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Executive Summary  
 

As a result of international concern over the cause and level of seabird mortality in longline fisheries, the United 
Nations Food and Agricultural Organisation (FAO) Committee of Fisheries (COFI) developed an International Plan of 
Action-Seabirds. The IPOA-Seabirds stipulates that countries with longline fisheries (conducted by their own or foreign 
vessels) or a fleet that fishes elsewhere should carry out an assessment of these fisheries to determine if a bycatch 
problem exists and, if so, to determine its extent and nature. If a problem is identified, countries should adopt a National 
Plan of Action – Seabirds for reducing the incidental catch of seabirds in their fisheries. 
 
South Georgia and the South Sandwich Islands (SGSSI) are a United Kingdom Overseas Territory and the combined 
area covered by the Territorial Sea and Maritime Zone of South Georgia is referred to as the South Georgia Maritime 
Zone (SGMZ) and fisheries within the SGMZ are managed by the Government of South Georgia and South Sandwich 
Islands (GSGSSI) within the framework of the Convention on the Conservation of Antarctic Marine Living 
(CCAMLR). In March 2005, a meeting of representatives of all relevant UK Overseas Territories Governments, Non-
governmental Organisations (NGOs) and other stakeholders was held in the Falkland Islands to discuss the 
responsibilities and obligations of Parties to the Agreement on the Conservation of Albatrosses and Petrels (ACAP), 
and to identify priorities for the management and conservation of albatrosses and petrels in South Atlantic Overseas 
Territories. Recognising the seriousness of the impact of seabird bycatch in the Southern Ocean, one of the chief 
recommendations of this meeting (categorised as ‘high priority’ for action) was the need to carry out an IPOA-Seabirds 
assessment of the seabird bycatch associated with the Patagonian toothfish Dissostichus eleginoides, mackerel icefish 
Champsocephalus gunnari and Antarctic krill Euphausia superba fisheries around SGSSI in order to inform the 
Government of South Georgia and the South Sandwich Islands (GSGSSI) whether a NPOA-Seabirds for the area is 
required. Mortality associated with trawl fisheries is less well documented but is an increasingly recognized problem 
and may be a major cause of decline for some seabird populations. To address the intention of the IPOA-Seabirds, 
which is to reduce seabird bycatch, this document represents an assessment of the three fisheries operating in the 
SGMZ (longline and trawl). 
 
These waters are particularly important for albatrosses and petrels with colonies occurring at approximately 50 
locations on both mainland South Georgia and offshore islands. Four species of albatross breed on South Georgia - 
Wandering, Black-browed, Grey-headed and Light-mantled sooty albatross – and the populations of all four species are 
of international importance. In addition, there are many globally important petrel breeding populations on the islands. 
South Georgia currently has arguably the most rapidly declining albatross populations in the world.  
 
Although IPOA-Seabirds provides guidelines for the preparation of an assessment, it does not specify the criteria for 
assessing what constitutes a bycatch ‘problem’ and therefore whether a state should develop a NPOA-Seabirds. To date, 
different approaches have been taken to conducting assessments and developing plans. The approach taken here follows 
that adopted by the NPOA-Seabirds for the Falkland Islands  – that a NPOA-Seabirds is required if there is evidence 
that fisheries operating within the SGMZ are potentially causing an impact at the populations level to seabird breeding 
populations, either in the SGMZ or further afield. 
 
Patagonian toothfish longline fishery 
The South Georgia toothfish fishery was certified by the Marine Stewardship Council (MSC) as an internationally 
recognised sustainable fishery in March 2004, and was the first  Antarctic fishery and the only Patagonian toothfish 
fishery to receive MSC certification.  
 
Although historically the seabird bycatch rates in the toothfish longline fishery around South Georgia were high, 
bycatch in the toothfish longline fishery has now been reduced to zero. This has been achieved largely through a range 
of management steps, particularly CCAMLR Conservation Measures. These include, but are not limited to: 
 

• a suite of highly prescriptive and mandatory mitigation measures that have been implemented and 
strengthened (where appropriate) by the GSGSSI, coupled with the willingness of shore-based industry crews 
to cooperate with scientific observers and researchers to refine and improve the suite of mitigation measures 
adopted. This includes a closed fishing season for eight months of year, which coincides with the breeding 
season for South Georgia albatrosses and petrels. 

 
The following measures are also applicable to the icefish and krill trawl fisheries; 

• an International Scientific Observer Scheme in which scientific observers from one CCAMLR Member State 
are placed on vessels of another to monitor catch composition and the interaction of fishing gear with birds 
and marine mammals. 

• a dedicated Fishery patrol vessel (FPV) which patrols the SGMZ throughout the year to ensure compliance 
with Conservation measures and to deter Illegal, Unregulated and Unreported (IUU) fishing 
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The level of seabird bycatch (birds caught per 1,000 hooks) has declined dramatically in this fishery over the last 15 
years from an estimated peak of 5,755 birds (at 0.23 birds/1,000 hooks in 1996) to zero birds in 2006. The SGSSI and 
CCAMLR experience demonstrates that seabird mortality can be reduced to negligible levels in large-scale regulated 
longline fisheries, and sustainable toothfish fishery policies and practices developed and implemented in Subarea 48.3 
offers a model of best practice in bycatch assessment, and development and implementation of mitigation and 
enforcement of measures, using an adaptive management approach, and one that could have wide application to other 
fisheries and administrations. 
 
On the basis of our findings, there is no evidence to suggest that the South Georgia toothfish fishery has a seabird 
bycatch problem, and therefore there is currently no need to develop a NPOA-Seabirds for this fishery. However, 
recommendations are made that would improve the management of the fishery to ensure seabird mortality is maintained 
as close to zero as possible, eradicate residual haul bycatch and help reduce the incidence of hook ingestion. 
 
Mackerel Icefish trawl fishery 
Although mitigation measures to reduce seabird net entanglements are less well developed than many measure for 
demersal longline fisheries, this fishery has pioneered measures, such as net binding which is proving a very effective 
measure for reducing mortalities on the shot. As a result of this, and other measures such as cleaning of nets before 
setting, prohibiting offal discharge during shooting and hauling, coupled with a vessel specific 20 seabird bycatch 
threshold  have resulted  in seabird bycatch rates in this fishery declining from 0.26 birds per trawl in 2001 to 0.07 in 
2006. 
 
While in recent years there was undoubtedly a bycatch problem in this fishery, in the last two years particularly, the 
level of bycatch has been greatly reduced and work is required to reduce bycatch further, particularly to identify 
measures to reduce bycatch on the haul. There is currently no need to develop a NPOA-Seabirds for this fishery. 
However, annual bycatch rates should be monitored closely and if bycatch rates increase markedly further consideration 
should be given to drafting a Plan of Action.  
 
However, recommendations are made that would potentially reduce the remaining seabird bycatch level to negligible 
levels, and would help export ‘best practice’ to other parts of the Convention area. This includes a recommendation for 
the GSGSSI to commission work to investigate potential mitigation measures targeted specifically at the haul. 
 
Krill trawl fishery 
There have been no reported seabird mortalities in this fishery in the last six years. 
 
Seabird bycatch mortality does not appear to be a problem in the krill trawl fishery operating in Subarea 48.3, as there 
have been no reported deaths of birds in the last six years, nor is significant incidental mortality reported in other krill 
trawl fisheries in other parts of the Convention Area. Consequently, there seems no justification for a NPOA-Seabirds 
for the krill fishery in Subarea 48.3 at the present time.  
 
However, there has been a low level of coverage by scientific observers on krill vessels, so there may be a low 
incidence of interactions and/or mortality that is not being reported. It is recommended that overall observer coverage 
effort be increased for adequate and representative sampling across the fleet. 
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1. Introduction 

1.1 Purpose and scope of assessment 
Incidental mortality of seabirds by pelagic (mid-water) and demersal (bottom) longline fishing has been well 

documented around the world and has been linked with a global decline of many species of albatrosses and 

petrels (Procellariformes) (Croxall et al. 1990, Brothers 1991, Cherel et al. 1996, Schiavini et al. 1998, 

Weimerskirch et al. 1997, 1999, Robertson and Gales 1998, Nel et al. 2002a,). Longline fisheries kill an 

estimated 100,000 albatrosses and 200,000 other seabirds every year (Nel and Taylor 2003) and globally 19 of 

the 22 species of albatrosses and many species of petrels are now under threat of extinction1. Although 

albatrosses and petrels face a myriad of anthropogenic and natural threats both at sea and in their land-

based breeding colonies, longlining is currently recognised as the most pervasive and immediate threat to 

albatrosses (Robertson and Gales 1998; Croxall et al. 1998; Baker et al. 2002). The majority of longline deaths 

occur during line setting when seabirds scavenging baits become hooked or entangled and drown as the line 

sinks. Mortality associated with trawl fisheries is less well documented but is an increasingly recognized 

problem and may be a major cause of decline for some populations of seabirds (Sullivan 2006a, 2006b, 

Watkins et al. in prep and Baker et al. 2007).  In trawl fisheries, incidental mortality is caused by birds diving 

for fish caught in the wings of the net, with birds becoming entangled and drowned, or from striking the 

warp during trawling operations. Albatrosses are particularly susceptible to increased adult mortality as 

they are long-lived species, characterised by naturally high levels of adult survivorship, late onset of 

breeding, a low reproductive rate, and a long breeding cycle. 

 

As a result of international concern over the cause and level of seabird bycatch mortality, the United Nations 

Food and Agricultural Organisation (FAO) Committee of Fisheries (COFI) established a technical working 

group in 1997 to draft guidelines to reduce incidental mortality from longline fisheries and prepare a draft 

Plan of Action to implement these guidelines. The resulting International Plan of Action-Seabirds (hereafter 

IPOA-Seabirds), developed within the framework of the FAO Code of Conduct of Responsible Fisheries 

(Articles 7.6.9 and 8.5), was published in 1999 (FAO 1999a). The IPOA-Seabirds stipulates that countries with 

longline fisheries (conducted by their own or foreign vessels) or a fleet that fishes elsewhere should carry out 

an assessment of these fisheries to determine if a bycatch problem exists and, if so, to determine its extent 

and nature. If a problem is identified, countries should adopt a National Plan of Action – Seabirds (hereafter 

NPOA-Seabirds) for reducing the incidental catch of seabirds in their fisheries. 

 

South Georgia and the South Sandwich Islands (SGSSI) are a United Kingdom Overseas Territory, and in 

March 2005, a meeting of representatives of all relevant UK Overseas Territories Governments, Non-

governmental Organisations (NGOs) and other stakeholders was held in the Falkland Islands2 to discuss the 

responsibilities and obligations of Parties to the Agreement on the Conservation of Albatrosses and Petrels 

(ACAP – see section 3.6), and to identify priorities for the management and conservation of albatrosses and 

petrels in South Atlantic Overseas Territories3,4. Recognising the seriousness of the impact of seabird bycatch 

in the Southern Ocean, one of the chief recommendations of this meeting (categorised as ‘high priority’ for 

action) was the need to carry out an IPOA-Seabirds assessment of the seabird bycatch associated with the 

Patagonian toothfish Dissostichus eleginoides, mackerel icefish Champsocephalus gunnari and Antarctic krill 

Euphausia superba fisheries around SGSSI (toothfish, icefish and krill hereafter), in order to inform the 

Government of South Georgia and the South Sandwich Islands (GSGSSI) whether a NPOA-Seabirds for 

these fisheries is required.  This document presents this assessment. 

 

                                            
1 The albatross family Diomedeidae has the highest proportion of species under threat of global extinction of any bird family (BirdLife 2004). 
2 Funded through the UK Foreign and Commonwealth Office (FCO) Overseas Territories Environment Programme. 
3 Albatross and Petrels in the South Atlantic: Priorities and Conservation.  Proceedings of and International Workshop for UK Overseas Territories, 
Falkland Islands 12-16 March 2006. Falklands Conservation 
4 Twelve species listed under the Agreement for the Conservation of Albatrosses and Petrels (ACAP) breed in UK OTs of the South Atlantic (an 
acknowledged epicentre of global seabird diversity), one Critically Endangered, three Endangered and four Vulnerable  (IUCN 2004, BirdLife 2004). 
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1.2 Territory of the SGSSI and area covered by the assessment 
South Georgia and its associated smaller offshore islands lie 2,000 km east of the southern tip of South 

America, 1,390 kilometres east-southeast of the Falkland Islands and 350 km below the Antarctic Polar Front 

in the Southern Ocean. The smaller South Sandwich Islands are a further 725km south-east of South Georgia 

(Figure 1). A Territorial Sea of 12nm has been enforced by Britain since 1989 under SGSSI (Territorial Sea) 

Order 1989, in accordance with the rules for the establishment of Exclusive Economic Zones (EEZs) set out in 

the 1982 United Nations Convention on the Law of the Sea (UNCLOS). This is defined from baseline points 

on the Islands' coastlines, together with the seabed of the territorial sea and its subsoil, and includes Shag 

Rocks, Black Rock, Clerke Rocks and the Office Boys, and all islands in the South Sandwich Islands.  
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Figure 1.  Location of South Georgia and the South Sandwich Islands and associated CCAMLR Subareas. 
 

In a response to the development of an unregulated fishery in deep waters occurring beyond the 12nm 

territorial limit, and as a move to ensure effective enforcement of regulations under the Convention on the 

Conservation of Antarctic Marine Living Resources, a Maritime Zone of 200nm was declared in 1993 

(Proclamation (Maritime Zone) No. 1 of 1993), which includes the seabed and subsoil as well as associated 

natural resources. The inner boundary of the Maritime Zone is the outer limit of the Territorial Sea (12 nm) 

and the outer boundary measured as 200 miles from the low-water line or other baseline points defined in 

the 1989 Territorial Sea Order. The combined area covered by the Territorial Sea and Maritime Zone is 

referred to as the South Georgia Maritime Zone (SGMZ).   
 

The area covered by the Convention on the Conservation of Antarctic Marine Living Resources is divided 

into a number of ‘statistical areas’. The SGSSI falls within Subareas 48.3 (South Georgia, including Shag 

Rocks), 48.4 (South Sandwich Islands) with a small section in 48.2 (see Figure 1). This report deals with 

fisheries and seabird bycatch occurring within the first two areas, although almost all (regulated) fisheries 

activity (and hence available seabird bycatch data) relates to Subarea 48.3. There is no fishing activity in 48.2, 

and no fishing activity south of 60°S in 48.4.  
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1.3 Structure of the Assessment 
This assessment presents a review of the scale, impact and management of seabird bycatch within SGMZ 

waters and an assessment of the need for a NPOA-Seabirds for fisheries operating within the SGMZ. The 

assessment begins with a brief overview of the global status of seabird bycatch, the international policy and 

legal framework which has been developed to address it, and a summary of current mitigation measures to 

reduce or eliminate the problem (Part A). This is followed by an overview of the policy, legal and 

management frameworks relevant to the toothfish, icefish and krill fisheries in the SGMZ (Part B), an 

assessment of the seabird bycatch problem in SGSSI waters in each of the three fisheries (Part C), and finally 

an evaluation of the need for a NPOA-Seabirds covering these fisheries (Part D).  

 

 

Part A – Global overview of seabird bycatch and 
responses 

2. Seabird mortality from longlining and trawling 
This section presents a brief overview of the published and grey literature on seabird mortality associated 

with longline and trawl fisheries, including the history of the problem, causes of death (seabird-fishing gear 

interactions), and species and areas most affected, with selected examples of seabird population declines.  

2.1 Mortality associated with longlining 
Longlining is a fishing method based on setting a line (mainline) with baited hooks attached on branch lines 

(snoods).  Longlines vary in length (up to 130km in pelagic fisheries), spacing and number of hooks (up to 

10,000 in demersal fisheries), length of branch lines, and may be either anchored or drifting, orientated 

vertically or horizontally, with the specific configuration depending primarily on the target species. 

Longlines baited with squid and fish attract seabirds and other bycatch species which can become hooked or 

entangled, and then drown during line-setting and (less so) line-hauling operations. The problem is 

exacerbated by factory waste and catch discards thrown over the side during bait-setting, which attract birds 

to the ship during the period of greatest risk to the birds.   

 

The incidental mortality of seabirds on longlines was first reported from bird band recoveries in the early 

1980s (Morant et al. 1983; Croxall et al. 1984).  However, the potential magnitude of the problem was not 

recognised until some years later (Weimerskirch and Jouventin 1987; Croxall and Prince 1990; Brothers 

1991). Sixty-one seabird species have been recorded killed in pelagic and demersal longline fisheries around 

the world on at least one occasion (FAO 1999). Twenty-five of these species are listed as threatened species 

and, in many cases, particularly for albatrosses and petrels, longline fishing is regarded as the most serious 

threat to their survival (Croxall et al. 1998; Baker et al. 2002). 

 

A wide range of environmental and operational variables associated with longlining influence the level of 

seabird bycatch. The spatial and temporal nature of fishing effort has been shown to be particularly critical 

factors (Klaer and Polacheck 1998; Brothers et al. 1999b; Reid et al. 2004).  For instance, the probability of 

seabirds encountering longline vessels is increased when a fishery is concentrated close to their breeding 

colonies (Moreno et al. 1996, Nel et al. 2002b; Reid et al. 2004, Cuthbert et al. 2004) and in several fisheries this 

is reflected in albatross mortality being almost exclusively recorded during their breeding season (Nel, et al. 

2002b; Weimerskirch et al. 2000; Reid et al. 2004, Sullivan et al. 2006a). The total reported longline effort 

(pelagic and demersal) in the Southern Ocean has been over 250 million hooks per year since the early 1990s 

(Tuck et al. 2003). White-chinned petrels Procellaria aequinoctialis and Black-browed albatross Thalassarche 

melanophrys are the most commonly killed seabirds in longline fisheries operating in the Southern Ocean 

(Weimerskirch, et al. 2000; Favero et al. 2003; Nel et al. 2002a), Wandering albatross Diomedea exulans are 

estimated to be the third most frequently caught species  and have been recorded as bycatch in 12 fisheries, 

conducted by fleets from eight countries (Nel and Taylor 2003; which is currently being updated), which is 
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reflected in dramatic population declines among these species in recent years. For instance, the Falkland 

Islands population of the Black-browed albatross declined by 38,500 breeding pairs between 1995 and 2005 

(Huin and Reid 2005) and sharp declines have been recorded for Black-browed, Grey-headed Thalassarche 

chrysostoma and Wandering albatrosses on South Georgia with a 30% decline in the population of the latter 

between 1985/86 and 2003/04 (Croxall and Trathan 2004, Poncet et al. 2006).  

 

Apart from being hooked and drowned during line setting in longline operations, seabirds may also be 

hooked in the wing, leg or body during hauling then released by crew without the hook being removed 

(often the line is just cut to save crew time). The medium to long-term impact of such events is poorly 

understood. Hooks are also frequently discarded with the offal and fish bycatch. Seabirds scavenging 

around the vessel during offal/waste discharge risk swallowing these, and passing them on when feeding 

chicks (Huin and Croxall 1996).  

 
A review of longline fishing practices and mitigation measures to prevent seabird mortality can be found in 

Brothers et al. (1999a) and Bull (2007). The latter also contains measures for trawl fisheries. 

