Toothfish fishing at the South Sandwich Islands (CCAMLR Subarea 48.4)
Context
A complete closure to fishing for Patagonian and Antarctic toothfish (Dissostichus eleginoides and Dissostichus
mawsoni) within the South Sandwich Islands (SSI) section of the Government of South Georgia & South Sandwich

Islands (GSGSSI) Marine Protected Area (MPA) has been advocated by the Great British Oceans initiative.
This note and background supporting information reviews the current understanding of the South Sandwich
Islands toothfish, the rationale underpinning current management advice, and the design of the UK research
programme which uses commercial vessels to collect information.
The science, management and policy implications of a closure on the UK research programme in the South
Atlantic Antarctic region are discussed.

Synopsis
Stock identity
The South Sandwich Islands toothfish comprise two species, Patagonian toothfish (Dissostichus eleginoides) in
the north and Antarctic toothfish (Dissostichus mawsoni) in the south. At the SSI both species are managed as
independent stock units, which is the optimum initial precautionary assumption. However, based on the
research carried out by the UK around the SSI it is becoming evident that the SSI Patagonian toothfish are, most
likely, part of the South Georgia population and the Antarctic toothfish part of a larger population distributed to
the south, including throughout the British Antarctic Territory.
The wider biological links do not preclude separate monitoring and management of the SSI stock units, but
means that a closure of the SSI toothfish fishery will not in itself isolate a self-contained breeding population
that would be protected from external exploitation and impacts. A closure to the current research fishery will
have a negligible, if any, local conservation benefit for the toothfish at SSI, but will have a tangible negative
impact on UK research in its Antarctic territories.

The fishery
The South Sandwich Islands toothfish fishery is not a commercial operation, it is only presented as such to
CCAMLR, to avoid political sensitivities. GSGSSI sets out when and where the licensed vessels should set fishing
longlines, as part of a scientifically directed data collection, research and monitoring programme.
The allocation of research fishing locations reduces vessel efficiency and is therefore considered part of the
vessels contribution to the monitoring and scientific understanding of the region. Experience has shown that
without such strict direction, the vessels would fish in a single high density area to maximise their catches.

The GSGSSI & UK CCAMLR science programme
The UK CCAMLR science team advice is that the current SSI monitoring fishery is sustainable, independently
monitored, uses a gear type with minimal impact to the environment, and is not a threat to the wider ecosystem.
The UK science team have developed, presented and endorsed the scientific basis of the current management
of the SSI toothfish units within CCAMLR. It would be almost impossible for them to argue against their previous
advice and maintain credibility at CCAMLR. A closure would have to be presented as a policy decision.
The UK CCAMLR science team advice is that terminating the current scientific research programme will create a
black hole in data, data which is needed for management advice for the SSI and the wider regional stocks. It will
weaken the UK science position in CCAMLR and impact a long-standing and well-developed wider UK science,
policy, and influence strategy in the South Atlantic, including the UK British Antarctic Territory. Closure will have
a negative conservation impact for the region.

CCAMLR
The SSI Patagonian fishery is regarded in CCAMLR as the exemplar of how to gather scientific data in a
precautionary and systematic way to ensure the development of a long-term sustainable stock assessment
process within CCAMLR. The clear timeline of development based on sound research is often cited as the model
and standard by which data poor regions in the Southern Ocean should be developing.
If a closure was unilaterally declared and widely advertised, and thus if CCAMLR were aware of the closure, there
would be no agreement on the management of the SSI at CCAMLR due to sovereignty issues as CCAMLR operates
by complete consensus. The current ‘established’ fishery status would immediately lapse, thus opening the
fishery to fishing proposals from all CCAMLR Member States and relinquishing any control over the fishery in SSI
by the UK. There could also be a knock-on impact on the management agreement for South Georgia, particularly
area A which is closed to fishing
If the closure is not advertised at CCAMLR, the most likely outcome of not fishing the catch limit would be that
CCAMLR would consider the management area as a data poor zero-catch limit Subarea (no data and or
assessment advice). Such a categorisation would allow any CCAMLR Member to submit a research proposal to
fish for toothfish in the Subarea to fill the data gap created, restrictions such as the winter fishery would lapse.
A science basis for the closure would not be supported at CCAMLR due to lack of scientific evidence justifying a
closure. Therefore, to maintain the closure, the UK would need to block CCAMLR science proposals in the SSI at
Commission, raising sovereignty issues and damaging the GSGSSI and UK reputation for science based
management and advice, as well as damaging the good standing of the UK diplomatic input to the international
developments in Antarctica.

