sites could then be used to apply monitoring. An analysis of existing data could 
identify key sites and impacts (if any). 
 
HFO and ballast water were identified as areas where legislation may be developed. The GSGSSI HFO 
consultation report commissioned by GSGSSI in early 2017 made certain recommendations and these, 
in conjunction with current restrictions on bunkering and waste/discharge, could underpin legislation. 
Known visitors (cruise ships, RVs, FVs, MOD etc.) are well managed – vessels without AIS and/or 
exercising right of free passage through the MZ are more likely to cause issues but harder to locate 
and deal with. 
 
Concerns were raised of potential pollutants being discharged from research stations in waste water, 
e.g.  microplastics, chemicals/drugs (e.g. hormones), cleaning products and toiletries residue.  Waste 
pipes are easily accessible for potential research on pollutants (already carried out at Rothera – any 
conclusions that could be applied to South Georgia?) 
 
Olex data could be useful in enhancing bathymetric knowledge around the region. Crowd-sourced 
high-level data from sounders has potential uses, but concerns over quality. IAATO supply units to 
yachts going to unusual locations to get data from poorly mapped areas. FVs also have their own 
bathymetric data records that could be used as a benchmark to validate BAS data. 
 
Overall, the objective is being met in many areas, and still needs to be determined in others. Further 
research and monitoring are required. 
 
 

4. Protect the benthic marine organisms from the destructive efforts of bottom trawling 
 
The ban on all bottom trawling ensures this objective is met, the recommendation is to continue 
current enforcement. 
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5. Facilitate recovery of previously over-exploited marine species 
 
This can be difficult to assess for many species – how do you define ‘recovered’ if there are no baseline 
data on pre-exploitation population sizes? It might be more appropriate to re-word the objective to 
‘facilitate the process of recovery…” 
 
Fisheries management measures protect many habitats and ecosystem functions – inshore closures, 
no bottom trawling, by-catch limits etc. Demersal fish stocks have unknown baselines, but several 
species appear to be gradually increasing in population size. Notothenia rossii (marbled rock cod) have 
shown a gradual recovery based on data collected during groundfish surveys – the 12nm NTZ protects 
most of the stock, there is minimal by-catch in the krill fishery, and the icefish fishery primarily 
operates at the opposite end of the island to the N. rossii grounds so there is limited spatial overlap. 
Move on rules and an upper catch limit for other by-catch species also protect populations and aid 
recovery. 
 
Recovery is not just from fisheries, bird populations were impacted by whalers including removal for 
penguin oil, egging, and the introduction of non-native species. The eradication of rodents and 
reindeer will have aided the recovery of many bird species, especially burrowing petrels, although 
there has been limited monitoring of these species, partly due to the logistical difficulties of accessing 
nest sites. 
 
During the sealing era, as fur seal numbers decreased there will have been potential increases fish 
stocks, and/or in other predator species through reduced resource competition. The recovery of fur 
seals may now be having an adverse impact on populations that had benefited from seal removals. A 
data gap was identified in relation to elephant seal recovery with only limited research available on 
this species. 
 
Overall it was decided that this objective is being met and that associated management measures 
should be continued.  It was suggested that an agreed list of exploited species should be created with 
an assessment of what, if any, monitoring measures are in place or need establishing for each one. A 
range of factors may mean populations could be unable to return to pre-exploitation levels (where we 
know what they were), but it should be possible to identify if numbers are stable of if there is an 
increasing trajectory. With regard to defining ‘recovery’, CCAMLR Article 2 states the expectations of 
recovery within their management framework. Given the uncertainty surrounding the impacts of 
climate change, ensuring populations are stable and self-regulating may be the best possible, 
achievable outcome. 
 
 

6. Increase the resilience of the marine environment to the effects of climate change 
 
The MPA management measures should help improve the health of the ecosystem by reducing 
stressors to the system, thus potentially making it more able to cope with impacts from climate change 
– the parallel was drawn that people under stress have weakened immune systems and are therefore 
less resilient to infections. The assumption that a decrease in multiple stressors would lead to an 
increase in resilience was, however, challenged as a supposition without evidence to support it. 
 
Questions were raised on how an MPA would affect the establishment of species such as P. ramseyii 
(a fish typically found in the Falkland Islands that has naturally moved across to Shag Rocks in the past 
few years)? There will be linkages outside of the MPA, for example changes to oceanic currents, and 
it must be remembered that South Georgia is a small part of a broader context. 
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Griffiths et al have published a paper highlighting potential impacts of climate change, such as range 
shifts based on temperature. The ICED team at BAS have experience in designing and running data 
sparse models, but may not have the resolution for ecosystem changes within the Scotia Arc. 
 