2.2 Mortality associated with trawl fishing 
While longline fishing poses the single greatest threat to albatrosses, trawl fisheries can also cause significant 

levels of mortality5. Mortality caused by stern trawlers has been recorded in a range of fisheries around the 

Southern Hemisphere (Bartle 1991, Weimerskirch et al. 2000, SC-CAMLR 2001, 2002, Sullivan et al. 2006a; 

Baird 2005, Watkins et al. 2006). Many trawl fisheries, particularly demersal trawl fisheries, are restricted to 

shelf and shelf-break regions, e.g. Patagonian Shelf off Argentina and Uruguay, which are important feeding 

areas for many albatross and petrel species. Consequently, fisheries in these regions could potentially cause 

a disproportionately high level of seabird mortality and, therefore, associated population declines. Indeed, 

mortality associated with trawl fisheries may have been underestimated and is now, along with the 

development of mitigation measures, the subject of increasing research (Sullivan et al. 2006b) in Falkland 

Islands waters; Melvin et al. (2004) in Alaska; Kennedy (2005) in New Zealand; González-Zevallosa et al. 

(2006) on the Patagonian Shelf off Argentina; Watkins et al. (2006) off South Africa).  

 

The causes of seabird mortality in trawl fisheries are varied and depend on the nature of the fishery (pelagic 

or demersal) and the species targeted, however, they can be categorised into two groups:  

• cable related mortality, which includes net sonde cables, warp cables and paravanes  

• net related mortality, which includes all deaths caused by net entanglement. 

 

For example, in the Falklands, the fisheries of greatest concern are demersal trawl fisheries, where mortality 

is caused by birds colliding with trawl warps, netsonde and paravanes cables6, during the towing process, 

which particularly impacts large species such as Black-browed albatross (Sullivan and Reid 2003, Sullivan et 

al. 2006a,b). Birds collide with the cable, become entangled (the wing dislocates and wraps around the cable), 

the drag created by the forward motion of the vessel forces the bird underwater and they subsequently 

drown. During the 2002/03 fishing season, 1,500 birds were killed of which about 1,400 were Black-browed 

albatross. The average mortality rate was 0.48 birds/vessel/day with a peak of 6.71 birds/day (based on 157 

days of observer coverage) and a maximum of 28 Black-browed albatross in one day and 18 in a single haul 

(Sullivan et al. 2006a)7.  Demersal trawl mortality arises because birds congregate around the trawl warps to 

feed on discards and offal discharged while fishing. When there is no discharge of offal or bycatch birds are 

rarely caught as they are not feeding in the danger area, where the warps enter the water. Streamer lines are 

an effective means of keeping birds away from trawl warps even when discards and offal are being 

                                            
5 Significant levels of albatross mortality have also been documented in driftnet fisheries (Gould et al. 1998; Northridge 1991), which, although 
prohibited on the high seas, are still licensed in some Exclusive Economic Zones (EEZs) 
6 Netsonde cables (previously used to transfer information from the net back to the vessel now largely superseded by acoustic communications) are 
prohibited in many Southern Hemisphere fisheries (e.g. New Zealand, CCAMLR waters), but are still commonly used in several regions (e.g. South 
Africa, Alaska). 
7 Sullivan et al. (2006a) recorded 23 species of seabird around finfish trawlers in Falklands waters, of which the most common throughout the year 
were Black-browed albatross, southern giant petrel Macronectes giganteus and northern giant petrel M. halli, although others were seasonally 
common e.g. Cape petrels Daption capense (in winter), white-chinned petrels, sooty shearwaters Puffinus griseus and Wilson’s storm-petrels 
Oceanites oceanicus. 
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discharged (Sullivan et al. 2006b), but the real issue is waste management. Ideally, fish bycatch and 

processing waste would be converted into fishmeal or a prohibition on discharging while towing would 

solve the problem. Unfortunately, these measures require considerable modification of the factory to 

incorporate a meal plant or holding tanks at the very least and therefore are unlikely to be practical in many 

fisheries in the short to medium-term. Like pelagic trawl fisheries, high densities of birds take fish from the 

net as it is hauled in demersal trawl fisheries, but unlike pelagic fisheries, the smaller mesh size of demersal 

gear typically means that fewer birds become entangled in the net. 

 

Similarly, data collected during 2004/05 on the deep-water (demersal) hake trawl fishery within South Africa 

EEZ suggests that a total of 18,000 birds are killed each year,85% of which are killed on warps and 15% 

entangled in nets.  Shy albatross Thalassarche cauta (43% of the total) and Black-browed albatross (37%) were 

the most frequently caught species with lower numbers of White-chinned petrel, Cape gannet Morus capensis 

and Sooty shearwater (Watkins et al. 2006, Watkins et al. in prep). Mortalities have been shown to be greater 

in winter when the density of birds attending fishing vessels is highest, and most mortalities occurred 

during dumping of fishery wastes8.   

 

By contrast, in South Georgia, pelagic icefish and krill fisheries use nets that are positioned to target 

aggregations of fish/krill in the water column above the seabed. Consequently, the fishery is very ‘clean’ (i.e. 

there is typically little bycatch compared to demersal trawl fisheries, and little or no processing of the catch). 

Since very little discharge of offal or bycatch occurs during fishing operations evidence suggest that birds 

rarely collide with trawl warps. However, the pelagic nets can be huge and the mesh size is far greater than 

that used on demersal trawls. Intermediate sized meshes, ranging from 120 to 200 mm, appear to entangle 

the greatest number of birds (Hooper et al. 2003). When the net is shot and hauled, the buoyancy of the net 

keeps it near the surface for a period, and as the net lofts on the water’s surface as tension is applied and lost 

due to wave action and winching, the meshes expand and contract, posing a threat of seabird entanglement. 

Those caught on hauling are often brought aboard the vessel alive and can be released, while those caught 

during setting are drowned.  A range of mitigation methods have developed in the icefish trawl fishery in 

Subarea 48.3 and these are discussed in detail in Section 8.3.3. 

3. International Legislative and Policy Framework 
 

Albatrosses and some petrels spend the majority of their lives migrating and foraging in waters distant to 

their breeding grounds, including considerable time on high-seas areas.  Consequently, conservation 

initiatives for these species cannot rely solely on national policy and action acting in isolation; concerted and 

cooperative international action is required. Several relevant international policy and legal instruments 

dealing with the marine environment and fisheries, including measures to reduce seabird bycatch in 

longline fisheries, have been developed and entered in force in recent years, which together provide a 

compelling body of measures to address the seabird bycatch globally.  

3.1 United Nations Convention on the Law of the Sea  
The United Nations Convention on the Law of the Sea (UNCLOS 1982) entered into force in 1994. It provides 

a framework for improved management of marine resources and a new legal regime that sets out ocean and 

coastal States’ rights and responsibilities for the management and use of fishery resources within their 

Exclusive Economic Zones (EEZs), which embrace some 90 percent of the world's marine fisheries.  Article 

61 of the agreement deals with the impact of the incidental mortality of seabirds and other non-target 

species, and requires coastal States and States fishing on the high seas to consider the effects of fishing on 

‘species associated with or dependent upon harvested species with a view to maintaining or restoring populations of 

such associated or dependent species above levels at which reproduction may become seriously threatened’. 

                                            
8 Autopsy results of birds occurring off South Africa suggest that 40% of shy albatross diet consists of trawler bycatch and offal, and Black-browed 
albatross diet consists of 80% fishery discards, 10% hunted prey and 10% squid. 
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3.2 The United Nations Fish Stocks Agreement 
The United Nations Agreement on the Conservation and Management of Straddling Fish Stocks and Highly 

Migratory Fish Stocks (‘the UN Fish Stocks Agreement’1995) entered into force in 2001 and addresses 

various principles related to sustainable fisheries management, including the responsibility of fisheries 

management agencies to conserve all non-target related species affected by fishing, and establishes 

standards for participation and transparency within fisheries management. Importantly, the Agreement also 

promotes international cooperation to combat IUU fishing. 

3.3 Code of Conduct for Responsible Fisheries 
The FAO Code of Conduct for Responsible Fisheries, published in 1995, is a key agreement in the context of 

bycatch mortality as it provides a framework for national and international efforts to ensure sustainable 

exploitation of aquatic living resources in harmony with the environment. The voluntary code ‘sets out 

principles and international standards of behaviour for responsible practices with a view to ensuring the effective 

conservation, management and development of living aquatic resources, with due respect for the ecosystem and 

biodiversity’. Of particular relevance to the conservation of albatrosses and petrels, the Code of Conduct 

establishes the duties of fishery management organisations to conserve all species that are affected by 

fisheries, including seabirds, marine mammals, marine turtles and sharks. The Code also includes duties to 

collect data on non-target species. Although voluntary, the Code is the overarching international policy 

instrument that guides the sustainable development and management of the world’s fisheries, and as such 

its implementation is critical to reducing bycatch of non-target taxa in both longline and trawl fisheries. 

 

The above agreements establish sustainable development as the goal and responsibility of fisheries 

management (including the need to control Illegal, Unregulated and Unreported (IUU) fishing), and outline 

principles and mechanisms through which this should be achieved, including the use of a precautionary and 

ecosystem approach to management. These legal instruments establish the duty of fisheries management 

organisations to conserve species dependent on, or associated with, target fish stocks. For instance, the UN 

Fish Stocks Agreement together with the FAO Code of Conduct specifically detail the responsibility of 

fisheries management bodies to ‘reduce the incidental catch of non-target species’.  

 

In order to better address the specific threat to seabirds from longline fishing, two specific international 

instruments have been developed under the FAO Code of Conduct for Responsible Fisheries: the FAO 

International Plan Of Action – Seabirds and the FAO International Plan of Action - Illegal, Unreported and 

Unregulated Fishing. FAO has also recently adopted a policy on the ecosystem approach to fisheries9, which 

promotes the need for States and fisheries to address bycatch mortality of seabirds and other marine species, 

such as marine mammals, sharks and marine turtles, as well as non-target fish species. 

3.4 International Plan of Action – Seabirds (IPOA-S eabirds) 
The IPOA-Seabirds, introduced in 1999, was developed principally in accordance with Articles 7.6.9 and 8.5 

of the Code, which state that fisheries should adopt appropriate remedial measures, employ fishing gear and 

methods that minimise catch of non-target species (both fish and non-fish species), and minimise negative 

impacts on associated or dependent species. In addition, Article 6.2 9 states that ‘Fisheries management should 

promote the maintenance of the quality, diversity and availability of fishery resources in sufficient quantities for present 

and future generations in the context of food security, poverty alleviation and sustainable development. Management 

measures should not only ensure the conservation of target species but also of species belonging to the same ecosystem 

or associated with or dependent upon the target species’. The IPOA-Seabirds requires each country involved in 

longline fishing to conduct an assessment of seabird bycatch in their longline fisheries, which is the specific 

objective of this document. Countries with a bycatch problem should elaborate and adopt a National Plan of 

Action-Seabirds to address the issue. 

 

The IPOA-Seabirds is voluntary and concerns States with longline fisheries (conducted by either national or 

foreign vessels), including States operating fisheries on the high seas and in the EEZs of other States. As of 

                                            
9 FAO (2003). Fisheries Management – 2. Ecosystem approach to fisheries. FAO Technical Guidelines for Responsible Fisheries, 4 (Supp. 2): 112p. 
FAO, Rome, Italy. 
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March 2007, NPOA-Seabirds have been developed and officially adopted by Brazil, the Falkland Islands, 

Uruguay, Japan, New Zealand, USA and Canada, while several others are either in an advanced draft stage 

or awaiting government endorsement, (Australia, Namibia, Chile and South Africa), or others currently 

being drafted (Argentina,). According to an analysis by BirdLife International (updated from Nel and Taylor 

2003), the conservation of threatened seabirds at risk from longline fisheries requires the coordinated 

conservation efforts of at least 26 countries, only 14 of which have thus far expressed an intent to develop a 

NPOA-Seabirds.  A critical issue for the success of the IPOA-Seabirds is, thus, securing the commitment of 

these non-participating countries to develop and implement national plans. 

3.5 International Plan of Action - Illegal, Unrepor ted and Unregulated Fishing (IPOA-
IUU) 
Following on from the IPOA-Seabirds, the FAO developed and adopted the IPOA - Illegal, Unreported and 

Unregulated Fishing (IPOA-IUU) in 2001.  The objective of IPOA-IUU is ‘to prevent, deter and eliminate IUU 

fishing by providing all States with comprehensive, transparent measures by which to act, including through 

appropriate regional fisheries management organisations established in accordance with international law’.  The 

IPOA-IUU encourages countries to develop legislation and to join regional agreements to control IUU 

fishing and to develop National Plans of Action (NPOA-IUU).  By reducing IUU effort, the development and 

implementation of such NPOAs should help reduce pressure on fish stocks benefiting the regulated fishing 

industry and also significantly reduce incidental mortality of seabirds since IUU longline fishing disregards 

mitigation measures and is a major cause of by-catch of albatrosses and petrels. 

 

IPOA-IUU sets forth a range of measures that, as a voluntary instrument, it encourages States to take to 

address IUU fishing, including through appropriate regional fisheries management organisations, such as 

developing additional legislation, adhering to regional fisheries management agreements, and national 

action plans (NPOA-IUU).  By reducing IUU effort, the development and implementation of such NPOAs 

should help to alleviate pressure not only on fish stocks but also on seabirds that are disproportionately 

taken in these fisheries. 

3.6 Convention on the Conservation of Migratory Spe cies of Wild Animals (CMS) 
The United Nations Environment Programme Convention on the Conservation of Migratory Species of Wild 

Animals (CMS and also known as the Bonn Convention), which came into force in 1983 to conserve 

terrestrial, marine and avian migratory species throughout their range, including those crossing 

international waters. It provides protection for all Southern Hemisphere albatross species, which are listed 

on either Appendix I (strict protection) or Appendix II (migratory species that require or would benefit 

significantly from international co-operative agreements) of the instrument. Since the fifth meeting of the 

Conference of Parties to the Convention in April 1997, all Southern Hemisphere albatross species have been 

listed in either Appendix I or II. 

3.7 Agreement on the Conservation of Albatrosses an d Petrels (ACAP)  
Due to international concern over the high levels of bycatch mortality reported in longline fisheries in the 

1990s, another mechanism - the Agreement on the Conservation of Albatross and Petrels (ACAP) - was 

developed under the CMS with the specific aim of achieving and maintaining a favourable conservation 

status for Southern Hemisphere albatrosses and petrels. ACAP provides that, “The Parties shall take 

appropriate operational, management and other measures to reduce or eliminate the mortality of albatrosses and petrels 

resulting incidentally from fishing activities.  Where possible, the measures applied should follow best current 

practice.” General conservation measures required of member States are set forth in Article III and include 

those “to prevent, remove, minimize or mitigate the adverse effects of activities that may influence the conservation 

status of albatrosses and petrels” and to “support the implementation of the actions elaborated in the FAO 

International Plan of Action for Reducing Incidental Catch of Seabirds in Longline Fisheries which complement the 

objectives of this Agreement.” The practical detail of these measures and the strategy for their implementation 

will be developed as part of the Action Plan, which all Parties are required to help implement.  
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Unlike IPOA-Seabirds, ACAP is a binding agreement. It came into force on 1st February 2004 after being 

ratified by five-States (countries). Currently, eleven countries have ratified the agreement: Argentina, 

Australia, Chile, Ecuador, France, New Zealand, Norway, Peru, South Africa, Spain and the United 

Kingdom (on behalf of metropolitan UK, the Falkland Islands, Trisatn da Cunha, South Georgia and South 

Sandwich Islands and British Antarctic Territory South).  In addition, Brazil has signed but not yet ratified.  

Spain harbours no breeding populations of species listed under the agreement; its ratification is a clear 

commitment to reducing mortality associated with its distant-water longline fleet.  The future accession of 

distant-water fishing countries such as Japan and Korea is particularly important. Accession is open to any 

Range State with jurisdiction over an area inhabited or overflown by albatrosses or petrels listed under the 

ACAP, or whose fishing fleets interact with these birds.  

 

ACAP schedules currently have 19 species of albatross and seven species of petrel listed as protected. Seven 

of these species (the Wandering albatross, Black-browed albatross, Grey-headed albatross Thalassarche 

chrysostoma, Light-mantled sooty albatross Phoebetria palpebrata, Southern giant-petrel Macronectes giganteus, 

Northern giant-petrel M. halli and White-chinned petrel, and are identified as breeding in the South Georgia 

and South Sandwich Islands, and a further three have been recorded within the SGMZ (Prince and Croxall 

1996) and an additional one, Northern royal albatross Diomedea sanfordi, was recorded during recent at sea 

surveys in 2004 (Black 2005a). 

 

In June 2006, ACAP’s Advisory Committee established a Seabird Bycatch Working Group (SBWG), 

comprising representatives from all ACAP Parties, as well as invited specialists and NGOs with expertise in 

mitigation research, RFMO and high seas governance, and management of seabird-fisheries interactions, to 

address issues related to fisheries interactions with seabirds. Key activities identified include collation of 

information on the foraging distribution of ACAP species and the degree of spatial and temporal overlap 

with fisheries; development of risk assessments for fishing operations on ACAP species in fishing regions; 

reviewing information on mitigation measures for various fishing methods, initially focusing on pelagic 

longline methods; and developing products to assist RFMOs to reduce bycatch, such as the design of 

observer programs and guidelines for best-practice mitigation measures. 

4. Reducing Incidental Mortality - mitigation measu res 
and their effectiveness 
 

Although existing mitigation measures continue to be improved and new approaches developed, it is widely 

recognised that no single measure alone is sufficient to eliminate bycatch, and a suite of measures is required 

to mitigate effectively seabird mortality. Different fisheries interact with specific seabird assemblages in 

different ways and each has unique operational characteristics, thus regional- and fishery-specific suites of 

mitigation measures need to be identified and adopted in order to be effective. Largely due to the efforts and 

success of CCAMLR in reducing seabird bycatch, until recently, most effort had focused on developing and 

deploying effective mitigation measures for demersal longline fisheries with relatively little attention given 

to pelagic longline fisheries10. Trawl fisheries also received relatively little attention as seabird bycatch was 

considered to be many times greater in longline than trawl fisheries. For both longline and trawl fisheries, 

mitigation approaches can be grouped into technical and operational measures and a brief summary of 

methods relevant to fisheries in the SGMZ (e.g. demersal longlining and pelagic trawling) are contained in 

Annex 1. For a more complete review see Brothers et al. (1999a) and Bull (2007). 

                                            
10 It should also be noted that apart from the ecological cost, bycatch also represents an economic cost to fisheries due to loss of bait 
(in longline fisheries), damage to fishing gear (hooks, line, nets, etc) with a resultant reduction in fish catch, as well as increased 
crew time needed to process bycatch and repair or replace fishing gear. Consequently, adoption and proper operation of mitigation 
measures can save bait (in longline fisheries), reduce bait and gear replacement costs, and increase fishing efficiency offering fishing 
boats potentially considerable economic savings and a ‘win-win’ situation for both fishermen and birds. 
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Part B – Fisheries in South Georgia and South 
Sandwich Islands and their management 

 

5. Fisheries policy and legislation framework withi n 
SGSSI waters  
The fisheries around South Georgia and the South Sandwich Islands are controlled by two policy, legislative 

and management regimes, one national and the other international. The national framework is operated by 

the Government of South Georgia and the South Sandwich Islands (and largely administered from the 

Falklands Islands11), through fisheries regulations within the Maritime Zone; and the international scheme 

by the CCAMLR. 