UK CCAMLR science team advice
The current toothfish fishing conducted at the SSI is not a commercial fishery. The fishery is a well-managed,
sustainable, independently monitored fishery with low ecological risk, providing the framework for a longstanding research data gathering programme conducted for GSGSSI by commercial vessels.
Closing the area would have no beneficial conservation impact but will create a data black hole that will
negatively impact wider regional Antarctic toothfish sustainable management.
The creation of a data black hole and the loss of influence in the SSI research links with the BAT and the Weddell
Sea regions will reduce, not enhance, UK influence and delivery of its conservation objectives in the South
Atlantic Antarctic region.

Dr Chris Darby (UK Chief Scientist to the Commission for the Conservation of Antarctic Marine Living
Resources, Cefas),
Dr Marta Soeffker (Fisheries Ecologist, delegation member to the Commission for the Conservation of
Antarctic Marine Living Resources, Cefas)
Dr Mark Belchier (CCAMLR Scientific Committee Chair, Science Manager, South Georgia, British Antarctic
Survey)
Dr Phil Trathan (Head of Conservation Biology, British Antarctic Survey)
Dr Tim Earl (Fisheries and Ecosystems modeller, Cefas)

Toothfish fishing at the South Sandwich Islands – Supporting information
Background
The South Georgia & South Sandwich Islands (SSI) Maritime Zone falls within the area of the Southern Ocean
under the jurisdiction of the Convention for the Conservation of Antarctic Living Resources (CCAMLR), to which
the UK is a signatory. Management of the waters around South Georgia and the South Sandwich Islands
therefore comprise management procedures set both by CCAMLR and by the Government of South Georgia &
South Sandwich Islands (GSGSSI). GSGSSI enforces and adds to CCAMLR management measures, for instance,
catch limits are generally set below those agreed by CCAMLR and the fishery is confined to the winter months
when seabirds are not breeding.

Toothfish
Stock identity
Two species of toothfish occur in Antarctic waters (Figure 1).
The Patagonian toothfish (Dissostichus eleginoides) stock distributions occur, predominantly, around the subAntarctic Islands but also extend north along the South American continental shelf.
Tagging studies have established that there is negligible movement between the main Patagonian toothfish
populations illustrated in the Figure 1. Between adjacent seamounts, or shelf areas, dispersion and or spawning
migration associated movement, has been regularly recorded. Vertical migration occurs as part of the
Patagonian toothfish life cycle, related to growth - migration from shallow to deep water as size increases, and
annual spawning - which occurs in shallower waters.
Antarctic toothfish (Dissostichus mawsoni) is confined to Antarctic waters, ranging from the continental shelf,
northwards, to the southernmost sub-Antarctic Islands.
Juveniles are associated with the shallower waters around the continental shelf. Adults feed in the deeper
waters of the continental shelf. Tagging and biometric studies indicate migration offshore to the sub-Antarctic
seamounts to spawn before returning south. Although currently managed within the separate management
units illustrated in Figure 1 (e.g. the Ross Sea), Antarctic toothfish may form a continuous distribution around
the Antarctic continent.

South Georgia & South Sandwich Islands management units
The two species of South Georgia & South Sandwich Islands toothfish are currently managed and assessed as
three distinct stock units by CCAMLR; the optimum initial, precautionary assumption.
However, it is becoming evident that the distribution of the SSI Patagonian toothfish is linked to the South
Georgia population (Figure 2 & 3) and the Antarctic toothfish part of a larger stock distributed to the south and

west (Figure 4), within the CCAMLR management regions around the South Orkneys (Area 48.2) and Weddell
Sea (Area 48.5 & 6).
The wider biological links do not preclude separate monitoring and management of the SSI stock units, but
signifies that the SSI stock units are not isolated self-contained breeding populations that if fully protected from
exploitation would be independent from external impacts; their monitoring and management needs to be linked
to the wider external policies.