Climate change is not linear and a precautionary approach in the face of uncertainty over the speed 
and scale of impacts could ‘buy time’ in allowing the ecosystem to adapt and recover. Establishing 
reference areas with limited human impact could aid in disentangling other factors from impacts of 
climate change, although these areas would need to be comparable which is difficult given the small 
geographic scope of available sites.  
 
It was felt that there needs to be consideration of what needs monitoring in order to disentangle 
confounding issues, for example the recovery of marine mammals will impact the ecosystem – how 
do we identify what changes are a result of recovery vs. impacts of climate change? The Ross Sea 
Research & Management Plan has no objective directly relating to resilience, but will monitor the 
effects of climate change by looking at key animal distributions, shifts and stressors.  
 
Latitudinal gradient studies could give indications of what responses to climate change scenarios may 
be. The use of TD’s on longlines to monitor sea temperature will extend into long term monitoring as 
the time series increases. South Georgia can look to other toothfish fisheries to see where SG sits in 
the species range in relation to temperatures, growth rates etc. 
 
Overall, it was decided that this objective was being probably being met, but because of the 
uncertainty around what the effects of climate change might be, more work is needed. Management 
responses need to be adaptive under changing circumstance, but need to be evidence based. Is there 
science available to shape the management response and mitigate impacts (data gap)? The possibility 
of developing scenarios such as increased krill fishing or ocean acidification and then running threat 
analyses was discussed. 
 
 

7. Prevent the introduction of non-native marine species 
 

There are adequate guidelines in place to minimise the risk of introductions, but it would be difficult 
to prevent establishment if an invasion occurred. How would we know if a non-native marine species 
had appeared? We need a full understanding of native species before we can identify invasives.  
 
P. ramseyii has illustrated the potential for natural movement along the Scotia Ridge, there is a need 
to distinguish between populations shifts vs. introductions. Controlling 2-way transfer to avoid the 
export of species from South Georgia to more fragile environments (such as via vessels travelling from 
SG to the Peninsula) needs consideration. 
 
It was felt that identification of key risk areas and potential pathways for introduction is necessary. Is 
it possible to compare with other regions and use the experiences from elsewhere to identify potential 
vectors at South Georgia? There is a need to ensure that monitoring takes place in the highest risk 
areas and that the monitoring methodology is appropriate. There are already settlement plates in 
Cumberland Bay which thus far haven’t shown any signs of non-native species. 
 
Introductions could occur from transportation on ship hulls, in ballast water and via fishing gear. Non-
human natural vectors also exist, which could include bacteria/viruses carried by wildlife. 
 
Overall it was felt this objective was probably being met, but with scope for additional research. 
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Summary  
 
1. Conservation of Marine Biodiversity – Potential areas of further development: 

 Lack of data on non-scavenging species, deep water/midnight zone ecosystem 

 Shallow pelagic and demersal shelf species better studied 

 More information needed on assemblages vs. biodiversity, ecosystem processes/functions, 
predator/prey relationships and secondary effects 

 Calculation of biodiversity indices as a proxy – long term changes in assemblages, fisheries 
overlaid with predator information 

 
2. Fisheries – Potential areas of further development: 

 Wider effects on the ecosystem (covered in background paper, page 50 onwards) 

 More information on by-catch and non-scavenging species required 
 
3. Human Activities – Potential areas of further development: 

 First principle risk assessments 

 Consider HFO use within the maritime zone 

 Visitor requirements 
 
4. Benthic Fauna – Continue current activities 
 
5. Recovery of over-exploited species – Potential areas of further development: 

 Develop list of exploited species and associated monitoring 

 Consider focus on process of recovery rather than actual total recovery 
 
6. Resilience of Climate Change – Potential areas of further development: 

 Scenario testing a novel approach – threat analysis and how would system react? Would be 
world leading example across the entire MPA e.g. what happens if the krill fishery moves, if 
ocean acidification occurs? Not just restricted to climate change impacts. 