5.1 The Convention on the Conservation of Antarctic  Marine Living Resources 
During the 1970s, unregulated exploitation of Antarctic marine living resources grew so rapidly that by the 

end of the decade several fish species, e.g. marbled rock cod Notothenia rossi at South Georgia (Agnew 2004), 

had been severely depleted through over-fishing. There was also serious concern that unregulated 

harvesting of key species, particularly Antarctic krill, might place the entire Antarctic marine ecosystem at 

risk. These concerns led to the development of the Convention on the Conservation of Antarctic Marine 

Living Resources (hereafter referred to as the Convention) under the auspices of the Antarctic Treaty, which 

entered into force on 7 April 1982. The Convention’s area covers 35 million sq km of Antarctica and the 

Southern Ocean within the Polar Front, a natural boundary based on sea temperature, which includes most 

of the SGMZ (Figure 2).  

 

 
 

Figure 2.  Area covered by the Convention on the Conservation of Antarctic Marine Living Resources and 

the statistical areas therein.  

                                            
11 The Commissioner of South Georgia and South Sandwich Islands is also the Governor of the Falkland Islands, an appointment 
made by the UK Foreign and Commonwealth Office. Since July 2007a Chief Executive, who also holds the role of  Director of 
Fisheries has been appointed for GSGSSI. 
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There are currently 25 Members to the Convention - Argentina, Australia, Belgium, Brazil, Chile, China. EU, 

France, Germany, India, Italy, Japan, South Korea, Namibia, New Zealand, Norway, Poland, Russia, South 

Africa, Spain, Sweden, Ukraine, United Kingdom, United States, and Uruguay, and nine Contracting Parties 

- Canada, Cook Islands,  Finland, Greece, Netherlands, Peru, Bulgaria, Mauritius, and Vanuatu. The 

Convention is implemented by the Commission for the Conservation of Antarctic Marine Living Resources 

(CCAMLR), which has its headquarters in Tasmania, Australia. The Convention aims to safeguard the 

environment and protect the integrity of the ecosystem of the seas surrounding Antarctica, and to conserve 

Antarctic marine living resources. Convention Article II balances "conservation" and "rational use” to ensure 

that existing ecological relationships between harvested, dependent and related species are maintained and 

that depleted populations are restored to levels at which their biological productivity is greatest.  

5.2 CCAMLR policy and legal framework 

5.2.1 CCAMLR’s approach to natural resource managem ent  
In an attempt to move away from the classic boom and bust scenario that typified many fisheries in the 

1970s and 1980s (including the marbled rockcod fishery around South Georgia), and in recognition of the 

complex interrelationships between Southern Ocean species, particularly the importance of krill as the 

foundation of the food chain and the potential impact of unrestrained exploitation of krill on the whole 

Southern Ocean ecosystem, the Convention takes a precautionary and ecosystem management approach to 

fisheries12 operating in its area (see Box 1). The CCAMLR Convention was the first in the marine 

environment to try to combine the requirements of sustainable harvesting with adequate protection for non-

target species potentially affected by harvesting. In fact, in three of its fundamental principles, it was 

foreshadowing, by at least a decade, the widespread adoption of the precautionary principle and the need 

for ecosystem-based approaches to the management of marine systems. Thus, Article II of the CCAMLR 

Convention contains the requirements: 

1. to balance the needs of sustainable harvesting with those of conservation; and 

2. to provide protection for dependent and related species, coupled with the restoration of depleted 

stocks and populations; 

3. to avoid changes that are potentially irreversible within 2 to 3 decades (Croxall et al. 2007). 

 

For instance, in response to concerns over unexpected population declines of mackerel icefish within the 

Convention waters, and the inherent uncertainty of scientific surveys, CCAMLR uses the lower 95% 

confidence limit of the icefish biomass estimate (this means that there is a 95% certainty that the real biomass 

is higher) but sets a catch limit of only 75% of this biomass estimate at the end of two years of fishing. The 

choice of the 75% level recognizes that many fish, birds and mammals eat icefish and it aims to leave most of 

the icefish for predators to eat. This impacts bycatch because the total fishing effort is set lower than it would 

be without these measures, which reduces the risk to seabirds. 

 

CCAMLR conducts a risk assessment of the impact of all fisheries (not just new and exploratory) on seabirds 

for all the statistical areas of the Convention region (reviewed each year) and assigns a rating to each 

Subarea. Subarea 48.3 currently merits the highest risk rating of 5, which requires strict compliance with the 

highly prescriptive seabird by-catch CMs (particularly CM 25-02, see section 5.2.2). This assessment is based 

on four fundamental steps 1) establishing a context and problem foundation, 2) undertaking formal risk 

assessment, 3) identification of risk and implementation of management measures to address risks and 4) 

monitoring and review, that have been instrumental in providing effective management and reduction of 

seabird bycatch in CCAMLR fisheries (Waugh et al. 2007). 

                                            
12 These distinguish the Convention’s approach from more generally accepted models of fisheries management, such as the 
maximum sustainable yield model. 
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Box 1: The Precautionary Principle and Ecosystem Management Approach to fisheries 

 

The Precautionary Principle (Cooney 2004) argues that the lack of full scientific certainty on a threat (e.g. 

impact of bycatch on seabird populations in the Southern Ocean) should not be used as an excuse to 

postpone action to eliminate or reduce the threat because delaying decisions and action until there is 

compelling evidence of harm will often mean that it is then too costly or impossible to avert the threat. The 

greater the uncertainty in the science, the more precautionary will be the management. The Principle has 

been widely incorporated, in various forms, into various international environmental agreements and 

declarations, including the Convention on Biological Diversity (CBD). To be precautionary a fishery’s catch 

should only expand at a rate deemed safe by the available data.  

 

The Ecosystem Management approach explicitly recognizes the connections and relationships between 

species within ecosystems and the wide-ranging adverse impact unregulated natural resource utilization can 

have on these. It aims to manage the ecosystem (in this case the Antarctic ecosystem), based on the multiple 

functions that ecosystems perform and the multiple uses that are made of these functions. The emphasis is  

not on short-term economic gain, but rather to optimize the use of an ecosystem without damaging it.  In 

other words, to cater both for human as well as ecosystem well-being, which implies conservation of 

ecosystem structures, processes and interactions through sustainable use. Ecosystem-based fisheries 

management (FAO 1995, 2003) is based on an extension of the conventional principles for sustainable 

fisheries development to cover the ecosystem as a whole. It aims to ensure that, despite variability, 

uncertainty and likely natural changes in the ecosystem, the capacity of the aquatic ecosystems to produce 

fish food, revenues, employment and, more generally, other essential livelihoods and ecosystem services, is 

maintained indefinitely for the benefit of the present and future generations.  

 

The Convention explicitly recognises the Precautionary approach through Article II (to “strive to minimise the 

risk of irreversible change(s) induced by effects of harvesting on target, and dependent, stocks”). CCAMLR’s 

combined precautionary and ecosystem approach to management of harvested and non-harvested species is 

underpinned by considerable research and monitoring, and CCAMLR has required notification and data 

collection in any new fisheries since 1991, and has specified research requirements for exploratory fisheries 

(fisheries in a development phase, not new but not fully mature either) since 1993. It is widely recognised 

that the Convention was an early adopter and pioneer of both these approaches, pre-empting similar efforts 

by the international community by some years, and it continues to be at the forefront of their development13 and 

remains the only RFMO to have effectively adopted the Principle. 

5.2.2 Convention Conservation Measures relating to seabird bycatch 
Decision-making in the Convention is by consensus agreement on mandatory regulations, called 

'Conservation Measures' (CMs), and non-mandatory regulations, termed 'Resolutions'. In order to develop 

and monitor CMs and Resolutions, a number of specialist working groups have been established, including 

the ad hoc Working Group on Incidental Mortality Associated with Fishing (WG-IMAF – see Box 2).  

 

i. Conservation Measures addressing seabird bycatch in longline fisheries 

There are several CMs that are important in the reduction of seabird bycatch but the two most critical are 

CM 25-02 -Minimisation of the incidental mortality of seabirds in the course of longline fishing or longline fishing 

research in the Convention Area, and CM 41-02 - Limits on the fishery for Dissostichus eleginoides in Statistical 

Subarea 48.3 in the 2006/07 season. CM-25-02 was originally adopted in 1989 (Resolution 5/VIII “Protection of 

seabirds from incidental mortality arising from longline fishing”, followed in 1991 by the CM 29/X "Minimisation of 

the Incidental Mortality of Seabirds in the Course of Longline Fishing or Longline Fishing Research in the Convention 

Area"14). It has been regularly updated to include a suite of measures designed to prevent, or minimise, the 

                                            
13 It should also be noted that CCAMLR was one of the first international organizations to recognise the seabird bycatch problem and introduce 
comprehensive incidental seabird mortality mitigation measures, and most of these, and CCAMLR’s experiences of their development and 
implementation, were incorporated into the FAO IPOA-Seabirds developed in the late 1990s. 
14 In 2002, after a new numbering system for Conservation Measures was introduced, this Measure (CM 29/X) became CM 25-02. 
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incidental mortality of seabirds. The current version is given in Annex 2. In summary, CM 25-02 includes the 

following mandatory seabird bycatch mitigation measures:  

• The use of streamer lines to scare birds from baited lines (introduced 1991/92); detailed prescriptions 

on the design and operation of streamer lines are also provided. 

• The prohibition of offal dumping during setting (introduced in 1991/92);  

• The use of only thawed bait so that it sinks faster (introduced in 1993/94);  

• The use of  prescriptive line weighting regimes: 

- Spanish-rig vessels: weights of least 8.5kg mass should be used, spaced at a maximum 

of 40m intervals, or weights of nor less than 6kg shall be used at an maximum interval 

of 20m, and weights should be released before line tension occurs to ensure the line 

sinks faster (introduced in 1997/98, and modified in 2000/01following experiments 

conducted in 1999 at South Georgia (Agnew et al. 2000));  

- Autoliners:  use integrated weight (IW) line with a minimum of 50g/m or 5kg weights at 

50-60m intervals  

• A requirement to have the offal discharge position on the opposite side of the ship from the longline 

hauling position (introduced in 2000/01);  

• A requirement for setting lines at night (nautical dusk and nautical dawn), as most albatross feed by 

day (introduced 1991/92); 

• A requirement that hooks be removed from fish heads, bycatch and returned bait prior to discarding 

(introduced in 2002/03). 

• A requirement to deploy a device designed to discourage birds from accessing baits during the haul 

of longlines in areas defined as average to high risk (levels of Risk 4 or 5). This includes Subarea 48.3 

(introduced 2005/06). 

 

In addition to these mandatory measures; 

• Every effort should be made to ensure that birds captured alive during longlining are released alive 

and wherever possible hooks are carefully removed 

 

Box 2: The role and importance of WG-IMAF in tackling seabird bycatch mortality  

 

This group, established in 1992, was originally called the ad hoc Working Group on Incidental Mortality 

Arising from Longline Fishing (WG-IMALF), but in 2001 its name was changed to the ad hoc Working Group 

on Incidental Mortality Associated with Fishing (WG-IMAF) to reflect the group’s consideration of mortality 

from trawl fisheries. WG-IMAF focuses on determining the status of seabirds vulnerable to the impact of 

longline fishing, evaluating the impact of new and exploratory fisheries in the Convention Area; reviewing 

annual risk assessments, assessing incidental mortality of seabirds during regulated and IUU fisheries in the 

Convention Area and adjacent waters; and soliciting and reviewing research into and experience with 

mitigating measures. Each year, via the Working group on Fish Stock Assessment, WG-IMAF submits a 

report and recommendations on these issues and the appropriate suite of mitigation measures to CCAMLR’s 

Scientific Committee for consideration by the Commission. Consequently, WG-IMAF has been the primary 

driver in the development of measures that has led to the reduction in incidental mortality of seabirds in 

Convention waters. 

 

CM 41-02 was adopted in 1997/98 (originally CM 124/XVI), and sets a closed season between 1st September 

and 30th April in Sub area 48.3 to avoid the breeding season of key albatross and petrel species (see section 

7.1)  when the greatest concentrations of these birds occur around South Georgia and the South Sandwich 

Islands. This CM serves to both to minimise seabird mortality and also protect fish stocks. Because of the 

staged implementation and compliance of mitigation measures under CM 25-02 it is difficult to understand 

fully the effectiveness of technical and operational measures (CM 25-02) in isolation from an absence of 

fishing during the albatross breeding season (CM 41-02).  However, after the introduction on CM 41-02, the 

development and refinement of measures under CM 25-02 and an increase in their level of compliance, 

seabird bycatch has been reduced to negligible levels (see Sections 8.2.2, 8.2.3). 
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Other important CMs addressing bycatch avoidance, reduction and mitigation in longline fisheries within 

the Convention Area include: 

• CM 24-02 (2005) - Longline weighting for seabird conservation. This includes guidance and 

requirements on line weighting including sink-rate requirements to minimise the risk of incidental 

mortality. 

• CM 10-05 (2006) - Catch Documentation Scheme (CDS) for Dissostichus spp. First introduced in 

2000, as a measure to track the movement of toothfish caught in the Convention Area and, where 

possible, adjacent waters. This has enabled States to identify and take action against landings that do 

not originate from the legal regulated fishery, and has become an increasingly effective deterrent to 

IUU fishing, currently considered the greatest threat to seabirds within the Convention Area. 

• CM 41-01 (2006) - General measures for exploratory fisheries for Dissostichus spp.  in the 

Convention Area in the 2006/07 season. This sets the terms for exploratory toothfish fisheries in the 

Convention Area for the current year, and contains, amongst others, procedures to spread fishing 

effort both temporally and spatially, data reporting requirements and mandatory deployment of 

CCAMLR International Scientific Observers. These regulations have been directly linked to the 

mandatory requirement to deploy seabird, incidental mortality mitigation measures. 

 

ii. Conservation Measures addressing seabird bycatch in trawl fisheries 

The two most important CMs addressing seabird bycatch in trawl fisheries within the Convention Area are 

CM 25-03 - Minimisation of the incidental mortality of seabirds and marine mammals in the course of trawl fishing in 

the Convention Area, and CM 42-01- Limits on the fishery for Champsocephalus gunnari in Statistical Subarea 48.3 

in the 2006/07 season. CM 25-03 contains technical and operational measures to address bycatch in trawl 

fisheries, which were originally introduced under CM 30/X (1991), lapsed in 1999, was replaced with CM 

173/XVIII, and was renumbered and expanded in 2003 as 25-03. The current version of the Measure is given 

in Annex 3. In summary, CM 25-03 includes the following mandatory seabird bycatch mitigation measures: 

• The use of net monitor cables is prohibited (introduced 1996); 

• The location and level of vessel lighting should be arranged to minimise illumination directed away 

from the vessels (introduced 1999); 

• Discharge of offal is prohibited during shooting and hauling of trawl gear (introduced 1999); 

• Nets should be cleaned prior to shooting to remove items which could attract birds (introduced 

2003); 

• Shooting and hauling procedures should minimise the time the net is lying on the surface with the 

meshes slack (introduced 2003); 

In addition to these mandatory measures; 

• Vessels are encouraged to use net weighting, streamers and other devices and gear configurations to 

minimise the risk of birds encountering areas of the net where the mesh size creates a particular 

danger to birds (introduced 2003).  

 

CM 42 -01 is aimed primarily at conserving fish stocks, but has elements critical to minimising seabird 

mortality. In response to  increased  bycatch levels in the icefish fishery in Subarea 48.3 in 2001, and with 

limited mitigation measures identified at the time in 2001 CM 42-01was updated to state that: ‘should any 

vessel catch a total of 20 seabirds, it shall cease fishing and shall be excluded from further participation in the fishery’. 

This created a very strong incentive for industry to reduce seabird bycatch.  In 2006, CM 42-01 was updated 

to encourage vessels to use net binding as a means to reduce seabird interactions, a measure yet to be 

captured in a CM (see Section 6.2.2). The evolution of this mitigation measure and how it relates to industry 

initiatives to lead on seabird bycatch in the icefish fishery in Subarea 48.3 is also discussed in Section 8.3.3 

 

Several other CMs address seabird bycatch indirectly in both longline and trawl fisheries, including: 

• CM 26-01 (2006) - General environmental protection during fishing. This covers, amongst other 

things, the prohibition of plastic packing bands on bait boxes the disposal of other bands, discharges 

in high latitude fisheries (e.g. dumping of garbage, oil, and offal). 
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• CM 31-01 (1986) - Regulation of fishing around South Georgia (Statistical Subarea 48.3). This sets 

the limitations on catch, based upon the advice of the Scientific Committee, taking into account any 

data resulting from fishery surveys around South Georgia. This CM needs to be read in conjunction 

with 41-02, 41-03, 42-01 and 51-01, which set limits on individual fisheries. 

• CM 32-01 (2001) - Fishing seasons.  This sets the fishing season for all Convention Area species as 1 

December to 30 November of the following year, unless otherwise set in specific CMs. 

• CM 23-01 (2005) - Five-day Catch and Effort Reporting System. This, and CM 23-02 (1993), CM 23-

03 (1991), CM 23-04 (2000), CM 23-05 (2000), and CM 23-06 (2005), relates to observer reporting and 

helps ensure data are collected, and available to develop seabird risk assessments.  

• CM 21-01 (2006) - Notification that Members are considering initiating a new fishery. This 

requires notification of any new fishery and sets conditions for its implementation including the 

requirement to collect information on target as well as dependent species, and to limit fishing catch 

and/or effort. 

5.2.3 Regional cooperation by CCAMLR and relationsh ip with other organisations 
In order to address bycatch mortality of Convention Area seabirds in adjacent marine zones (since the 1970s, 

the most important cause of many of the population declines of albatrosses and petrels in the Convention 

Area), CCAMLR has been developing closer collaboration with member States and Regional Fishery 

Management Organisations (RFMOs) with jurisdiction and responsibility for longline fisheries in these 

areas.  In particular, CCAMLR has advocated the use of measures to minimise seabird bycatch for all 

longline fishing vessels operating outside CCAMLR waters and offered its experience and expertise to assist 

in the identification of such measures. In recognition of the need to increase exchange of information and 

experience between CCAMLR and other key RFMOs in terms of bycatch of seabirds that breed in the 

Convention Area15, in 2004 the Commission adopted Resolution 22/XXIII requesting the relevant RFMOs to 

implement and develop mechanisms for collecting, reporting and disseminating data on seabird incidental 

mortality. 

 

In addition, CCAMLR maintains regular contact with a number of RFMOs and international conservation 

organizations in order to exchange information on IUU fishing on the high seas and efforts to combat its 

effects. CCAMLR has also encouraged its Members to support the IPOA-Seabirds, and requested all 

Members fishing in the Convention Area to adopt their own NPOA-Seabirds.  