CCAMLR stock assessment and management
CCAMLR currently assumes that the three stocks, are separate entities, distinct from the larger units with which
they have been linked, which is recognised as the most precautionary stock assessment and management
approach; until the necessary assessment information (e.g. migration rates between areas) are available.
Assessment of all three South Georgia & SSI stock units is based on the release and recapture of tagged fish
following CCAMLRs agreed, and internationally accepted, protocols and analytical approaches.
The South Georgia & SSI Patagonian toothfish assessments are both CASAL fully integrated statistical models.
The Antarctic toothfish, due to the shorter period over which tagging has been conducted, uses a simpler tag
based approach.
Both SSI stock units are considered by CCAMLR to have relatively robust assessments and as being sustainably
exploited, at target rates averaging 4% per annum. This compares to the optimum exploitation target for cod
stocks of around 15%.
For the SSI the relatively low catch limits, combined with the requirement to distribute the monitoring fishery
across a wide geographic area, have resulted in low and noisy tag return rates. To ensure robust sustainable
management the uncertainty is incorporated within the assessment and management process for both stock
units.
The SSI Patagonian fishery is regarded in CCAMLR as the ‘exemplar’ of how to gather scientific data in a
precautionary and systematic way to ensure the development of a long-term sustainable stock assessment
process within CCAMLR. The clear timeline of development based on sound research is often cited as the model
by which the other data poor regions in the Southern Ocean should be developing.

GSGSSI management measures
In addition to the CCAMLR management measures and catch limits, GSGSSI applies additional vessel and fishery
restrictions.


Fishing is restricted to the winter months when seabirds and marine mammals are not breeding.



Longlining is only permitted deeper than 700m (550m CCAMLR) and shallower than 2250m



Benthic closed areas restrict fishing in vulnerable benthic habitats, juvenile and high by catch areas



Vessels are required to use hook markings that identify the vessel using them

The South Sandwich Islands toothfish fisheries
Fishing around the SSI is categorised as an established “international” fishery within CCAMLR but is tacitly
accepted as a UK managed restricted access fishery. Vessels carry independent, international, scientific
observers to monitor the vessel fishing process and data reporting, collect biological samples from the catch and
by-catch and monitor predator and seabird interactions. The catches from the area are presented in Table 1.
Longlining is only permitted deeper than 700 m (500 m CCAMLR) and shallower than 2000 m (CCAMLR no limit).
As a result of the narrow shelf topography of the SSI this means that 98% of the SSI waters are closed to toothfish
fishing.
On the basis of scientific advice, the SSI commercial fishery has been gradually phased out and the GSGSSI
licensed vessels are no longer permitted to fish in their preferred, commercially viable sites, until they have
undertaken a research fishery which allocates the majority of the allocated catch limit.
The vessels are required to conduct research and monitoring for GSGSSI by setting lines in pre-specified
locations. Initially, during the transition from the commercial fishery to the monitoring programme, vessels were
free to set lines within research blocks set out along the island chain. In recent years the restrictions have been
tightened and vessels are allocated pre-specified fishing locations at which to set lines (or, after consultation, as
close as possible, Figure 5). The research and monitoring design ensures that effort and tags are distributed
evenly throughout the population, to reduce the bias and noise in the stock assessment process and monitor
movements and migration, and to allow scientific samples to be collected from across the whole SSI region.
The allocation of research fishing locations has reduced vessel efficiency, increasing costs and therefore is
considered part of the vessels contribution to the monitoring and scientific understanding of the region. Left to
their own decisions, the vessels would fish in a single, favoured high density, area which would restrict the
information available for scientific analysis.

Additional scientific research in the SSI management area
Under the CCAMLR research protocol, the UK is currently conducting a three year research survey within the
southern portion of the GSGSSI MPA extending into CCAMLR Subarea 48.2 (Figure 6).
The information is needed to determine the wider geographical extent of the Antarctic toothfish in the southern
SSI, particularly in the context of the links to the research being conducted near the south Orkneys by Ukraine
and Chile, and current and historic research in the Weddell Sea and Subarea 48.6

Closure of the South Sandwich Island toothfish fishery
Current management
CCAMLR considers the toothfish within the SSI, Subarea 48.4, to be sustainably fished, at rates that are in line
with if not more precautionary than, internationally agreed standards. The fishery is fully monitored and is not
a threat to the target species, predators, by-catch or the wider ecosystem.
There is negligible habitat for toothfish outside of the SSI maritime zone and within CCAMLR Subarea 48.4, that
is suited to a toothfish fishery and from which representative data could be collected.
If the closure were not advertised and CCAMLR aware:


No catch would mean that no data on the toothfish population dynamics in the SSI area would be
presented at CCAMLR.