 
7. Non-native species – Potential areas of further development: 

 A need to identify key risk areas and potential pathways of introduction 
 
 
15:30 – 16:30 TOR 4: Priorities for future scientific research and monitoring 
 
Reviewing the assessments of management measures considered in previous sessions, data gaps for 
the relevant measures were consolidated:  
 
South Georgia and Clerke Rocks NTZ  
 
Protect foraging grounds of land-based predators:  

- which species do we need additional data for? Macaroni penguins? Gentoo data from Norman 
Ratcliffe’s paper  

 
South Sandwich Islands NTZ 
 
Protect spawning aggregations of benthic spawning fish: 

- does the updated bathymetry show the 3nm NTZ is appropriate? 
- where are the fish spawning? 
- more info is required on benthic fauna 
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Protect the foraging grounds of land-based predators: 

- more data required on foraging ranges and population sizes (consider Tom Hart’s remote 
camera data) 

 
Pelagic Closed Areas 
 
Protect foraging grounds within 12nm 

- Foraging data from summer is adequate, but insufficient data in winter 
 
Benthic Closed Areas 

- Is the aim of toothfish refugia an appropriate objective? 
- Do the BCAs encompass in entirety the objective of protecting sensitive benthic fauna?  
- Kemp/Calderas BCA – new and emerging vent areas to protect, risk analysis of other activities 

e.g.  scientific research, cruise ships etc.  
 
Areas identified for additional work in order to meet objectives could be considered for purposes of 
future funding proposals to e.g. Darwin Plus, and Research & Monitoring (R&M) Plan needs to be 
developed. It is not necessarily the responsibility of the review group to develop the R&M Plan, and 
an independent review of the draft Plan will be required to ensure no potential conflicts of interest 
between the choice research priorities and scientists conducting the work. The R&M Plan should look 
beyond the next 5 years and is a journey towards subsequent MPA reviews. Research planning may 
need to fit into funding cycles. Identifying the costs of research may illustrate that answers to some 
questions could be achieved relatively cheaply. 
 
There may need to be a de-coupling of the science review vs. the management review - the Ross Sea 
MPA has a 5-year science review but a 10-year management review. Acknowledging the two separate 
stages makes it an open and more transparent process. 
 
The R&M Plan should be a living document that can have both short-term and long-term goals. Ideally 
the Management Plan should not be changed too frequently, but equally there needs to be the ability 
to respond as issues arise. There could be the opportunity for annual fixes if something isn’t working, 
potentially tied in to the annual science advice the government receives. A key point is differentiating 
between ‘are you meeting the objectives’ vs. ‘are the objectives the right ones’. 
 
The need for data transparency and accessibility to experts and the public was again discussed. A web-
based interface may give better access and should be considered. 
 
Conclusions 
 
Participants were thanked for their highly constructive engagement and valuable input during the 
course of the 2-day workshop. 
 
A timeline of 3-4 months to refine recommendations and advice and to allow time for additional 
thinking was proposed. The background paper should be updated, to avoid duplication ‘research 
needs’ should be removed and incorporated into the Research and Monitoring Plan. New objectives 
are likely to arise from the process, including some bigger picture aims to enhance long term 
knowledge. Research and monitoring needs should be clearly identified, and the need to keep long 
term monitoring ongoing. There should be easily available data sources and an aim to make best use 
of available assets e.g. fishing vessels (esp. krill/ARK involvement) and cruise ships. 
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It was suggested that the process should consider how the aims and achievements of the MPA could 
be better publicised. South Georgia wasn’t the first OT MPA but it is acknowledged as one of the best 
and should be highlighted as an exemplar of Marine Spatial Planning and Protection in the UKOTs. 
 
There are 200+ papers and additional information on which people can base decisions, it is important 
to acknowledge and thank everyone involved. 
 
The review process should allow others to challenge the decisions that have been made. There is a 
need to maintain transparency and justify the conclusions that are made.  If objectives are thought to 
be fully or partially met there needs to be evidence of why that decision was reached. 
 
A decision on whether the advisory group needs to meet for a second time (potentially in April 2018) 
will be made in the New Year once the record of the meeting is completed and circulated, and the 
draft report is in progress. 
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List of Acronyms 
 

ACAP Agreement on the Conservation of Albatrosses and Petrels 

ARK Association of Responsible Krill Harvesters 

BAS British Antarctic Survey 

BCA Benthic Closed Area 

CBD Convention on Biological Diversity 

CCAMLR Commission for the Conservation of Antarctic Marine Living Resources 

CEFAS Centre for Environment, Fisheries and Aquaculture Science  

CEMP CCAMLR Ecosystem Monitoring Programme 

CM Conservation Measure 

EEZ Exclusive Economic Zone 

FI Falkland Islands 

FV Fishing Vessel 

GBO Great British Oceans 

GIS Geographic Information System 

GSGSSI Government of South Georgia & South Sandwich Islands 

HFO Heavy Fuel Oil 

IAATO International Association of Antarctic Tour Operators 

IBA Important Bird Area 

IMO International Maritime Organisations 

IUCN International Union for Conservation of Nature 

IUU Illegal, Unreported and Unregulated 

KBA Key Biodiversity Areas 

KEP King Edward Point 

LFO Light Fuel Oil 

MOD Ministry of Defence 

MPA Marine Protected Area 

MSC Marine Stewardship Council 

MZ Maritime Zone 
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NGO Non-Governmental Organisation 