5.3 GSGSSI policy and legislation regime 

5.3.1 Relevant UK Overseas Territory policy and leg islation 
On 3 October 1985, South Georgia and the South Sandwich Islands became a United Kingdom Overseas 

Territory in its own right (previously it had been administered as part of the Falkland Islands 

Dependencies). The United Kingdom encourages Overseas Territories to have the greatest possible control 

over their own affairs (1999 White Paper: Partnership for Progress and Prosperity), in many cases locally 

elected councillors are responsible for the conduct of internal affairs. In the case of SGSSI, which does not 

have a permanent population officers are appointed by the Commissioner (himself a UK Foreign and 

Commonwealth Office official) to work for the Government of South Georgia and the South Sandwich 

Islands. However, as an Overseas Territory, international relations relating to SGSSI are the responsibility of 

the UK Government and are dealt with through the Polar Regions Section of the Overseas Territories, of the 

Foreign and Commonwealth Office (FCO), UK. The UK is also responsible for ensuring good governance of 

its Overseas Territories Department, which gives the FCO a remit to oversee the development of fisheries 

policy.  

                                            
15 CCAMLR particularly seeks to collaborate with the International Commission for the Conservation of Atlantic Tuna (ICCAT), the Indian Ocean 
Tuna Commission (IOTC) and the Commission for the Conservation of Southern Bluefin Tuna (CCSBT), which border the Convention Area and are 
important areas for seabirds breeding or foraging within Convention waters.  
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5.3.2 GSGSSI policy relating to seabird conservatio n and bycatch mortality 
The GSGSSI policy aims to achieve sustainable fisheries in the SGMZ using an ecosystem approach that 

seeks to conserve the whole of the marine environment and recognises both the Islands’ significance for 

global conservation (including the importance of its seabird populations) and the value of its fisheries 

resource. These are explicitly recognised in the Government’s South Georgia: Plan for Progress, Managing the 

Environment 2006-2010 (revised and updated 2005 version of the 2000 South Georgia Environmental 

Management Plan) which provides the policy framework to conserve, manage and protect the Islands’ rich 

natural environment, whilst at the same time allowing for human activities and for the generation of 

revenue. This approach is reflected in the 2001 South Georgia Environment Charter16, on which the Plan for 

Progress draws heavily. Key policy objectives relevant to fisheries and seabirds included within the Plan are 

to:  

 

• Conserve, as far as practicable, the indigenous flora and fauna, ecological associations, and natural 

environment of South Georgia;  

• Manage fishing activities in the Maritime Zone in a sustainable manner so that they do not cause 

deleterious impacts on the marine environment, its biota and dependent species; 

• Ensure that obligations to, and the provisions of, CCAMLR are met;  

• Encourage high quality research, compatible with environmental considerations, that uses the 

unique features of South Georgia, or is essential to understanding the marine and terrestrial 

environment, and particularly where the results will contribute directly to the effectiveness of the 

protection and management of South Georgia. 

5.3.3 GSGSSI Fisheries and conservation ordinance a nd objectives  
The Fisheries (Conservation and Management) Ordinance (2000), amended in 2003 and 2004, provides for the 

regulation, conservation and management of fisheries in SGSSI waters, and includes internal waters, the 

Territorial Sea and the Maritime Zone. The Ordinance gives effect to the Government's conservation and 

management obligations under CCAMLR (e.g. implementation of CM 25-02 and other relevant CMs). It also 

provides the framework for licensing and enforcement of fishing regulations, and the penalties for illegal 

fishing in the SGMZ. It requires that all vessels wishing to fish within the Maritime Zone must apply for a 

licence from the Government, and provides scope for the licence fee to be altered, as required, in relation to 

factors such as the size of the vessel, on-board processing facilities, specific fishing areas and periods, and 

the process thus has the flexibility to be used as a fisheries and conservation management tool.  

5.4 Relationship between GSGSSI and CCAMLR policy a nd legislation frameworks 
At the final conference on the Convention on the Conservation of Antarctic Marine Living Resources in May 

1980, a supplementary text was agreed (usually referred to as the “Chairman's Statement”), that details how 

the Convention applies to waters under national jurisdiction within the Convention Area. The Statement sets 

out procedures for these waters with respect to the interrelationship between national regulatory powers 

and the CMs of CCAMLR. Specifically, it gives the coastal States the right to include or exclude their waters 

from the application of any CM or the system of international observation and inspection, to promulgate 

national measures that are more strict than the Commission's Measures or which deal with other matters 

and, in the absence of consensus within the Commission, to promulgate any Measures that the member State 

deems appropriate. 

 

The GSGSSI domestic fisheries legislation (the Fisheries Ordnance 2000) has been drafted to be compatible 

with the international regime of CCAMLR and the fisheries management regulations and catch limits 

proposed by CCAMLR are fully implemented by the GSGSSI. Unlike other States with sub-Antarctic islands 

                                            
16 In June 1999, the UK Foreign and Commonwealth Office and the UK Overseas Territories Conservation Forum (www.ukotcf.org) organised a 
conference in London to discuss an Environment Charter for the Overseas Territories. The resulting Charters, adopted in September 2001, provide a 
framework for all Overseas Territories to play a part in developing policies on the environment, as well as helping them to implement effectively 
appropriate multilateral environmental agreements to which the UK is a party (e.g. CBD, CMS, ACAP, Convention on the Conservation of Antarctic 
Marine Living Resources). A new fund for environmental issues in the Overseas Territories was set up by the FCO and the UK Department for 
International Development in 1999 to help this process and financial resources have been made available for seabird conservation in the SGSSI. 
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(e.g. Australia, South Africa and France), the UK has never exempted its waters from the application of a 

CM. For instance, since 1993 it has been illegal for any vessel to fish in the SGMZ without a licence. As part 

of the current licence application process vessels need to demonstrate that they have not been engaged in 

illegal and unregulated fishing. This licensing process also allows the South Georgia Government to ensure 

that only those vessels that can fully comply with CCAMLR CMs, which include the requirement to adopt 

seabird bycatch mitigation measures (e.g. CM 25-02), are allowed to fish. 

 

However, there have been some instances when the GSGSSI has used their licensing process to impose 

additional and more prescriptive measures to reduce and/or monitor seabird bycatch on vessel operators 

fishing SGMZ. Such measures have included a requirement from 2001 to 2004 for two observers on icefish 

trawlers (with one dedicated seabird observer) and promotion of a voluntary practice of net-binding (an 

emerging mitigation mesure, see Section 8.3.3for details) on these boats (all licensed vessels were committed 

to its use in their applications for licences in the 2005/06 season and were licensed on that basis). 

 

6. Fisheries and their management in SGSSI waters  
Intensive commercial fishing in the waters around South Georgia began during the early 1960’s when a 

Soviet distant-water demersal trawler fleet began targeting marbled rock cod, but the fishing effort proved 

to be unsustainable and catches declined to zero in just a few years. Attention then switched to other areas of 

the Southern Ocean but following the depletion of rock cod stocks elsewhere, vessels, mostly from the 

former Soviet Union and Eastern European nations, returned to South Georgia to exploit other species of 

notothenid and myctophid fish. These fleets were disbanded in the late 1980’s following the break-up of the 

eastern-bloc and the collapse of fish stocks. At present, there are three commercial fisheries operating 

around South Georgia: toothfish (longline fishery in winter); icefish (pelagic trawling in summer/winter); 

and krill (trawling in winter). In addition, there is provision for two exploratory fisheries: stone crabs (the 

most common species caught in pot fisheries being Paralomis spinosissima, P. formosa and P. anamerae), and 

seven-star flying squid Martialia hyadesi, although there is currently little commercial interest in these 

fisheries. South Georgia is the only place in the Southern Ocean that has both major finfish and krill 

fisheries. For more on the history of the fisheries around South Georgia see Agnew (2004), on which much of 

the information presented below is based. 

6.1 Patagonian toothfish longline fishery 

6.1.1 History and coverage of fishery 
Patagonian toothfish (see Box 3) were originally caught as bycatch in the bottom trawl fishery around South 

Georgia by Soviet and Polish vessels in mid-1970s (or at least they began to be recorded in catch statistics at 

that time). However, the development of longline gear able to operate at depths greater than 1,000m and the 

establishment of a commercial longline toothfish fishery in Chilean waters, led to targeted longline fishing 

around South Georgia, initially by the Soviet Union in the late 1980s. As a result, the fishery quickly 

expanded and longlining is now the principal method for capture of toothfish in Subarea 48.3 (although 

trawling still takes place around some other sub-Antarctic islands e.g. 58.5.2)17. A side effect of CCAMLR’s 

introduction of three distinct Management Areas in Sub-Area 48.3 (in 2005 for stock conservation reasons) is 

that whole TAC for that Area (with the exception of 10 tonnes for research fishing) is now taken in the 

SGMZ. 

 

                                            
17 An alternative method of fishing for toothfish using pots has been piloted in South Georgia. This has been successful in Uruguayan waters and has 
the advantage that it does not catch seabirds. Unfortunately, around South Georgia, large numbers of spider crabs Spinosissima spp. enter the pots and 
take the bait which reduces the catch rate of toothfish below an economic threshold. Consequently, there is currently limited commercial interest in 
the method in SGSSI waters. 
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Box 3: Patagonian toothfish Dissostichus eleginoides 
 

The Patagonian toothfish is a large notothenid fish that lives in deep waters around South America 

(occurring as far north as Uruguayan and Peruvian waters), the Southern Ocean and many sub-Antarctic 

islands, although there are several genetically distinct populations. It is one of the largest fish species in the 

region with an average length of around 90–100cm when mature, but can reach over 2m (the largest fish 

recorded at South Georgia was 225cm long). It grows slowly, with males maturing at about six or seven 

years old and females at 10-12 years old, and individuals can live to over 50 years of age. It generally occurs 

close to the seabed but makes regular foraging trips 50-100m up into the water column and hence is usually 

described as a benthopelagic. It feeds mainly on smaller fish, including icefish, squid and prawns and is best 

described as an opportunistic primarily piscivorous (fish-eating) predator. Patagonian toothfish have black 

skin, firm white flesh with high levels of Omega 3 fatty acids. They are a much sought after species 

(described as ‘White gold’ in some press articles) and the full Total Allowable Catch (TAC) of toothfish for 

Subarea 48.3 is taken each year. The main markets for Patagonian toothfish are in the USA, EU and Japan. It 

is estimated that the South Georgian toothfish fishery was worth about £19m in first-sale value in 2002. 

Estimating the current price for toothfish is difficult as it varies widely between sources, with estimates in 

2006-2007 ranging between US$9.5-US$20/kilo, which, with a worldwide recorded catch of 26,722 tonnes, 

puts the value of the toothfish trade at US$300m and US$600m (James Clark, MRAG Ltd, in litt. to N.Varty, 

15 May 2007). 

 

The fishery is concentrated around South Georgia and Shag Rocks (Figure 3), although some fish are taken 

west of Shag Rocks outside the SGMZ (although these catches are within Subarea 48.3 and are included in 

CCAMLR assessments). There is also a small potential fishery around the northern tip of the South 

Sandwich Islands , which is considered by both the GSGSSI and CCAMLR to be a separately managed stock 

(the quota for Subarea 48.4 is restricted by CCAMLR and was set at 100 tonnes for the 2006/07 season). 

 

Figure 3.  Distribution of toothfish fishery (shaded area) around South Georgia, showing 500m and 2000m 

contours (from Agnew 2004). 
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6.1.2 Toothfish fishing operations and fishing effo rt 
Most longliners in the South Georgia fishery are typically around 50m in length (400-1,000 gross registered 

tonnes), with around 30-40 crew, including officers. Vessels aim to achieve catch rates of three to six tonnes 

per day, which is often achieved around South Georgia. Typically, crews aim to achieve up to two sets and 

hauls each day with an average of around 10,000 hooks per line. Bait used is predominantly Argentine 

shortfin squid Illex argentinus, and occasionally sardine Sardina spp and mackerel Scomber spp.  

 

In the last 12 years, a maximum of 19 longline vessels have been licensed to fish for toothfish within Subarea 

48.3, operating through the winter months (1 May – 31 August or when the TAC is reached if this occurs 

sooner), which represents a potential maximum of 76 months fishing effort during one year. The annual 

number of hooks recovered has ranged from 9,521,900 to 25,433,200 (Table 1) with an annual average of 

15,463,10018. Ten longliners, registered in UK (Overseas Territories), Chile, Spain, Uruguay, Korea, South 

Africa, New Zealand, have been licensed to fish a TAC of 3,554 tonnes for sub-area 48.3 for the 2006/07 

season.  

 

There are two longlining methods in use at South Georgia – the autoline (using a single line) and the 

"Spanish" (double line) systems. Spanish-rig vessels use two lines in parallel - a heavy hauling line called the 

‘retenida’ (which is typically 18mm polyethylene rope) and a light-weight hook line called the ‘linea madre’. 

Numerous connecting lines (‘barandillos’) join the retenida to the linea madre. Hooks are attached every few 

metres to the linea madre. During line setting the linea madre and retenida are paid out from opposing sides 

of the stern of the vessel. Baiting is done manually and is highly labour-intensive (for a detailed description 

of the Spanish system, see Robertson et al. in press). The autoline system deploys a single line, with the line 

stored in racks and as it is shot away the hooks are automatically baited as they pass through a baiting 

machine. Autoliners are less labour intensive and typically require fewer crewmen.   

 

The Spanish system is ideally suited for demersal longlining in areas with a rough seabed, such as around 

South Georgia, because the mother line is designed to take the weight during line hauling and can therefore 

still be hauled if the hook line is snagged and/or broken. In the past, the majority of longline vessels have 

employed the Spanish system but the proportion of autoliners has increased in recent years and of the ten 

licensed vessels operating in Subarea 48.3 in the 2005/06 season, five were autoliners and five employed the 

Spanish system (see Table 1).  

 

The principal CCAMLR CMs governing this fishery in Subarea 48.3 is CM 41-02 (2006), which although 

targeted at protecting fish stocks, requires fishing to be carried out in accordance with CM 25-02 in order to 

minimise the incidental mortality of seabirds in the course of fishing (Paragraph 9). For the 2006/07 season, 

the area open to the fishery has been defined as that portion of Subarea 48.3 that lies within the area 

bounded by latitudes 52°30'S and 56°0'S and by longitudes 33°30'W and 48°0'W, and the portion outside this 

is closed to directed fishing for toothfish. Management follows a specific management plan for Patagonian 

toothfish19 that has been developed for Subarea 48.3, which is divided into three subdivisions (Management 

Areas A, B and C). 

 

                                            
18 It should be noted that in some cases there is a discrepancy between different data sources, e.g. the toothfish fisheries report for 2005 and some 
entries in the relevant table in the original SC-CAMLR report for that year. Similar discrepancies were found for other data reported in other SC-
CAMLR documents. This is due in part to changes in the way fisheries estimates were calculated each year, changes in the length of the fishing 
seasons, and often incomplete data reported at the annual Scientific Committee meetings because some vessels were still at sea. In some cases figures 
were recalculated and changed in later reports. Consequently, where possible data from the most recent sources of information are used in this 
Assessment, and are referenced accordingly. 
19 The Plan is downloadable from www.sgisland.org/pages/gov/govFisheries.htm. 
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Table 1.  Patagonian toothfish fishing operations, effort and catch (in tonnes) in Subarea 48.3 from 1995/96 to 

2006/07 

 

Season Number vessels 

operating 

Number 

Spanish (S) / 

autoliners (A) 

Total number of 

hooks recovered  

(1,000s) 

Total 

Allowable 

Catch 

Reported 

Catch 

IUU 

catch 

Total 

catch 

1995/96 13 ? 9,521.9 4,000 3,602 0 3,602 

1996/97 10 (10S/0A) 13,553.0 5,000 3,812 0 3,812 

1997/98 9 8S/1A* 13,384.8 3,300 3,201 146 3,347 

1998/99 12 11S/1A 12,388.0 3,500 3,636 667 4,303 

1999/00 17 15S/2A 14,709.1 5,310 4,904 1,015 5,919 

2000/01 15 14S/1A 14,561.6 4,500 4,047 196 4,243 

2001/02 17 17S/0A  17,280.5 5,820 5,742 3 5,747 

2002/03 19  16S/3A 25,433.2 7,810 7,528 0 7,528 

2003/04 16  15S/1A 18,277.3 4,420 4,497 0 4,497 

2004/05 8 6S/2A 16,868.5 3,050 3,018 23 3,041 

2005/06 10 5S/5A 14,116.4 3,556 3,554 0 3,554 

2006/07 10 5S/5A - 3,554 - - - 

Reported is the legal (licensed) catch; IUU catch is the estimated catch by illegal, unreported and unregulated fishing. S = 

Spanish system; A = Autoline. Sources: SC-CAMLR 1996-2006; CCAMLR Toothfish Fisheries Report 2005 for Subarea 

48.3 (SC-CAMLR 2005). James Clark, MRAG, Ltd, in litt. to N.Varty on 15 May 2007. ? = Missing data. *The autoliner set 

two lines using the Spanish System at the start of the season then switched 

6.2 Mackerel Icefish trawl fishery 

6.2.1 History and coverage of fishery 
The first major catches of icefish (Box 4) were reported in the late 1970s. The apparent occurrence and 

population size of icefish is quite variable and there have been several periods when icefish have suffered 

sudden declines, followed by a slow build-up of the stock. Declines occurred in 1969/70, 1977/78, 1983/84, 

1990/91 and 1993/94, which are believed to be linked to a low concentrations of krill in the SGMZ in the 

period just prior to the crash20.  

 

Box 4: Mackerel icefish Champsocephalus gunnari 

 

Mackerel icefish, usually referred to simply as icefish, are found throughout the sub-Antarctic and the 

northern part of the Antarctic Peninsula ranging to depths of 500m. They feed mainly on krill and 

amphipods, and usually occur close to the seabed during the day but rise in the water column during the 

night to within 50m of the surface. They grow to a maximum length of around 40–60cm and live for up to 10 

years, although in recent years they have only been observed up to 40cm around South Georgia, 

corresponding to about age six to seven, and they are rarely present as eight-year-olds. They spawn in deep 

fjords, bays and inshore waters on the north-east coast of South Georgia, and thus are only exploitable 

during the summer months, which coincides with the highest densities of vulnerable seabird species within 

the SGMZ. Icefish are preyed upon by a large range of predators, including toothfish, seals and birds. The 

fish are white, with firm flesh, with developing markets in Poland and Russia and some sold in Ukraine, but 

icefish is not as valuable as toothfish.  

 

Most icefish trawling tends to take place over the shelf to the north and north-west of South Georgia (Figure 

4). The best fishing occurs around full moon, when the fish occur in dense shoals: they disperse and are 

difficult to locate during the new moon.  

 

                                            
20 For more on the icefish fishery around South Georgia see Agnew (2004) 
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Figure 4.  Distribution of catches of icefish (shaded area) around South Georgia, showing 500 and 2000m 

(from Agnew 2004). 