After one or two years, there would be no assessment advice for the stock units.



After two years with no data and assessment the subarea would lose its status as an established fishery.



CCAMLR would consider the Subarea had reverted to a zero-catch limit fishery (no data and or
assessment advice).



A zero-catch limit would allow any member to submit a research application to fish for toothfish in the
Subarea.



Other members would not be restricted to the GSGSSI conservation protocols e.g. winter fishery, hook
marking.



In order to maintain the closure, the UK would need to block the proposals in Commission.

If the closure was advertised and CCAMLR aware:


Due to sovereignty issues and no science basis, there would be no agreement on the management of
the SSI at CCAMLR



The current ‘established’ fishery status would immediately lapse.



There could also be an impact on CCAMLR agreement for South Georgia.

Science issues
The UK CCAMLR science team have presented and endorsed the scientific basis of the current management of
the SSI toothfish units within CCAMLR. It would be almost impossible for them to argue against their previous
advice and maintain credibility. Consequently, a closure would need to be presented as a policy decision or
based on science other than that applicable to fisheries management.
Closure of the South Sandwich Islands would create a data black hole in a key area of the Sub-Antarctic.


Antarctic toothfish - given the established links with adjacent areas (48.2 and the Weddell Sea), the
closure would reduce the ability of the UK science team to engage in the development of the research

conducted by Chile and the Ukraine in the British Antarctic Territory (BAT) region and to maintain a,
data linked, position in the development of the Weddell Sea MPA, particularly after BREXIT.


For the northern Patagonian toothfish, not monitoring the dynamics of a significant part of the regional
toothfish distribution would be considered non-precautionary.



For both species there would be scientific pressure from CCAMLR to resume data collection.



Under CCAMLR regulations, if the UK did not resume the programme, it could be filled by other
Members putting forward research programmes; which the UK would need to block to maintain the
closure or lose control of the data collection in its waters.

Research vessels
The data required from the fishery could not be collected by research vessels:


Research vessels are not equipped to the same extent as fishing vessels,



The cost is substantially greater than using some catch to cover those of a fishing vessel



The practicalities of deploying the amount of gear and the volume of catches required to recapture
sufficient tags and collect the biological information required, would make the use of a research vessel
irrational.



The noise introduced by reducing the current level of information collected would reduce the quality
of the science advice and its utility.

Policy issues
The current toothfish fishery at the South Sandwich Islands is not a commercial fishery it is a science led research
data gathering programme conducted by fishing vessels.
A total closure to the current research fishing would have no beneficial conservation impact but will create a
data black hole that will negatively impact the ability to manage the toothfish in the wider region according to
agreed sustainable practices.
The UK reputation for science based advice and management within the CCAMLR area would be damaged.
The UK CCAMLR science team have a strong reputation for the quality of its research, monitoring, assessment
and advice programmes. The research has allowed the development of links to equivalent and adjacent research
being conducted by Chile and Ukraine in Subarea 48.2, near to the South Orkneys, with Japan and South Africa
fishing and conducting research in Subarea 48.6, and with the German team developing the MPA proposal for
the Weddell Sea.
The creation of a data black hole and the loss of influence in the SSI research links with the BAT and the Weddell
Sea regions will reduce, not enhance, UK influence and deliver of its conservation objectives in the South Atlantic
Antarctic region.

At the same time the loss of data from an area that is being directly linked to the South Georgia stock will reduce
the quality of the information available for the management of that stock. Its current reputation for research
and monitoring will be diminished and its MSC status will be directly impacted and reduced.