NOAA National Oceanic and Atmospheric Administration  

NTZ No Take Zone 

PCA Pelagic Closed Area 

R&M Research & Monitoring  

RAP Regulated Activity Permit 

ROV Remotely Operated Underwater Vehicle 

RSPB Royal Society for the Protection of Birds 

RV Research Vessel 

SG South Georgia 

SGSSI South Georgia & the South Sandwich Islands 

SISO Scheme of International Scientific Observers 

SSI South Sandwich Islands 

TD Temperature-Depth recorder 

TOA Antarctic toothfish (Dissostichus mawsoni) 

TOP Patagonian toothfish (Dissostichus eleginoides) 

TOR Terms of Reference 

TPA Terrestrial Protected Area 

UKOT United Kingdom Overseas Territory 

VME Vulnerable Marine Ecosystem 

WWF World Wide Fund for Nature 

ZSL Zoological Society of London 
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Appendix 1 
 

South Georgia & the South Sandwich Islands Marine Protected Area 5-year Review Workshop  
21-22 November 2017, British Antarctic Survey, Cambridge  

 
Final Agenda 

 

Day 1 – Tuesday 21st November 

0930 – 1000  Arrive, tea & coffee available 

1000 – 1015 Welcome and introductions Colin Clubbe, Panel Chair 
James Jansen, GSGSSI 

1015 – 1030  Workshop objectives and expectations 

- Terms of reference 
- Timeline for review process 
- Outputs 
- Meeting notes 

Colin Clubbe 

1030 – 1115 Background on current MPA framework 

- GSGSSI Background Paper 
- Strategic priorities and regional context 

James Jansen 

1115 – 1230 Presentation of stakeholder submissions 

- Great British Oceans  
- Argos Froyanes 
- WWF-UK 
- (Other stakeholders) 

Simon Reddy, Pew Trusts/GBO 
Peter Thomson, Argos Froyanes 
Sarah Davie, WWF-UK 
(Cilia Indahl, Aker BioMarine 
Alex Reid, Polar Limited 
Damon Stanwell-Smith, IAATO) 

1230 – 1330 Lunch in the Icebreaker 

1330 – 1500  TOR 1: Development of scientific 
understanding of the SGSSI Maritime Zone 
since 2013 

- BAS/Cefas Background Paper 

Susie Grant, BAS 
Marta Soffker, Cefas 

1500 – 1530  Tea & coffee break 

1530 – 1645 Evidence of ecosystem change, and emerging 
threats (brainstorm), for example: 

- Level and distribution of fishing activity 
- Recovery of depleted stocks/species 
- Climate change 
- Seabird by-catch outside the MPA 
- Non-native species eradications and 

introductions 
- Deep sea mining 
- Plastics pollution, heavy fuel oil 
- Volcanic activity 

All 

1645 – 1700  Day 1 synthesis 

- Summary of discussions from Day 1 

Colin Clubbe 
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1700 Close  

1900 Workshop dinner at The Architect, 43 Castle Street, Cambridge CB3 0AH 

 

Day 2 – Wednesday 22nd November 

0830 – 0900  Arrive, tea & coffee available  

0900 – 0930  Review of discussions and key issues from Day 
1 

Colin Clubbe 

0930 – 1030 TOR 2: Evidence-based assessment of 
effectiveness of current management 
measures; advice on degree to which evidence 
might support any revisions to management 
measures 

- MPA Management Plan overview 
- Review of measures relating to specific 

objectives and/or management areas  
- Information required to assess 

effectiveness of management measures 

All. 

1030 – 1100  Tea & coffee break 

1100 – 1230  TOR 3: Review and assess effectiveness of 
existing monitoring measures for evaluating 
extent to which MPA objectives are met 

- Current research and monitoring 
- Knowledge gaps, future research needs 

BAS, CEFAS, All. 