 

 

6.2.2 Icefish fishing operations and fishing effort  
The current icefish fishery at South Georgia is a pelagic trawl fishery, in which nets are typically towed close 

to, but not dragging along, the seabed. Catches up to 100 tonnes a day have been recoded, after which the 

rate at which fish can be processed tends to limit the catch (in Subarea 48.3, icefish are not headed or gutted 

onboard, but are frozen whole). Single hauls of 10-20 tonnes or more are not unusual in a season when 

icefish are abundant. The fishery has very little fish bycatch and offal discharge and is consequently 

considered a highly target specific fishery.   

 

Since the 1998/99 season, a maximum of seven icefish trawl vessels have been licensed within Subarea 48.3 

(Table 2). This fishery is licensed to operate throughout the year (fishing season runs from 15 November to 

14 November the following year), which represents a potential maximum of 84 months of fishing effort, 

although through GSGSSI licensing provisions, vessels generally concentrate their effort from January to 

March. The annual catch ranged from 200 (although this figure does not include all of the 2004/05 season) to 

2,686 tonnes with an annual average of 1,881 tonnes but has been frequently considerably less than the TAC 

(Table 2). Five trawlers, registered in the Falkland Islands (two vessels), South Korea (two vessels) and Chile 

(one vessel), were licensed to fish a TAC of 4,337 tonnes for Subarea 48.3 for the 2006/07 season. 
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Table 2.  Icefish fishing operations, effort and catch (in tonnes) in Subarea 48.3 from 1998/99 to 2006/07 

 

Season Number 

vessels 

Number of trips 

observed 

Number trawls set Total Allowable 

Catch (TAC) 

Catch  

1998/99 1 1 86 4,840 265 

1999/00 2 2 266 4,036 4,114 

2000/01 6 6 381 6,760 960 

2001/02 7 5 460 5,557 2,667 

2002/03 5  3 184 2,181 1,986 

2003/04 6 6 247 2,887 2,686 

2004/05 7 7  337 3,574 200* 

2005/06 5 5  585 2,244 2,171 

*To 1 October 2005. Sources: CCAMLR Toothfish Fisheries Report 2005 for Subarea 48.3 (SC-CAMLR (2005)); SC-

CAMLR (2006); James Clark, MRAG, Ltd, in litt. to N.Varty on 15 May 2007.  

 

The principal CCAMLR CM governing this fishery in Subarea 48.3 is CM 42-01 (2006), which requires 

fishing to be carried out in accordance with CM 25-03 so as to minimise the incidental mortality of seabirds 

and includes the following specific measures to reduce seabird bycatch: 

 

• Vessels are encouraged to use net binding as a means to reduce seabird interactions (introduced in 

2006 with guidelines on net binding provided under SC-CAMLR 2006, Annex 5, Appendix D, 

paragraph 59);  

• Any vessel catching a total of 20 seabirds (introduced in 2001) must cease fishing and is excluded 

from any further participation in the fishery for the season; and,  

• Each vessel participating in this fishery shall have at least one scientific observer appointed in 

accordance with the CCAMLR Scheme of International Scientific Observation, and where possible 

one additional scientific observer, on board throughout all fishing activities within the fishing 

period (the desirability of an additional observer was introduced in 2001). 

6.3 Krill trawl fishery  

6.3.1 History and coverage of the fishery 
The great abundance of krill (see Box 5) in the Southern Ocean has been documented since the early 20th 

century, but catches remained small until a permanent krill fishery was established in the Southern Ocean in 

1972 by the Soviet Union and later by Japan, Poland, Chile, the Republic of Korea and others. Catches of krill 

in Antarctic waters reached a peak of over 528,200 tonnes in 1981/82 but have since declined, which has been 

attributed to "technical difficulties", including the discovery of high fluoride levels in krill shells, fleets 

moving to the northern Patagonian Shelf, South Shetlands and South Orkneys, and the breakup of the Soviet 

block and the concomitant loss of subsidies to their fisheries. 

 

Box 5: Antarctic Krill Euphausia superba 

 

Antarctic Krill (krill hereafter) are small, shrimp-like crustaceans that reach about 6cm in length, weigh up to 

about 1g and can live for 5–10 years. They congregate in large, dense masses and are important in the 

Antarctic food web as many species – fish, birds, mammals and other invertebrates - feed on them. 

Consequently, they are considered a key component of the South Georgia (and the Southern Ocean) 

ecosystem. Krill migrate to surface waters at night to feed on phytoplankton and also predate copepods. 

Krill occur in local concentrations around each of the main Scotia Sea island groups (the Antarctic 

Peninsula/South Shetland Islands, the South Orkney Islands and South Georgia) and the whole of the Scotia 

Sea is believed to comprise a single krill stock. Krill do not appear to breed in the region of South Georgia 

but the population probably originates from waters near the Antarctic Peninsula, although there may be 

several different sources.  
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Once or twice every decade, exceptionally low densities of krill occur within the SGMZ and during these 

periods predator populations, particularly those that rely almost exclusively on krill and have a limited 

foraging range, e.g. gentoo penguin Pygoscelis papua and Antarctic fur seals Arctocephalus gazella, have a poor 

breeding season and more mobile species, e.g. Black-browed albatross, travel much further offshore in 

search of food. These population cycles of krill are thought to relate to complex links between the 

circumpolar progression of sea ice and the El Niño Southern Oscillation. Krill have been caught for human 

consumption, either as whole canned tails, whole frozen krill, or krill paste, and for animal feed. It is also 

processed for its oil, a high value product that is used in the pharmaceutical and health food industry.  

Currently, major markets are in Japan, Korea and Norway 

 

 

South Georgia lies in a very dynamic ocean and the waters of the shelf-break to the north, north-west and 

east of South Georgia are exceptionally productive and can support huge concentrations of krill. These areas, 

along with the area around Shag Rocks, are where most of the krill fishing effort is concentrated (Figure 5). 

Krill is generally patchily distributed elsewhere within the SGMZ but often in considerable quantities. 

However, South Georgian waters are not typical habitat for krill, which is usually associated with the 

seasonal sea ice zone further south (phytoplankton grow on the underside of sea ice on which juvenile krill 

graze, and the ice is relatively free of predators). South Georgia is currently one of only three significant krill 

fishing areas in the Antarctic, the other two being the South Shetlands and South Orkneys. 

 

Figure 5.  General krill fishing (shaded area) around South Georgia, showing 500m and 2000m contours 

(from Agnew2004). 

 

 

6.3.2 Krill fishing operations and fishing effort 
Krill are fished using pelagic trawls and vessels may catch up to 50 tonnes per day. Although the fishing 

season runs from 1 December to 30 November the following year, at the moment the krill fishery around 

South Georgia is only attractive to operators in the winter months (late May to late September), when ice 

conditions prohibit vessels from fishing further south around the South Orkney or South Shetland Islands. 



 29 

 

Table 3.  Krill fishing operations, effort and catch (in tonnes) around South Georgia (areas SSMUS – Pelagic 

Area, East and West) from 1998/99 to 2005/06 

 

Season Number vessels Number trawls set TAC (million 

tonnes) 

Catch 

1998/99 10 ? 1.056 985 

1999/00 0 0 1.056 25,557 

2000/01 2 485 1.056 52,423 

2001/02 5 992 1.056 43,281 

2002/03 6 1,928 1.056 66,925 

2003/04 6 1,145 1.056 57,829 

2004/05 5 1,451 1.056 47,554 

2005/06 2 395  1.056 14,896 

Sources:  SC-CAMLR (2006); James Clark, MRAG Ltd, in litt. to N.Varty 15 May 2007. ? = Missing data 

 

In recent years, the size of the fishery has varied considerably, depending both on krill availability and 

commercial interest, with a maximum of 67,000 tonnes taken at South Georgia in 2002/03 (Table 3), although 

the krill catch averaged around 47,000 tonnes during the last six years, which represents only 4.5% of the 

TAC. In the 2005/06 season, only 14,896 tonnes was taken which represents less than 1% of the TAC, and 

indeed krill remains one of the few underexploited fisheries in the world.  Five trawlers, registered in Japan, 

Poland, Korea and Norway, have been licensed to fish a TAC of 1.056 million tonnes for sub-area 48.3 for the 

2006/07 season. 

 

The principal CCAMLR CM governing this fishery in Subarea 48.3 is CM 51-01 (2006). No specific seabird 

mitigation measures are required, although the data requirements set out in CM 23-06 and the 

environmental protection offered by CM 26-01 apply. There have been repeated calls by WG-IMAF and WG-

FSA working groups for increased observer coverage within the krill fishery to improve monitoring of target 

and bycatch species (SC-CAMLR 2004, 2005, 2006), in the 2005/06 season around 15% of tows were observed 

across the fishery. The Scientific Committee recognized the need for increased coverage to improve 

monitoring of target and bycatch species, including target larval fish bycatch, and called on Members to 

develop a standard methodology for sampling fish bycatch and an identification guide for larval/juvenile 

fish likely to be found in krill trawls. In 2006, to investigate and quantify the nature of seabird interactions 

with warp cables in the krill fishery, WG-IMAF developed protocols to evaluate the extent of seabird 

interactions with trawl warps (SC-CAMLR 2006). 

6.4 Management of fisheries in SGSSI waters 
South Georgia fisheries are managed and developed by the GSGSSI Director of Fisheries within the 

framework of GSGSSI legislation and CCAMLR CMs. The ordinances and licensing provisions give the 

Director of Fisheries the power to impose conditions on vessels fishing in SGSSI waters in relation to vessel 

reporting, carriage of observers, and conservation and mitigation measures to reduce the incidental 

mortality of seabirds. These measures and procedures are described in more detail below. Other staff 

involved in fisheries management operations include two Government Officers at King Edward Point (KEP), 

South Georgia (customs, vessel inspection and catch monitoring duties), the crew of an FPV (surveillance, 

monitoring and patrolling of SGSSI waters), and a Licensing Officer and Fisheries Officers from the Falkland 

Islands Fisheries Department (FIFD) in Stanley, Falkland Islands (day-to-day administration, licensing and 

collection of fees). In addition, the GSGSSI contracts out fisheries management research and advice to the 

Marine Resources Assessment Group (MRAG) Ltd, London (who also provide International Scientific 

Observers for licensed vessels on behalf of GSGSSI), and marine and biological research to the British 

Antarctic Survey (BAS), based in Cambridge, which maintains the base at KEP for this purpose. The Director 

of Fisheries for South Georgia and the South Sandwich Islands is based in Government House in the 

Falkland Islands. The Government also contracts in staff to assist in end of season weighing of the toothfish 

catch. 
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6.4.1 Licensing and reporting 
All vessels wishing to fish within the SGMZ must be licensed by the South Georgia Government Director of 

Fisheries, and also have a licence issued by their flag State to fish in CCAMLR waters. Each year, the GSGSSI 

issues an information pack relating to each fishery. This provides details of the cost of a licence, the 

conditions (the General Licence Conditions applies to all fisheries) and the application procedure, a vessel 

registration form, information relating to the subdivision of fisheries management areas within Subarea 48.3 

and (for toothfish) information on the certification of the product within the Marine Stewardship Council’s 

‘Chain of Custody’ (see section 6.4.5) and a management plan for the South Georgia toothfish fishery (all 

available for download from the GSGSSI website http://www.sgisland.org).  

 

Licences are awarded on an annual basis following a competitive bidding round. Fishing effort is regulated 

by limiting licences for each target species, and the number of licences and size of the quota available each 

year is based on the TAC set by CCAMLR for the whole of Subarea 48.3, and the capacity and fishing power 

of the vessels. Any vessel contravening the conditions of its licence (usually based on evidence found during 

at sea inspections, but sometimes using reports from scientific observers) may be subject to administrative or 

legal action, including prosecution, and may have its licence revoked, and is unlikely to be awarded a 

licence the following year. As the GSGSSI has national jurisdiction it can also prosecute offenders21 who 

break GSGSSI regulations (and the CCAMLR CMs that are included within them), which further strengthens 

sustainable fisheries management.  

 

Having been awarded a licence (which in the case of toothfish and icefish specifies an allocated TAC) all 

vessels must undertake a Licensing Inspection by the Government Officer at KEP. This inspection covers all 

of the relevant CCAMLR CMs (listed in the letter of offer) as well as the arrangements for the Observers and 

the vessel’s safety equipment and de-ratting certificate. Only when the inspection has been successfully 

completed, will the vessel’s Captain receive his licence and be able to commence fishing. All vessels are 

required to have a Vessel Monitoring System (VMS) on board (a transponder that automatically reports the 

vessel’s position every four hours to its flag state), and to report their daily position, catch and effort data to 

the Government Officer at KEP (who compiles these for reports to the Director of Fisheries (copied to the UK 

FCO and MRAG) every five days)22 and to fill in detailed logbooks of their activities (continuous VMS 

positions for the complete year must be submitted as part of the GSGSSI licence application). CCAMLR keep 

a running total of catches, supplemented with informal daily reports from the GSGSSI for Subarea 48.3, and 

as the total catch approaches the maximum allowed they project catch rates forward to calculate an 

estimated finishing date and close the fishery accordingly. 

 

The sale of fishing licences provides an important income for the GSGSSI, amounting to over £21 million 

over the period of 2001-2006, and accounting for about 82.6% of its total income over this period. A 

substantial portion of the income generated by licences is spent on strict environmental management 

procedures and policing, and in some years the costs of managing the fishery have exceeded licence 

income23.  

 

Toothfish and icefish licensing  

This policy of licensing vessels under a competitive bidding scheme enables the GSGSSI to select (license) 

only those vessels that have a proven track record of compliance and commitment to the aims of the fishery, 

including adoption of effective measures to eliminate bycatch mortality. 

 

A copy of the licence form and regulations are downloadable from the GSGSSI website (www.sgisland.org) 

 

                                            
21 For instance, the GSGSSI prosecuted the longline vessel Jacqueline in 2004 for inadequate streamer (tori) lines. 
22 Flag states are responsible for reporting their vessel catches to CCAMLR. Vessels report their catches direct to their flag states or direct to 
CCAMLR. These reports are also submitted on a 5-day basis. 
23 From 2001 to 2006 the GSGSSI spent an average of 36% of its total expenditure on fisheries research and surveillance. Over the same period an 
additional 1.3% of total expenditure was also spent on fisheries administration. This amounts to a very high proportion (37%) of total government 
expenditure and reflects the importance that GSGSSI places on sustainable fisheries management based on sound science and effective surveillance.  
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Krill licensing  

Licensing of the krill fishery follows a similar procedure as for that for the toothfish and icefish fisheries, but 

krill trawlers are not allocated a TAC by GSGSSI, instead their licences are issued on the basis of monthly 

periods of access to the fishery. Catch is monitored on a daily basis at KEP and in the event that the trigger 

limits set by CCAMLR for restricting catch were likely to be approached licence periods would not be 

extended.  This has not yet happened (in 2006/7 krill catch in Area 48 was 104,364, with a trigger limit of 

620,000).   

6.4.2 On-board observer schemes 
In order to improve data gathering, CCAMLR created a Scheme of International Scientific Observation in 

1987, in which scientific observers from one CCAMLR Member State are placed on vessels of another to 

monitor catch composition and the interaction of fishing gear with birds and marine mammals. This 

information is used to generate a standard set of annual reports and helps provide a degree of transparency 

in onboard data collection.  Under the CCAMLR CMs, deployment of international scientific observers 

became mandatory for all longline fishing vessels and for trawl fishing vessels engaged in all new and 

exploratory fisheries in the Convention Area after the 1995/96 fishing season and in SGSSI waters there are 

additional observer requirements (see Box 6 and Table 4).  

 

Box 6: On-board Scientific Observers in South Georgia fisheries 

 

All Observers employed by the GSGSSI work within the CCAMLR Scheme of International Scientific 

Observation under Memorandums Of Understanding set up between the UK and the flag States of the 

vessels concerned. However, the Government of South Georgia has introduced more stringent observer 

requirements than those currently in force with CCAMLR by adopting a policy that all krill vessels have an 

international or government observer for at least part of the period they are fishing in SGSSI waters, and 

(until the 2003/04 season) a second observer on icefish vessels to monitor seabird by-catch. The South 

Georgia observer programme is run by MRAG Ltd, and is charged to the fishing industry within the licence 

fee. Observers are mostly graduate scientists trained in the requirements of CCAMLR and GSGSSI, species 

identification, data recording and reporting. Observers have a standard report to compile which goes to 

CCAMLR, but also compile information for GSGSSI and MRAG, which does not go direct to CCAMLR but 

often provides the basic data for scientific papers which are prepared and submitted by the UK. The 

conditions on vessels fishing the waters surrounding South Georgia, especially in the winter, can be cold, 

rough and hazardous so all vessels have to pass international safety tests, and observers are given special 

training on sea survival. Observers are usually at sea for about three months. Observers are supported by a 

co-ordination team at MRAG headquarters in London and the Government Officer at KEP. Observers from 

the UK, France, Chile, Brazil, Uruguay, Spain and South Africa have all participated in the South Georgia 

fisheries since the mid-1990s. 

 

 

Along with standardized data collection, observers also undertake special scientific projects used to provide 

scientific advice for the South Georgia Government and CCAMLR, including the testing of the bycatch 

mitigation measures. Two key publications which provide information on species identification and 

guidelines on seabird observations are the CCAMLR Scientific Observers Manual (updated annually) and the 

Identification of Seabirds of the Southern Ocean – A Guide for Scientific Observers aboard Fishing Vessels, published 

by CCAMLR and the Museum of New Zealand in 1999. Both are available to all scientific observers who 

work onboard fishing vessels in the Convention Area and adjacent areas.  

6.4.3 Surveillance and inspections 
The GSGSSI charters a dedicated FPV – the Pharos SG- which patrols the SGMZ throughout the year 

returning to Stanley approx once a month for three nights. Due to passage time to/from the Falkland Islands 

and maintenance periods, it is estimated that coverage of the SGMZ by FPVs totals a minimum of 190 days 

per year Royal Air Force C130 (based in the Falkland Islands) maritime patrols also take place over the 

SGMZ. In addition, Royal Navy warships visit SGSSI waters three or four times per year and are briefed to 
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observe and report all fisheries sightings, and other vessels in the area, including cruise ships, yachts, and 

research ships, as well as the sizeable combined toothfish, icefish and krill licensed fishing fleets, may also 

report any suspicious activity to the Marine Officer at KEP, and act as supplementary sources of surveillance 

information, particularly for IUU fishing. The FPVs carry out surveillance and inspections both within and 

outside the SGMZ, and reports the results to CCAMLR and the flag State of the vessel. If an infringement is 

discovered within the zone, where the Government has jurisdiction (e.g. the vessel is fishing in the SGMZ 

outside of the fishing season), then the GSGSSI will take action against the vessel. Additionally, GSGSSI 

have experimented with satellite surveillance. 

 

Implementation of all CCAMLR CMs is subject to the international inspection process established in 

accordance with the CCAMLR System of Inspection, which has been in operation since the 1989/90 season 

and under which designated inspectors from one CCAMLR party may inspect the vessel of any other party 

within the Convention Area24. In addition, all Members of the Convention must inspect their fishing vessels 

at ports of departure and arrival in order to verify compliance with the conditions under which fishing 

licences are issued, including compliance with measures on the reduction of incidental mortality of seabirds.  

 

In South Georgia, pre-licensing inspections are carried out when vessels enter KEP to collect their licences 

prior to beginning fishing, and where necessary vessels are required remain at KEP while they change the 

configuration of their gear so as to comply with the regulations, including seabird mitigation measures. 