Conclusion
Stock identity
Toothfish in the South Sandwich Islands comprise two species; Patagonian toothfish (Dissostichus eleginoides)
in the north and Antarctic toothfish (Dissostichus mawsoni) in the south. The distribution of the SSI Patagonian
toothfish is linked to the South Georgia population and the Antarctic toothfish part of a larger stock distributed
to the South Orkneys (Area 48.2) and Weddell Sea (Area 48.5 & 6).
The wider biological links do not preclude separate monitoring and management of the SSI stock units, but
signifies that the SSI stock units are not isolated self-contained breeding populations, which if fully protected
from exploitation would be independent from external impacts; their monitoring and management needs to be
linked to the wider regional strategies.
Current management
To date both species have been managed as separate units, in line with and exceeding international standards.
The UK science team and CCAMLR advice is that current exploitation rate is sustainable, the research fishery
independently monitored, uses a gear type that does not cause environmental damage and is not considered a
threat to the wider ecosystem.
The fishery
The current toothfish fishery at the South Sandwich Islands is not a commercial fishery, it has been conducted
by commercial vessels supporting a science led research and monitoring programme.
The data required to support the MPA monitoring and regional assessments are long term time series. They
could not be collected sporadically by research vessels, which are not equipped to the same extent as fishing
vessels, the cost is substantially greater than using some catch to cover those of a fishing vessel and the
practicalities of deploying the amount of gear required would make the use of a research vessel irrational.
CCAMLR
Closure would most likely a negative conservation impact. It would create a data black hole that would result in
pressures from CCAMLR, and likely the MSC (by setting conditions on the South Georgia status), to resume data
collection.
Terminating the current scientific research programme will prevent the collection of information that is needed
for management advice for the wider regional stocks, weakening the UK science position in CCAMLR and
impacting a wider UK science strategy in the South Atlantic including the UK British Antarctic Territory.

In order to prevent other CCAMLR Members from applying for research permits in the area to fill the data gap,
the UK would have to resume monitoring or, as a policy decision, go against CCAMLR science advice. Closure of
the research fishery would therefore be policy decision made with no clearly defined science basis. The UK
reputation for science based advice and management within the CCAMLR area would be damaged.
Closing the South Sandwich Islands would have major unintended consequences, as a fisheries management
policy it would be seen as creating a paper park, with potential local and regional negative conservation impact.
Closing the South Sandwich Islands would not represent UK science and CCAMLR engagement at its best.

Dr Chris Darby (UK Chief Scientist to the Commission for the Conservation of Antarctic Marine Living
Resources, Cefas)

Figure 1. Approximate distributions of Antarctic and Patagonian toothfish in the Southern Ocean, also showing
the CCAMLR management areas and the location of the Polar Front (dashed line).
https://www.niwa.co.nz/fisheries/research-projects/the-ross-sea-trophic-model/toothfish-fishery

Figure 2 - Patagonian toothfish moving between the South Sandwich Islands and South Georgia; blue are releases
at the South Sandwich Islands, red releases at and South Georgia. Labels show the sex of the recaptured
toothfish at recapture site: M – male, F – female, NA – unknown. From Soeffker et al. (2015) WG-SAM-15/30.

Figure 3 – Patagonian toothfish (Dissostichus eleginoides). movement hypothesis between South Georgia and
the South Sandwich Islands based on tagging returns. From Soeffker et al. (2015) WG-SAM-15/30.

Figure 4 - Linked release (red square) and recapture (blue triangle) events for long-distance movements of
Dissostichus mawsoni in the CCAMLR area
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Figure 5 – spatially balanced points assigned based on the fishing probability raster. These points form 60
sampling stations from which each research fishing season is randomly assigned 30 stations. The 700m depth
contour is shown in red, the 1000 and 2000 m depth contours in grey.

Figure 6 – Proposed approximate survey station locations within and adjacent to the UK South Georgia and the
South Sandwich Islands MPA, for the three survey proposals by Chile (orange), United Kingdom (green) and
Ukraine (blue). The area in grey indicates the extent of the established toothfish fishery in Subarea 48.4.

Table 1: Catch history for Dissostichus spp. in Subarea 48.4 since 2004. Prior to 2014, when a species-specific
catch limit was introduced, there was a combined catch limit for the subarea. (Source: STATLANT data for past
seasons, catch and effort reports for the current season.)
Season

2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
*

Catch limit
(tonnes)

Reported catch (tonnes)
D. eleginoides

D. mawsoni

Total

28
100
100
100
100
150
116
70
81
115
44, 24*
42, 28*
47, 39*
47, 38*

0
27
18
54
98
74
57
39
55
70
44
42
42
36

0
0
0
0
0
59
56
15
22
40
24
28
28
28

0
27
19
54
98
133
114
54
78
110
68
70
70
70

Catch limits for D. eleginoides and D. mawsoni respectively.