1230 – 1330 Lunch in the Icebreaker 

1330 – 1500 TOR 4: Priorities for future scientific research 
and monitoring 

- Development of an MPA Research & 
Monitoring Plan – timeline, process 

- Outputs and aims of Darwin+ funded 
project (‘Development of data resources 
for managing the SGSSI MPA’) 

- Experience from development of the Ross 
Sea region MPA Research & Monitoring 
Plan 

All 

1500 – 1530 Tea & coffee break 

1530 – 1630  Synthesis of workshop outcomes 

- Key conclusions 

Colin Clubbe 

1630 – 1700  Development of recommendations from the 
Review Panel to GSGSSI 

- Next steps, including process for 
preparation of a Review Panel report 

Colin Clubbe 
James Jansen 

1700 Close  
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Appendix 2 
 

Objectives and Expectations for the Workshop 
 
This document sets out the objectives and expectations for the workshop in relation to the terms of 
reference; expected outputs from the review; and the timeline for the review process. 
 
 
A. Terms of Reference 
 
Context 
 
The Government is conducting a 5-year review of its sustainable use Marine Protected Area (MPA).  The 
MPA was established in 2012 to protect and conserve the region’s rich and diverse marine life, whilst 
allowing sustainable and carefully regulated fisheries.  A set of published objectives was established 
against which to assess the effectiveness of the MPA.  Further protection measures were introduced in 
2013.  The Government will undertake a review of the MPA every 5 years.  
 
The Government is establishing an ad-hoc Advisory Group to oversee the first review due in 2018 and 
provide advice for consideration by the Government.  The review will be open and transparent and 
engage different stakeholder groups.  The effectiveness of the MPA will take some time to become 
apparent as evidence is accumulated over several review cycles and this review will therefore consider 
the monitoring and research necessary to facilitate that future assessment.   
 
Aims 
 To consider how scientific understanding of the South Georgia Maritime Zone has developed since 

2013; 
 

 To provide any initial evidence-based assessment of the effectiveness of current management 
measures and advice on the degree to which evidence might support any revisions to management 
measures; 
 

 To review, and assess the effectiveness of, existing monitoring measures for evaluating the extent 
to which the objectives of the sustainable use MPA are met; 

 
 To contribute to priorities for future scientific research, including any new research and monitoring 

that may be necessary; 
 

 To provide a report for consideration by the Government by the end of May 2018. 
 
Methods of Work 
 
1. The group will comprise a Chair and representatives from stakeholder groups with interests in the 

ecosystem will be invited to participate including scientists, fishery operators, tourism operators 
and others.  The group will be chaired by Dr Colin Clubbe.  The Government will provide the 
Secretariat. 
 

2. The group will convene for a 2-day workshop on 21/22 November to be held at the British Antarctic 
Survey in Cambridge.   
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3. The documentation for the workshop will include a background paper prepared for the group 
collating relevant evidence based on current research, bringing together information gathered 
through a Darwin Plus funded workshop hosted by BAS in May 2017 on existing datasets and 
research activities.  The group will also consider other submissions by interested Parties to support 
the review, and may request additional information from relevant experts or organisations, if 
required to address the aims above.  Such papers are expected to be available in September. 

 
4. The Chair, in conjunction with GSGSSI, may hold a second meeting of the group in April 2018 to 

facilitate the agreement of the final report and advice. 
 
5. The Chair will report to the Government with a final report by end-May 2018.   
 
 
B. Expected Outputs of Review 
 
Record of workshop: the Secretariat and Chair will produce a record of the workshop for circulation to 
participants for comment in December with a view to finalisation in January 2018; 
 
Report: the workshop will agree an outline report setting out the structure and high-level content.  The 
Secretariat and Chair will work with participants to develop and finalise this for submission to 
Government by May 2018.  This report will include details of participation, workshop documentation 
and process; 
 
Published science background paper: revised and updated science background paper for publication 
following submission of report to Government;  
 
Research and monitoring plan: the arrangements for developing a research and monitoring plan will be 
discussed and agreed at the workshop.   
 
 
C. Timeline for review process 
 

 21-22 November – workshop held; outline of report structure and high-level content agreed; 

 December 2017 – record of workshop circulated for comment; 

 January 2018 – workshop record finalised and agreed; media update on progress; 

 February 2018 – first draft report circulated for comment; 

 February – April 2018 – agreement on report content (with follow-up meeting as required); 

 May 2018 – final report submitted to Government. 
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Annex 1 –  South Georgia & the South Sandwich Islands MPA Review Background Paper 
 

With the agreement of the advisory group, the background paper is currently being revised and 
updated and will be made publically available on completion at a later date.  
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Annex 2 - Evidence of ecosystem change and emerging threats 
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Annex 3 – TOR 2: Evidence-based assessment of effectiveness of current management measures 
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Annex 4 – TOR 3: Review and assess effectiveness of existing monitoring measures 
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