6.4.4 Research-based fisheries and ecosystem manage ment 
The South Georgia Government funds fisheries and ecosystem research around South Georgia, through 

MRAG Ltd, and BAS, and these findings form the scientific underpinning of much of the GSGSSI’s fisheries 

management decisions. Research on fish, birds, including albatross and petrel breeding colonies on South 

Georgia (particularly colonies of Wandering, Black-browed and Grey-headed albatrosses on Bird Island 

since 1970), and oceanography is also undertaken by BAS under its core UK Natural Environment Research 

Council funding. In addition, MRAG Ltd. and BAS scientists represent the UK at scientific meetings of 

CCAMLR. 

 

Some dedicated at-sea surveys of seabirds (see Box 7) and seabird and fisheries interactions studies have 

been conducted within the SGMZ (e.g. Hunt et al. 1986, Trathan et al. 1998, Harrison et al. 1991, Moore et al. 

1999, Reid et al. 2000, Black 2005a).  There is also a significant body of scientific literature on recent satellite 

and geolocator tracking studies, which have provided data on the at-sea distribution of South Georgia 

seabirds, including Wandering, Black-browed and Grey-headed albatrosses, Light-mantled sooty albatross, 

White-chinned petrel and both species of giant petrel (summarised in BirdLife International 2004, 2006).  

                                            
24 So, under this scheme the UK's patrol vessel can inspect any CCAMLR vessel anywhere within the CCAMLR Area in relation to its fishing 
activities within the Area, but not outside this Area on the high seas of the South Atlantic.  
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Table 4.  Change in observer activity on vessels fishing in Subarea 48.3 from 1998/99 to 2005/06 season 

 

Season Toothfish fishery Icefish fishery Krill fishery 

 No. 

vessels 

No. 

observer

s 

No. 

trips 

Total 

observe

r days 

at sea 

% 

hooks 

observe

d 

No. 

vessel

s 

No. 

observer

s 

No. 

trips 

Total 

observe

r days 

at sea 

% 

trawls 

observe

d 

No.vesse

ls 

No. 

observer

s 

No. 

trips 

Total 

observe

r days 

at sea 

% 

trawls 

observe

d 

1998-99 12 19 19 1,166 24.8 1 1 1 28 ? 10 ? ? ? ? 

1999-00 17 15 15 1,298 23.5 2 1 1 29 ? 0 ? ? ? ? 

2000-01 15 15 15 1,338 20.1 6 2 2 121 91.9 2 ? ? ? 88.0 

2001-02 17 16 16 1,595 23.0 7 6 7 381 93.7 5 2 8 148 76.1 

2002-03 
19  

18 22 2,032 25.4 5  3(+3 

bird) 

3 151 98.9 6 3 9 231 55.7 

2003-04 
16  

14 14 1,244 27.0 6 6(+6 

bird) 

6 148 96.4 6 3 10 209 72.4 

2004-05 8 8 8 955 31.0 7 7 7 315 82.2 5 2 10 119 58.0 

2005-06 10 10 12 984 28.7 5 5 7 262 78.1 2 3 3 52 45.8 

Sources: SC-CAMLR 1999, 2000, 2001, 2002, 2003, 2004, 2005, 2006; James Clark, MRAG Ltd, in litt. to N.Varty 27 April 2007. ? = Missing data 
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Box 7: SAST seabird surveys in SGSSI waters 

 

The Seabirds at Sea Team United Kingdom (SAST UK), was established in 1979 to study the distribution and 

abundance of seabirds in the seas around the United Kingdom and assess threats to these birds (initially 

from oil pollution in the North Sea) and developed standardised methods for surveying seabirds at sea. 

Between 1998 and 2001, SAST undertook at-sea surveys of seabirds and marine mammals in Falkland 

Islands waters (White et al. 2001, 2002). In July 2001, SAST Falklands (SAST hereafter) was integrated into 

Falklands Conservation directly and the focus of the project changed to investigate seabird interactions and 

mortality associated with the fishing fleets operating within the Falklands Conservation Zones. Following 

discussions with the GSGSSI, SAST carried out at-sea surveys of seabird and marine mammal distributions 

in the waters around South Georgia from 2002 and 2004 (Black 2005a) in order to determine the local 

seasonal and spatial patterns of seabird and marine mammal distribution and provide the GSGSSI with the 

information needed to make management decisions concerning fisheries and the conservation of seabirds 

and marine mammals.  

 

 

CCAMLR has also developed a large-scale ecosystem-monitoring programme that aims to monitor changes 

in the general state of the krill-based ecosystem around the Southern Ocean (see Box 8), and has established 

a specific Ecosystem Monitoring and Management Working Group (WG-EMM) that reports to the Scientific 

Committee each year. 

 

Box 8: CCAMLR Research – The CCAMLR Ecosystem Monitoring Programme (EMP) 

 

The Ecosystem Monitoring Programme (EMP) was set up to monitor krill predators, to detect changes in 

their annual performance, and to determine whether these changes are due to natural causes or to the effects 

of fishing. Up to 15 indicators of performance are monitored for seven bird and seal species at 16 sites 

around the Antarctic. Indicators range from small scale (foraging behaviour) to large scale (population size). 

One of the most important sites, with the longest history of monitoring, is Bird Island, a small island at the 

extreme western tip of South Georgia, where Macaroni penguin Eudyptes chrysolophus, gentoo penguin, 

Antarctic fur seal and Black-browed albatross are monitored. The EMP has shown that during years in 

which penguin reproductive success was poor, as in 1991, 1994 and 1998, krill availability was also low at 

South Georgia (although this was due to natural fluctuations, not to overfishing). 

 

6.4.5 Responsible fishing in South Georgia Maritime  Zone and the Marine 
Stewardship Council (MSC)  
The South Georgia toothfish fishery was certified by the Marine Stewardship Council (MSC25) as an 

internationally recognised sustainable fishery in March 2004, and was the first Antarctic fishery and the only 

Patagonian toothfish fishery to receive MSC certification (see Box 9). The assessment by the certifiers, Moody 

Marine Ltd, determined that the South Georgia Toothfish Fishery was sustainably managed in respect of the 

three Principles of the MSC, namely: (1) sustainability of the exploited stock; (2) maintenance of the 

ecosystem; and (3) the effectiveness of the management system. Principle 2 incorporates the need to address 

seabird (and other species) bycatch mortality26.  

                                            
25 For more information on the MSC and how it operates visit www.msc.org. 
26 Although the fishery passed on all three Principles, the certifiers suggested several areas for improvement, notably the determination of impacts on 
by-catch species and benthic ecosystem. These issues have either been or are being addressed and the GSGSSI is working with the MSC certifiers to 
further enhance its management of the toothfish fishery. For instance, IUU fishing catches are now taken into account prior to the final calculation of 
available quota. The result has been much closer adherence to the TAC than prior to certification. All vessels, irrespective of whether they are 
engaging in the MSC chain of custody or not, now have to have all product weighed in Port Stanley prior to trans-shipping. 
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Box 9: Toothfish Longline Marine Stewardship Council Certification and the incidental mortality of 

seabirds 

 

The Marine Stewardship Council Certification assessment highlights the importance of assessing fisheries in 

terms of their impact on the whole ecosystem in which they operate. In the context of South Georgia’s 

toothfish longline, the impact of incidental mortality of seabirds in the licensed fishery was highlighted, as 

well as the potential impact of any mortality caused by IUU fishing.  

 

Following extensive analysis of both the licensed fishery, and of the likelihood of IUU fishing in the SGMZ, 

the certification body (Moody Marine) explicitly addressed these issues. In 2004 they concluded that 

‘compliance with Conservation Measures is virtually total and IUU fishing has been negligible, or absent, for 

the last two years’. Satisfied that incidental mortality of seabirds did not pose a sufficient challenge to deny 

certification, they nonetheless imposed a condition on certification relating to hook disposal.  

 

The need to meet Conditions set upon the MSC certification of the fishery has given the Government extra 

levers to raise the standards of the fishery and has given operators an added incentive to comply. As a direct 

result of this it is now an explicit South Georgia licence condition that ‘no hooks shall be discarded’. Not 

only does this place the onus on the applicant to demonstrate to the Government’s satisfaction how that 

condition shall be met it also enables legal action to be taken in the case of infringements.  

 

6.5 Illegal, Unreported and Unregulated (IUU) fishi ng and management response 
IUU fishing27, principally for toothfish, has been a feature of the Southern Ocean fisheries since the early 

1990s and continues to pose a serious threat to both the conservation of fish stocks, and to populations of 

seabirds as IUU fishing vessels are almost certain not to use seabird bycatch mitigation measures.  

 

The level of IUU fishing for toothfish has been falling in Subarea 48.3 in recent years, as has its proportion of 

the total fishery catch, particularly since the mid 1990s (Table 5).  It has only been more than 5% in two of the 

last 10 seasons, and for 2005/06 IUU effort in Subarea 48.3 was estimated as zero. The estimated levels of 

IUU fishing and proportion of the total catch are considerably lower than those reported for the Convention 

Area as a whole.  

 

CCAMLR has long recognized the seriousness of the IUU problem within the Convention Area and has 

taken a number of steps to combat IUU fishing. These include: mandatory VMS, port state inspections and 

denial of landings, marking of vessels and gear, the development of a Blacklist of IUU vessels (developed 

under CCAMLR CMs 10-6 and l0-7), and, most importantly, a Catch Documentation Scheme (CDS) for 

toothfish (see Box 10). 

                                            
27 In terms of this assessment, illegal fishing is defined as that conducted in the SGMZ in contravention of GSGSSI regulations or when it contravenes 
CCAMLR regulations on the high seas in CCAMLR waters by vessels whose flag State is a Party to CCAMLR. Unregulated fishing is defined as that 
occurring on the high seas in CCAMLR waters by vessels whose flag State is not a Party to CCAMLR. Fishing on high seas waters outside 
CCAMLR is not illegal or unregulated unless it violates flag State law or other international obligations. 



 

 36 

Table 5.  Levels of IUU fishing in Subarea 48.3 and for the Convention Area as a whole 

 

 Subarea 48.3 Whole of Convention Area 

Season Estimated 

IUU catch 

(tonnes) 

Total reported 

and IUU catch 

IUU as % of 

total catch 

Estimated 

IUU catch 

Total reported 

and IUU catch 

IUU as % of 

total catch 

1991/92 3,066 6,875 44.6 - - - 

1992/93 4,019 7,039 57.1 - - - 

1993/94 4,780 5,438 87.9 - - - 

1994/95 1,674 5,045 33.2 - - - 

1995/96 0 3,602 0 - - - 

1996/97 0 3,812 0 32,673 45,130 72.4 

1997/98 146 3,347 4.4 15,106 28,518 53.0 

1998/99 667 4,303 15.5 5,868 19,531 30.0 

1999/00 1,015 5,919 17.1 7,644 25,214 30.3 

2000/01 196 4,243 4.6 8,802 22,598 39.0 

2001/02 3 5,745 0.1 11,857 27,198  43.6 

2002/03 0 7,528 0 10,070 26,877  37.5 

2003/04 0 4,497 0 2,622 15,922 16.5 

2004/05 23 3,041 0.8 2,076 18,321 11.3 

2005/06 0 3,534 0 3,080 16,784 18.4 

Reported is the legal (licensed) catch; IUU catch is the estimated catches by illegal, unreported and unregulated fishing. 

Sources: 2005 Toothfish fisheries report for Subarea 48.3 (SC-CAMLR 2005); SC-CAMLR (2004); James Clark, MRAG 

Ltd., in litt. to N.Varty 15 May 2007.  

 

 

Box 10: The Patagonian Toothfish Catch Documentation Scheme (CDS) 

 

CCAMLR operates a Catch Documentation Scheme (CDS) for the toothfish fishery within the Convention 

Area (detailed under CM 10-05), in an effort to counter IUU fishing. Under the CDS all trans-shipments or 

unloading of a toothfish catch are only carried out after the issue of a unique authorization code given after 

the catch has been verified as legal (caught in a manner consistent with CCAMLR CMs, including meeting 

seabird bycatch mitigation measures). This code is entered onto a catch document and provides legal 

accreditation to import and market the fish. The strength of the CDS is that it is applicable globally (in 

contrast to other CCAMLR CMs that are essentially limited to the Convention Area and to CCAMLR 

Contracting Parties), and that all major importers (the US, Europe and Japan) are Members of CCAMLR. 

This means that they are bound by law to implement the CDS and prohibit the import of undocumented 

fish.  

 

Evidence suggests that the introduction of the CDS is indeed restricting unfettered market access to IUU-

caught product and has made trading in IUU-caught fish less profitable. The CDS is undoubtedly a major 

CCAMLR achievement in countering IUU fishing.  Not only is the Scheme unique in its scope and 

application, it became fully operational within a relatively short period (less than two years).  It has also 

drawn in a number of CCAMLR Non Contracting Parties (NCPs). 
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Part C – Assessment of seabird bycatch in SGSSI 
fisheries 

7. Importance of SGSSI for seabirds 

7.1 Importance of South Georgia and the South Sandw ich Islands for seabirds 
South Georgia is of international importance for its breeding seabird populations, with a particularly high 

proportion of the world population of several species breeding on the islands, namely Macaroni penguin, 

Grey-headed albatross, Northern giant-petrel, and White-chinned petrel, in addition to approximately 22 

million pairs of Antarctic prions Pachyptila desolata (by far the most numerous seabird species breeding at 

South Georgia) and most of the world’s population of the South Georgia subspecies of Imperial shag 

Phalacrocorax artriceps georgianus. The diversity of seabirds that utilise SGSSI waters is illustrated by the 

results of two years of comprehensive at-sea surveys conducted between 2002-2004, in which 39 species 

were recorded within the SGMZ (Black 2005a). 

 

The SGSSI and associated waters are particularly important for albatrosses and petrels with colonies 

occurring at approximately 50 locations on both mainland South Georgia and offshore islands. Coastal areas 

of South Georgia are mostly snow-free in summer, support few predators, other than skuas and rats, and 

contain an abundance of potentially suitable albatross breeding habitat. Four species of albatross breed on 

South Georgia - Wandering, Black-browed, Grey-headed and Light-mantled sooty albatross – and the 

populations of all four species are of international importance. South Georgia supports the world’s largest 

breeding population of Grey-headed albatross with 47,674 pairs (representing around 55% of the world 

population) breeding during the 2003/04, and the second most important breeding populations of 

Wandering (1,553 pairs) and Black-browed albatross (74,296 pairs), and around a quarter of the world’s 

population of Light-mantled sooty albatross (5-7,500 pairs, but probably the largest single breeding 

population) (Gales 1998, Poncet et al. 2006). In addition, four vagrant species - Northern royal, Southern 

royal Diomedia epomophora, Sooty Phoebetria fusca and White-capped albatross Thalassarche steadi - have also 

been recorded, and at least two other species Buller’s albatross Thalassarche bulleri and Yellow-nosed 

albatross T. chlororhynchos, have been reported in neighbouring Falkland islands waters, and may also occur 

within the SGMZ as rare vagrants (A. Black  pers. comm.). 

 

Thirteen species of petrel also breed on South Georgia and a further 11 species of petrel and shearwater have 

previously been recorded over the waters of the SGMZ (Prince and Croxall 1996, Black 2005a, Table 6). Two 

other species have been recorded during surveys conducted around the Falklands (White et al. 2002) that 

have not previously been recorded within the SGMZ but may occur as rare vagrants. The numbers of 

southern giant petrel and the northern giant petrel breeding on the islands comprise significant proportions 

of the world population of these species (results from recent surveys, in the 2005/06 and 2006/07 breeding 

seasons, indicate populations of approximately 14,000 northern and 10,500 southern giant petrels on South 

Georgia (S. Poncet pers. comm.). Unlike most other populations, these two species are stable or increasing on 

South Georgia, probably because of the abundance of carrion from penguin and seal colonies. The SGSSI 

population of White-chinned petrel is also particularly large, estimated at 2 million.  

 

Due to the dramatic global decline in albatross and petrel breeding population sizes since the late 1970's, 

many of the species of albatross and petrel breeding on or visiting SGSSI waters are considered threatened. 

Three species - Northern Royal, Black-browed and Sooty albatrosses -are now listed as Endangered, another 

six – Wandering, Southern royal and Grey-headed albatrosses, Southern giant-petrel, White-chinned petrel 

and Atlantic petrel – are listed as Vulnerable, and a further four – Shy albatross, Light-mantled sooty 

albatross, Northern giant-petrel and Grey petrel as Near Threatened by BirdLife International (2007) (Table 

7). 
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Table 6.  Threatened seabird species recorded in SGSSI waters  

 

Species Conservation status Global population trend 

Gentoo penguin Pygoscelis papua Near threatened Some populations increasing, 

others Declining 

Rockhopper penguin Eudyptes chrysocome Vulnerable Declining 

Macaroni penguin E. chrysolophus Vulnerable Declining 

Royal penguin E. schlegeli Vulnerable Stable 

Magellanic penguin Spheniscus magellanicus Near Threatened Some populations declining 

Wandering albatross Diomedea exulans Vulnerable Declining 

Southern royal albatross D. epomophora Vulnerable Stable 

Northern royal albatross D. sanfordi Endangered Declining 

Black-browed albatross Thalassarche melanophrys Endangered Declining 

Grey-headed albatross T. chrysostoma Vulnerable Declining 

Shy albatross species T. cauta spp. Near Threatened Possibly increasing 

Sooty albatross Phoebetria fusca Endangered Declining 

Light-mantled sooty albatross P. palpebrata Near Threatened Possibly declining 

Southern giant petrel Macronectes giganteus Near Threatened Some large populations 

increasing 

Northern giant petrel M. halli Near Threatened Some populations increasing 

Atlantic petrel Pterodroma incerta Vulnerable Stable 

Grey petrel Procellaria cinerea Near Threatened Possibly declining 

White-chinned petrel P. aequinoctialis Vulnerable Declining 

Sooty shearwater Puffinus griseus Near Threatened Declining 

Source: BirdLife International (2006). Species fact sheets.  

 

South Georgia currently has arguably the most rapidly declining albatross populations in the world (Figure 

5). Long-term annual counts at Bird Island, South Georgia, have shown that numbers of Wandering (all 

breeding birds), Black-browed and Grey-headed albatrosses (selected colonies) have been decreasing since 

the late 1970s (Prince et al. 1994, Croxall et al. 1998). A complete census of the South Georgia populations of 

these species was last undertaken in 2003/04 using a combination of yacht-based digital photography and 

ground counts and revealed a 30% decline in the numbers of Wandering albatross since 1984, and similarly 

substantial population declines of Black-browed and Grey-headed albatross colonies between 1985/1986 and 

2003/04 (Poncet et al. 2006). These and other studies indicate sustained declines that, given the lack of land 

based threats at Bird Island and no evidence of diseases (cf. Weimerskirch 2004), have almost certainly 

resulted from increased mortality in longline and trawl fisheries in foraging areas (Croxall et al. 1998)28.  

 

Annex 5 contains a complete list of breeding and non-breeding seabird recorded in the SGMZ.  

 

                                            
28 Indeed, these well-documented declines led to the classification of Black-browed albatross as Endangered, and wandering and Grey-headed 
albatrosses as Vulnerable according to IUCN Red List criteria (BirdLife International 2004), and helped generate international debate and action to 
address incidental bycatch associated with longline and trawl fisheries in the Southern Ocean. 
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Figure 5.  Changes in population size of albatrosses in study colonies at Bird Island, South Georgia (British 

Antarctic Survey unpublished data); (a) Wandering Albatross (whole island counts), (b) Grey-headed 

Albatross (Colony E) and (c) Black-browed Albatross (Colony H). 
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7.2 Movements of albatrosses and petrels in relatio n to fisheries 
Albatrosses spend the majority of their lives foraging in waters distant from their breeding grounds, and 

frequently conduct trans-oceanic and even circumpolar traverses (see BirdLife 2004, Croxall et al. 2005). The 

foraging ranges and distributions of albatrosses and petrels are highly variable depending on time of year 

(e.g., breeding versus non-breeding periods), stage of the breeding season, gender and year (inter-annual 

variation) and a range of oceanographic features influence prey distribution in the breeding and wintering 

grounds.  In the South Atlantic, core areas of albatross distribution are dependent on bathymetry or 

associated with relatively consistent hydrodynamic or oceanographic features, such as tidal or oceanic 

frontal systems where prey aggregations are to an extent predictable (BirdLife International 2004).   

 

Analysis of the distribution of albatrosses and petrels from the Global Procellariiform Tracking Database (See 

BirdLife 2004), which contains over 90% of existing albatross and petrel remote-tracking data, representing 

15 of the 17 Southern Hemisphere species of albatross, both species of giant-petrels and White-chinned 

petrel highlights the importance of the CCAMLR Convention Area, particularly for Wandering, Grey-

headed, Light-mantled, Black-browed and Sooty Albatrosses, and populations of both Northern and 

Southern Giant-petrel and White-chinned petrel (Figure 6). 

 

The breeding distributions of 8 of the 15 albatross species, as well as both Northern and Southern giant-

petrels, and White-chinned petrels, overlap with the CCAMLR Convention Area. Overall, the CCAMLR 

sub-areas with the highest proportion of albatross and petrel distribution are 48.3 and 58.6 (Table 8), once 

again emphasising the importance of 48.3 for seabird conservation.  

 

The breeding distributions for Wandering Albatross populations from four widely distributed global 

breeding sites have a high degree of overlap with the majority of the CCAMLR Convention Area (Figure 6).  

However, the distributions of each of the four populations are focused in different areas, as might be 

expected: Wandering Albatrosses from South Georgia having their greatest density of distribution in Sub-

Area 48.3, but also highlighting their distribution throughout the Atlantic Ocean. Research carried out by 

BAS at Bird Island, South Georgia, has shown that Wandering albatrosses breeding on the island regularly 

use the shelf and predominantly shelf break regions of the Patagonian Shelf and extend north to Brazil and 

extend far east off the shelf and into the high seas of the southern Atlantic (Prince et al. 1998, Croxall et al. 

199, Berrow and Croxall 2001, Figure 7). 
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Table 8.  At-sea breeding distribution of 18 Southern Hemisphere albatross and petrel species within the CCAMLR Convention Area (% time). Data are based on 

available tracking data: tracking data are not available for all colonies of every species (BirdLife 2006). 
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48       0.0 0.0 14.7 0.0 0.0 0.0 48.8 0.0 65.4 0.0 0.0 0.0 0.7 0.0 11.3 65.1 65.1 63.2 18.6 

 .1   0.0 0.0 1.0 0.0 0.0 0.0 5.8 0.0 12.5 0.0 0.0 0.0 0.0 0.0 0.1 0.9 0.0 0.0 1.1 

 .2   0.0 0.0 1.5 0.0 0.0 0.0 3.2 0.0 18.2 0.0 0.0 0.0 0.0 0.0 0.1 13.5 2.0 18.7 3.2 

 .3   0.0 0.0 11.5 0.0 0.0 0.0 36.1 0.0 29.0 0.0 0.0 0.0 0.0 0.0 10.3 23.4 51.4 44.5 11.5 

 .4   0.0 0.0 0.4 0.0 0.0 0.0 1.3 0.0 5.3 0.0 0.0 0.0 0.0 0.0 0.0 15.5 10.9 0.0 1.9 

 .5   0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

 .6   0.0 0.0 0.3 0.0 0.0 0.0 2.3 0.0 0.1 0.0 0.0 0.0 0.7 0.0 0.9 11.8 0.9 0.0 0.9 

58       0.1 0.0 0.7 0.0 0.0 0.0 3.6 0.3 3.4 0.0 0.0 0.0 66.0 0.0 49.2 0.0 0.0 1.7 7.0 

 .4     0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 3.4 0.0 0.0 0.0 9.9 0.0 1.1 0.0 0.0 0.9 0.9 

  .1  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.4 0.0 0.0 0.0 4.2 0.0 0.0 0.0 0.0 0.0 0.4 

  .2  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.1 0.0 0.0 0.3 0.0 

  .3   0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

   a 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

   b 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

  .4   0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 5.6 0.0 0.9 0.0 0.0 0.6 0.5 

   a 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 4.4 0.0 0.4 0.0 0.0 0.2 0.4 

   b 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.4 0.0 0.0 0.4 0.1 

 .5     0.1 0.0 0.7 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 14.2 0.0 0.0 0.0 0.8 

  .1  0.1 0.0 0.6 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 13.9 0.0 0.0 0.0 0.8 

  .2  0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 

 .6   0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.2 0.0 0.0 0.0 0.0 56.0 0.0 22.6 0.0 0.0 0.8 4.5 

 .7   0.0 0.0 0.0 0.0 0.0 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.1 0.0 11.3 0.0 0.0 0.0 0.7 

88       0.0 0.0 0.6 0.0 22.0 0.0 5.8 0.0 7.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 

 .1   0.0 0.0 0.0 0.0 16.8 0.0 1.1 0.0 7.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 

 .2   0.0 0.0 0.0 0.0 5.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 

 .3   0.0 0.0 0.6 0.0 0.0 0.0 4.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 

Inside CCAMLR 0.1 0.0 15.9 0.0 22.0 0.0 58.1 0.3 76.1 0.0 0.0 0.0 66.7 0.0 60.5 65.1 65.1 64.9 27.5 

Outside CCAMLR 99.9 100.0 84.1 100.0 78.0 100.0 41.9 99.7 23.9 100.0 100.0 100.0 33.3 100.0 39.5 34.9 34.9 35.1 72.5 
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Figure 6.  Combined utilisation distribution map for the breeding distribution of 18 southern-hemisphere albatross, 

giant petrel and petrel species represented in the BirdLife International Global Procellariiform Tracking Database. Each 

species has been given equal weighting. 
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Satellite tracking data indicates that the greater part of the South Georgia Black-browed albatross breeding population 

over-winters in the Benguela Current region, off the west coast of South Africa (Prince et al. 1998), where they interact 

with a diverse range of longline and trawl fleets, and are one of the most frequently recorded bycatch species in the 

region (Watkins et al. 2006, Petersen et al. 2007). Grey-headed Albatross are principally oceanic feeders (Prince et al. 1998, 

Phillips et al. 2004) and evidence suggest that during the breeding season South Georgia birds predominantly either 

forage locally, are associated with the Antarctic Polar front and oceanic regions to the south of South Georgia or migrate 

to areas of the southwest Indian Ocean (Croxall and Wood 2002, Croxall et al. 2005). During the 18 month non-breeding 

season, South Georgia birds have been recorded conducting up to two circumpolar migrations (Croxall et al. 2005, see 

Figure 8), bringing them into contact with a diverse range of fisheries. 

 

White-chinned petrels are the most commonly killed seabirds on longlines in the Southern Oceans (e.g., Weimerskirch 

et al. 1999, Nel et al. 2002) and those from South Georgia forage over vast areas of the South Atlantic, with Patagonian 

Shelf waters being particularly important (Berrow et al. 2000, Croxall and Wood 2002; Phillips et al. 2006), where they 

form a high proportion of recorded longline bycatch (Neves and Olmos 1998, Favero et al. 2003).  

 

These seasonal migrations and movements have important implications for fisheries management and the conservation 

of South Georgia seabird populations. For instance, due to the use of foraging areas close to breeding sites during early 

stages of the breeding season, Wandering albatross from South Georgia spend a higher proportion of their time in 

Subarea 48.3 during the closed fishing season than during the open season (Table 9). This provides further evidence to 

support the closure of the fishery during the breeding season in the Subarea 48.3, particularly in the late 1990s when the 

range of mitigation measures adopted in the Convention Area was less developed and the level of compliance with 

CMs was lower.  

 

Table 9.  Wandering albatross distribution within the CCAMLR Area according to fishing season (BirdLife International 

2006). 

 

Patagonian Toothfish fishing 

season 

% time spent in 

Subarea 48.3 

% time spent in 

CCAMLR waters 

% time spent outside 

CCAMLR waters 

Open (1 May – 31 August) 32.0 32.3 67.7 

Closed (1 September – 30 April) 52.2 53.4 46.6 

 

However, in addition to highlighting the importance of the Convention Area, and specifically the SGMZ for a range of 

albatross or petrel species that breed at South Georgia, Figures 5-7 and Tables 9-10 emphasise the importance for 

albatrosses and petrels of the areas surrounding the CCAMLR Convention Area. These areas dominated by fisheries 

that are managed by the Commission for the Conservation of Southern Bluefin Tuna (CCSBT), the International 

Commission for the Conservation of Atlantic Tunas (ICCAT), the Indian Ocean Tuna Commission (IOTC) and the 

Western and Central Pacific Fisheries Commission (WCPFC). This re-emphasises the importance of knowledge 

exchange between GSGSSI and CCAMLR and these RFMO in order to encourage and support their implementation of 

management practices (e.g. CMs) and processes and systems (e.g. WG- IMAF) necessary to reduce seabird bycatch 

within their jurisdiction (see 5.2.3), a high proportion of which breed in the Convention area, particularly Subarea 48.3.  

Currently, there are very few bcyatch data from these adjacent RFMOs, but the degree of overlap in space and time and 

the nature of the fisheries operating in these areas suggest that bycatch of South Georgia seabirds is inevitable. 

Significant steps have been taken by ICCAT, IOTC, and WCPFC in the last 12-18 months and all three now have seabird 

bycatch resolutions, however, significant work is required to convert these into tangible action onboard vessels in terms 

of the adoption of mitigation measures to reduce seabird bycatch.  
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Table 10.  Top 5 Regional Fisheries Management for breeding albatross distribution (compiled from Small 2005 and 

BirdLife 2004) (NB: % not to add up to 100% as RFMOS areas overlap). 

 

RFMO Oceans % Albatross time 

CCSBT All, 30-50°S 67 

WCPFC West Pacific 46 

IOTC Indian 21 

ICCAT Atlantic 17 

CCAMLR Southerm 17 

 

Figure 7.  Utilisation distributions for breeding Wandering Albatrosses tracked from four different populations and 

overlap with CCAMLR Convention Area. 
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Figure 8.  Utilisation distribution map for Grey-headed albatross (a biennial breeder) tracked from Bird Island,  South 

Georgia in the 18 months between breeding attempts (from BirdLife International 2006).  

 

 

8. Species vulnerable to incidental mortality in SG SSI waters 
The relative dietary proportions of albatrosses and petrels vary between seasons and species, their diet is generally 

dominated by squid, fish and crustacea, very often in that order (Cherel and Klages 1998).  Southern Ocean krill swarms 

also constitute a significant proportion of the diet of Black-browed and Grey-headed albatrosses (Croxall et al. 1997; Veit 

and Prince 1997).  However, many albatrosses and petrel species are opportunistic scavengers, which bring them into 

direct and regular contact with fishing vessels. The probability of encountering fishing vessels is increased when a 

fishery is concentrated close to the breeding grounds, as many species forage close to their colonies during this time. In 

several fisheries, this is reflected in albatross mortality being almost exclusively recorded during their breeding season29.  

 

FAO (1999) reported 61 species of seabird killed by longline or trawl fisheries. Twenty-three of these species have been 

recorded in SGSSI waters and 15 of these were recorded at least 100 times during two years of at-sea surveys conducted 

around South Georgia in 2002-2004 (Black 2005a), which provides an indication of their frequency in SGSSI waters. 

Species profiles that summarise the available knowledge for those albatross and petrel species occurring in the SGSSI 

and most at risk from fisheries operations are given in Annex 4.  

 

While ring recoveries suggest that naturally occurring juvenile mortality is relatively high during the early years 

(Weimerskirch and Jouventin 1987; Croxall and Prince 1990; Brothers et al. 1998), decreased levels of recruitment into 

the breeding population due to mortality on longlines have been shown to be critical factors in the decline of Black-

browed albatross populations in both South Georgia (Croxall et al. 1998) and the Crozet Islands (Weimerskirch and 

Jouventin 1998).  However, demographic modelling has shown that the loss of adult breeding birds from such 

                                            
29 See Moreno et al. 1996; Ryan and Watkins 2002; Nel, Ryan and Watkins 2002; Reid and Sullivan 2004, Cuthbert et al. 2004; Weimerskirch et al. 2000 in Kock 
2001; Reid et al. 2004 for more on overlap between fisheries and seabird areas. 
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populations has the most dramatic impact and can result in rapid population decline (Croxall et al. 1990; Moloney et al. 

1994; Tuck et al. 2001).  Croxall et al. (1990) demonstrated that Wandering albatross in South Georgia were up to five 

times more sensitive to changes in adult mortality than juvenile survival. Furthermore, one third of all albatross 

breeding colonies comprise fewer than 100 breeding pairs each year, making them extremely vulnerable to stochastic 

events and/or catastrophes (Gales 1998).  

8.1 Seabird interactions and mortality reported in the toothfish fishery and assessment of 
impact 

8.1.1 Seabird interactions with the toothfish fishe ry 
At-sea surveys conducted from 2002-2004 found that the distribution of several species, particularly Wandering and 

Black-browed albatrosses, giant and Cape petrels, was closely linked with the distribution of longliners or krill trawlers. 

The longlining season within the SGMZ runs from 1st May to 31st August, which is timed to coincide with the period 

when the abundance of the most vulnerable species (Wandering, Black-browed and Grey-headed albatrosses and 

White-chinned petrel) within the SGMZ is lowest, reducing the potential for seabird mortality. However, fishing vessels 

act as magnets to seabirds and significantly alter their natural distribution patterns, although low numbers of Black-

browed albatross are present during the fishing season, at-sea surveys found that virtually all of these birds were 

closely associated with longliners (Black 2005a).  

 

The number of longline hooks regurgitated by chicks and observed embedded in adult birds on Bird Island off South 

Georgia has also been of concern (Huin and Croxall 1996). Huin and Croxall (1996) conservatively estimate that 10% of 

the Bird Island breeding population of Wandering albatross had swallowed hooks during the 1993/94 season. Reports 

from Bird island in 2006/07 indicated a dramatic rise in the ingestion of hooks by Wandering albatross chicks, with 

greater than 50% of stomach contents and/or nest sites containing discarded longline hooks  (R. Phillips pes comm.) In 

many of these cases, the ingestion of hooks has not been fatal but the long-term implications are unknown. 

Weimerskirch and Jouventin (1987) have recorded albatross dying as a result of wounds inflicted by hooks.     

8.1.2 Seabird mortality in the toothfish fishery  
CCAMLR records show 11 species of seabird to have been killed or injured in the toothfish fishery operating in Subarea 

48.3 between 1996 and 2006 (Table 11). These comprise predominately White-chinned petrel (44%) and Black-browed 

albatross (44%), although the relative composition has changed in recent years, with Southern giant-petrel being the 

species most frequently killed since the late 1990’s (Table 11).   
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Table 11.  Recorded numbers of seabird mortalities (killed or injured) and species composition of bycatch for Subarea 

48.3 in longline fisheries from 1996 to 2006 

 

Season DIX DIC DIM PHE MAI MA

H 

PRO DAC OCO PYP FUG PTZ UNK Total 

1996*  3 100    39       142 (27) 

1997 3 15 290 2 11 6 347     50 1 
725 

(360) 

1998 1  9  2  65    1   78 (250) 

1999**  3 48  1  4 1 1 1    59 (109) 

2000   1  3 1  1      6 (?) 

2001   2  3   1      6 (31) 

2002     4 1  1      6 (37) 

2003  1      1      2 (8) 

2004  1 1  3         5 (15) 

2005     4         4 (16) 

2006              0 (21) 

Total 

killed 

(1996-

2006) 

4 23 451 2 31 8 455 5 1 1 1 50 1 1031 

% 0.4 2.2 43.7 0.2 3.1 0.8 44.1 0.5 0.1 0.1 0.1 4.8 0.1  

               

Total 

killed 

(2000-

2006) 

0 2 4 0 17 2 0 4 0 0 0 0 0 29 

% 0 6.9 13.8 0 58.6 6.9 0 13.8 0 0 0 0 0  

Numbers of birds are those reported dead or injured; numbers in parentheses are birds reported released alive (uninjured). DIX = 

Wandering albatross; DIC = Grey-headed albatross; DIM = Black-browed albatross; PHE = Light-mantled Sooty albatross; PRO = 

White-chinned petrel; MAI = Southern giant petrel; MAH = Northern giant petrel; DAC = Cape petrel; OCO = Wilson’s storm petrel; 

PYP = Gentoo penguin; FUG =Southern fulmar; PTZ = unidentified petrels; UNK = unknown. * Observer reports only, does not 

include C2 vessel reports; ** Excluding the Argos Helena line-weighting experimental cruise (Agnew et al. 2000). Sources: SC-CAMLR 

1996, 1997, 1998, 1999, 2000, 2001, 2002, 2003, 2004, 2005, 2006  

 

The level of bycatch (birds caught per 1,000 hooks) has declined dramatically in this fishery over the last 15 years from 

an estimated 0.66 birds/1,000 hooks in 1991 to 0.0011/1,000 hooks in 2005 and zero birds in 2006 (Table 12)30. This is a 

direct result of the CCAMLR and GSGSSI measures introduced since 1993, combined with significant investment in 

monitoring and enforcement effort (see below). 

 

                                            
30 In 2007, the level of seabird bcyatch recorded in Subarea 48.3 was once again zero (SC-CAMLR 2007-Draft). 
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Table 12.  Total estimated seabird bycatch and bycatch rate (birds/1000 hooks) in longline fishery in Subarea 48.3 from 

1991 to 2006 

 

Year Total 

estimated 

seabird 

bycatch for 

Subarea 48.3 

Bycatch rate in 

Subarea 48.3 

(birds/1000 

hooks) 

Estimated total 

seabird bycatch for 

whole CCAMLR 

Area** 

Estimated total 

seabird bycatch for 

subareas 58.6 and 

58.5.1 within the 

French EEZ 

Total for 

CCAMLR 

waters 

1991 3,450 0.66 - - - 

1992 3,400 0.57 - - - 

1993 2,600 0.57 - - - 

1994 500 0.32 - - - 

1995 1,200 0.18 - - - 

1996 1,620 0.17 - - - 

1997 5,755 0.23 6,589 - - 

1998 640 0.032 1,168 - - 

1999 210* 0.013* 366 - - 

2000 21 0.002 537 - - 

2001 30 0.002 229 1,917 2,146 

2002 27 0.0015 27 12,057 12,084 

2003 8 0.0003 15 14,646 14,661 

2004 18 0.001 67 4,009 4,076 

2005 13 0.0011 97 4,629 4,726 

2006 0 0 2 2,587 2,589 

* Excluding the Argos Helena line-weighting experimental cruise (Agnew et al.2000). ** - Excluding bycatch from French EEZ. Sources: 

SC-CAMLR (2006); Agnew (2004). 

8.1.3 Effectiveness of mitigation measures in reduc ing seabird bycatch in the toothfish 
fishery 
Historically, with an annual bycatch rate of several thousand birds the longline fishery in Subarea 48.3 undoubtedly had 

a significant impact on the breeding seabird populations in the area. However, in 1998 when a full range of mitigation 

measures, including a closed season, were imposed and monitored effectively seabird bycatch was reduced ten-fold 

within a single year (Croxall et al. 2007, Table 13), and as compliance with these measures increased seabird bycatch was 

reduced to the current annual estimate of zero birds killed in the longline fishery of Subarea 48.3. 

 

There is no single factor that has lead to the dramatic reduction of seabird bycatch in Sub area 48.3 (and throughout the 

Convention Area), however, improved compliance with CMs can be largely attributed to the efforts of CCAMLR and 

the GSGSSI to improve licensing systems and invest in monitoring and surveillance and working collaboratively with 

industry, governments and NGOs to research more effective and fisher-friendly mitigation measures. 

  

CCAMLR’s success in reducing seabird bycatch has been achieved by a combination of factors, summarised by Croxall 

et al. (2007) as:  

1. Placement of independent scientific observers on vessels. 

2. Creation of a formal working group which comprised all stakeholder constituencies – fishers, fishery managers, 

fishery scientists, technical experts, seabird biologists – to analyse and assess data and to provide advice. In 

CCAMLR, this was the working group on Incidental Mortality Associated with Fishing (WG-IMAF)). 

3. Collaborative research into practical solutions involving fishing companies and scientists and supported by 

governments. 

4. High value of fishery so that the initial introduction of mitigation measures were neither disproportionately 

costly nor powerful disincentives to continue to participate in the fishery. 

5. Relative geographical restriction of the toothfish fishery, which simplified management especially by coastal 

states around sub-Antarctic islands. 
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6. Vessel compliance with by-catch reduction measures and reporting requirements are fishery permit conditions. 

7. Increasing recognition of the CCAMLR process and recommendations as ‘role models’ leading to the uptake of 

CCAMLR-style seabird avoidance measures in other parts of the world. 

 

While Subarea 48.3 is only a subset of the Convention Area it is arguably the most critical in terms of seabird density 

and longline fishing effort, and the seven points listed above are all highly relevant in the case of Subarea 48.3. 

 

Although there were no reported deaths in this fishery in 2005/06, 21 birds were captured ‘uninjured’ (SC-CAMLR 

2006), suggesting that these were taken during hauling (figures from other parts of the Convention Area suggest the 

same). Four vessels in Subarea 48.3, did not use haul-scaring devices on all hauls in 2005/06. Consequently, there is a 

need for increased focus on haul mitigation measures to reduce the risk of incidental mortality to the birds.  

 

There remains some concern about the discard of hooks in offal within the Convention Area, including in Subarea 48.3.  

Hooks were present in discards on six of 36 longline cruises in the Convention Area in 2005/06 season. On three of these 

this was reported as a rare event, but the observer’s report for one vessel operating in Subarea 48.3 (and several other 

vessels operating in the Convention Area) indicated that this was a daily occurrence (SC-CAMLR 2006). The true level 

of hook discard is poorly understood. 

8.2 Seabird interactions and mortality reported in the icefish fishery and assessment of 
impact 
Seabird mortality associated with trawl fisheries has only relatively recently been identified as a major cause for 

concern. A summary is given in section 2.2. 

8.2.1 Seabird interactions with the icefish fishery  
Black (2005a) recorded White-chinned petrel, Black-browed albatross, Southern giant-petrel, Northern giant-petrel, 

Wandering albatross and Grey-headed albatross, as the species most commonly seen associating with pelagic trawlers 

during shooting and hauling of nets in two years of at-sea surveys around South Georgia. Blue petrel Halobaena caerulea, 

Antarctic fulmar Fulmarus glacialoides, Antarctic prion, Wilson’s storm petrel, Snow petrel Pagodroma nivea, Antarctic 

tern Sterna vittata and diving-petrel species (Pelecanoides spp.) are occasionally present during shooting and hauling of 

nets (A. Black pers. comm.). During an icefish trip conducted in April 2004 (under an experimental licence) a similar 

assemblage of species was recorded associating with the vessel, although the density of seabirds around the vessel was 

relatively low compared to that typically recorded around trawlers in South Georgia in the summer months (B. Sullivan 

pers comm.). 

8.2.2 Seabird mortality in the icefish fishery 
A total of 122 entanglements were reported in the 2006 mackerel icefish trawl fishery in Subarea 48.3, of which 33 (27%) 

were fatal. While this represents a marked decline since 2001 it contrasts with zero fatalities in the toothfish fishery in 

Subarea 48.3 during the same fishing season. The most commonly caught species by icefish trawlers are White-chinned 

petrel (56.8%) and Black-browed albatross (39.8%) with smaller numbers of Grey-headed albatross (2.3%) (Table 12). Of 

the 33 bird mortalities reported from the 5 vessels operating in the icefish fishery in Subarea 48.3 in 2006, 11 were Black-

browed albatross, 20 White-chinned petrels, one Grey-headed albatross and one other petrel species. In addition, 89 

birds were released alive, uninjured (Table 14).  This compares with 11 bird mortalities (and 14 released alive) in 200531 

and 87 bird mortalities (and 132 non-fatal entanglements) in 2004. 

                                            
31 IMAF noted that low bycatch rates in the icefish fishery Subarea 48.3 in 2005 could be due to a combination of a reduced seabird 
abundance, associated with the reduction in icefish catches, and the continued adoption of mitigation measures (SC-CAMLR 2006).   
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Table 13.  Summary of scientific observations relating to compliance with Conservation Measure 25-02 (2005) by licensed longline vessels operating in Subarea 48.3, 

based on data from scientific observers from 1996/97 to 2005/06 season 

 

Line weighting  

(Spanish system only) 

 

Streamer line compliance (%) 
Total catch rate 

(birds/1000 hooks) 

 Season 

Complianc

e % 

Median 

weighting 

(kg) 

Median 

spacing 

(m) 

Night 

setting 

(% 

night) 

 

Offal 

discharge 

(%) 

opposite 

haul 
Overall 

Attached 

height 

Total 

length 

No. 

streamers 

Distance 

apart 
Night Day 

1996/97 0 5 45 81 0 6 47 24 76 100 0.18 0.93 

1997/98 0 6 42.5 90 31 13 64 33 100 100 0.03 0.04 

1998/99 5 6 43.2 86* 71 0 84 26 76 94 0.01 0.081 

1999/00 1 6 44 92 76  31 100 25 100 85 <0.01 <0.01 

2000/01 21 6.8 41 95 95 50 88 53 94 82 <0.01 <0.01 

2001/02 63 8.6 40 99 100 87 94 93 100 100 0.002 0 

2002/03 100 9 39 98 100 87 91 96 100 100 <0.001 0 

2003/04 87 9 40 98 100 69 88 93 ** 100 0.001 0 

2004/05 100 9.5 45 99 100 75 88 88 ** 100 0.001 0 

2005/06 100 10 40 100 100 100 100 100 ** 100 0 0 

 
* Excluding the Argos Helena line-weighting experimental cruise (Agnew et al. 2000). ** CM 25-02 (2003) was updated and the requirement for a minimum set of 5 streamers per line 

was removed. Sources: SC-CALMR (2006) and SC-CAMLR (1999). 
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Table 14.  Recorded number of birds entangled with trawl gear and species composition of bycatch for 

Subarea 48.3 in icefish trawl fisheries from 1999 to 2006 

 

Season DIX DIC DIM MAI MAH PRO PDM PAC Total 

1999   4   2 (1)   6 (1) 

2000   19 (5)      19 (5) 

2001  5 (1) 46 (18)   41 (21)   92 (40) 

2002   18 (13)   49 (39)  1 68 (52) 

2003  1 (1) 7 (2)   28 (12)   36 (15) 

2004*  1 26 1  59   87 (132) 

2005*   9  1 1   11 (14) 

2006  (1) 1 (3) 11 (31) (1) 1 (0) 20 (53) 1 (1) 1 (0) 35 (89) 

          

Total killed 0  8  140 1 2 200 1  2 354 (348) 

% killed 0 2.3 39.5 0.3 0.6 56.5 0.3 0.6  

Numbers of birds are those reported dead or injured; numbers in parentheses are birds reported released alive 

(uninjured). DIX = Wandering albatross; DIC = Grey-headed albatross; DIM = Black-browed albatross; MAI = Southern 

giant-petrel; MAH = Northern giant-petrel; PRO = White-chinned petrel; PDM = Great-winged petrel; PAC = Antarctic 

prion; PTZ = Unknown petrel. Sources: SC-CAMLR 1999, 2000, 2006. *Data on species of unharmed birds not available 

for 2004 and 2005, only totals. 

 
Seabird mortality recorded in the trawl fishery has varied from year to year (Table 15), and is probably 

partially related to the icefish catch and number of vessels operating (see SC-CAMLR 2005), but the 

mortality rate (birds/trawl) and the % of reported entanglements that have been fatal has been declining 

over the last eight years (from 85.7% in 1999 to 32.0% in 2006). 

 

Table 15.  Seabird mortality totals and rates (birds per trawl) recorded by observers in Subarea 48.3 in icefish 

fishery from 1999 to 2006 

 

Season No. trips 

observed 

Trawls Mortality 

rate 

birds/trawl 

Total 

dead 

Total 

alive 

Total % 

entanglements 

fatal 

  Set Observe

d 

     

1999 1 86 75 0.08 6 1 7 85.7 

2000 2 266 195 0.09 19 5 24 79.2 

2001 6 381 350 0.26 92 40 132 69.7 

2002 5 460 431 0.16 68 52 120 56.7 

2003 3 184 182 0.20 36 15 51 70.6 

2004 6 247 238 0.37 87 132 219 39.7 

2005 7 337 277 <0.14 11 14 25 44.0 

2006 5 585 457 0.07 33 89 122 32.0 

Sources: SC-CAMLR (2006), James Clark, MRAG Ltd., in litt. to N.Varty 15 May 2007. 

8.2.3 Effectiveness of mitigation measures in reduc ing seabird bycatch in the icefish 
fishery 
As trawler related mortality has only relatively recently been identified as a potentially significant cause of 

seabird deaths, mitigation measures are still in the early stages of development and their effectiveness is still 

being determined. The key CCAMLR Measure concerned with addressing bycatch in the icefish fishery is 

CM 25-03 (2003) ‘Minimisation of the incidental mortality of seabirds and marine mammals in the course of 

trawl fishing in the Convention Area’.  

 

A range of mitigation measures has been used onboard icefish vessels in Subarea 48.3 and compliance with 

CM 25-03 has been generally good. As in 2004/05 (SC-CAMLR 2005, Annex 5, Appendix O, paragraph 207), 
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observer data from 2005/06 indicated that streamer lines appeared ineffective during the haul, as tension 

could not be maintained in the lines to keep them aloft as the vessel slowed, stopped or went into reverse 

during hauling. Net mesh size has been found to be critical for some seabirds. White-chinned petrels, for 

instance, are most vulnerable to being caught in nets with mesh sizes ranging from 150mm to 200mm, and 

Black-browed albatross to mesh sizes ranging from 200mm to 800mm (Hooper et al. 2003). The period of 

time that the net is on the surface or within the diving range of Black-browed albatross and particularly 

White-chinned petrels (the species most often entangled in the South Georgia icefish fishery) is a critical 

factor in determining the level of seabird entanglement and mortality. Adding weights to the belly and /or 

cod-end of the pelagic net used in the fishery is thought likely to reduce the level of entanglement by 

increasing the sink rate during shooting and increasing the angle of the net’s ascent during hauling.    

 

Preliminary trials commissioned by the GSGSSI in 2004 (Sullivan 2004a, Sullivan et al. 2004b) and two 

subsequent seasons of operational experience indicate that binding the net is a highly effective and easily 

accomplished mitigation measure (see SC-CAMLR 2005, 2006). As a result, WG-IMAF has strongly 

recommended the use of net binding in the icefish fishery in Subarea 48.3 and other pelagic trawl fisheries in 

the Convention Area, as appropriate and issued guidelines to assist in a uniform uptake of this mitigation 

measure (SC-CAMLR 2006), and the Scientific Committee recommended that an advisory note be added to 

CM 42-01 to assist in the uptake of net binding as follows (Box 11).  

 

Box 11: New SC-CAMLR guidance on net-binding for icefish trawlers operating in the Convention Area 

 

1. When the net is on the deck, prior to shooting, the application of 3–ply sisal string (which typically has a 

breaking strength of around 110 kg), or a similar inorganic material, at intervals of approximately 5 m 

prevents the net from spreading and lofting at the surface.  Net binding should be applied to mesh ranging 

from 120–800 mm.  These mesh sizes have been shown to cause the majority of entanglements for White-

chinned petrels and Black-browed albatross, which are the most vulnerable species to this form of mortality 

in Subarea 48.3. 

 

2. When applying the ‘string’, tie an end to the net prevent the string from slipping down the net and ensure 

that it can be removed when the net is hauled. 

 

3. Added weights to the codend should be used in conjunction with net binding to increase the sink rate of 

the net and increase the angle of the net’s ascent during hauling, therefore reducing surface net time. 

 

4. Net cleaning should be used in conjunction with added weight and net binding to reduce seabird captures 

during shooting operations. 

 

Source: SC-CAMLR (2006) 

 

There is increasing evidence from Observer reports and anecdotal information from fishing companies and 

technical coordinators that a combination of net cleaning, net weighting, net-binding and eliminating factory 

discharge during shooting and hauling of nets may be largely responsible for reductions in seabird mortality 

during shooting operations (SC-CAMLR 2006). However, further work is required to identify mitigation 

measures to reduce entanglement during the haul. The use of streamer lines to keep birds away from the net 

during the haul is thought to be not effective for two primary reasons. Firstly, the net is huge and can extend 

up to 300m behind the vessel, which is way beyond the range of even the most effective streamer lines.  

Secondly, during hauling the speed of the vessel is reduced to the extent that it is not possible to maintain 

tension on the streamer lines and they can fall to the water and become entangled in the net.  
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The development of net-binding, (and other measures being used in the icefish fishery), would not have 

occurred without the pro-active involvement and collaboration of the industry, who were directly involved 

in the development of the initial concept and were proactive in the further refinement and implementation 

of binding regardless of the fact that it is still not required under a CM, and prior even to it being required 

under licensing by the GSGSSI. This relationship between industry and GSGSSI is a result of commercial 

interest and responsibility and also a strong incentive to identify measures to reduce mortality in order to 

alleviate the pressure applied by the 20-bird per vessel bycatch limit. Such a mechanism provides a very 

strong commercial incentive, but also places enormous pressure and strain on the captain and crew of a 

vessel. 

 

However, information on the effectiveness of mitigation measures in this fishery is still incomplete, and it is 

unclear which combination of measures is most effective. Improved data collection protocols to assess and 

evaluate the nature and extent of seabird-trawler interactions (including detailed advice on the 

implementation of net binding, improved information on other mitigation measures in the icefish trawl 

fishery, and implementation of a trawl warp-strike data protocol) and revisions to Observer Logbooks and 

cruise reports have been developed and will be in use in the 2006/07 fishing season. 

8.3 Seabird interactions and mortality in the krill  fishery and assessment of impact  

8.3.1 Seabird interactions with the krill fishery 
Throughout the winter krill fishing season, most of the fishing effort is directed at waters in the vicinity of 

the shelf-break to the north and north-east of South Georgia, which are characterised by large quantities of 

krill. At-sea surveys have shown that this area holds consistently high densities of seabirds (particularly 

Antarctic fulmar, Cape petrel and blue petrel), although it is not clear whether these birds were associating 

directly with the trawlers or if they were merely exploiting the same resource (Black 2005a). However, 

trawling activity brings krill to the surface and the highest densities of birds were observed foraging in the 

wake of trawlers. Away from trawlers, most birds were not actively feeding when recorded; feeding is likely 

to occur during the hours of darkness when krill migrate to surface waters.  

8.3.2 Seabird mortality in the krill fishery 
Seabird bycatch mortality does not appear to be a problem in the krill trawl fishery operating in Subarea 

48.332, as there have been no reported deaths of birds in the last six years (SC-CAMLR 2006).  However, 

compared to the toothfish and icefish fisheries there has been relatively low levels of observer coverage. In 

2005 only 15% of total fishing effort was observed and WG-IMAF recommended that overall effort be 

increased to 30–50% on all vessels and the Scientific Committee endorsed this general principle (although 

not the specific level of coverage) with a recommendation that coverage of the krill fishery be increased to 

allow for adequate and representative sampling across all trawl fisheries for monitoring of by-catch and 

efficacy of mitigation measures (SC-CAMLR). Information from the report of one Observer in 2005/06 

included anecdotal records of collisions with trawl warps during hauling but these collisions generally did 

not appear to be serious. Like the icefish fishery, in 2006 trawl warp-strike data protocols were introduced to 

the CCAMLR Observer logbooks to start the process of recording and quantifying seabird strikes in the krill 

fishery (SC-CCAMLR 2006). 

8.3.3 Effectiveness of mitigation measures in reduc ing seabird bycatch in the krill 
fishery 
Seabird bycatch has never been a significant issue with krill trawlers within the SGMZ, and consequently 

little attention has been given to the need for and compliance with mitigation measures. However, the 

GSGSSI does require krill vessels to have an observer on each vessel at least once a season as a condition of 

their licence (Harriet Hall in litt.). Observers have never recorded seabird mortality associated with krill 

fishing, although they have recorded marine mammal mortality, as a result of which it is now a condition to 

have an excluder panel incorporated into the net.  

 

                                            
32 No incidental mortality of seabirds has been recorded for the exploratory squid fishery or the Patagonian toothfish pot fishery being conducted in 
Subarea 48.3 either. 
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8.4 Mortality from IUU fishing in SGSSI waters and assessment of impact 
IUU fishing is a specific and complex problem within the overall bycatch issue. Until recently, the largely 

uncontrolled level of IUU fishing in the Southern Ocean, particularly targeting Patagonian toothfish, has 

placed extreme pressure on both target species and non-target species, notably seabirds, and undermined 

attempts to manage stocks in a sustainable manner.33 However, improved patrolling and catch certification 

schemes have drastically reduced the level of IUU fishing and associated bycatch in recent years (Figure 9, 

SC-CCAMLR 2006).    

8.4.1 Seabird interactions with IUU fishing 
There is little concrete, quantitative information on how the fishing activities of IUU vessels impact seabirds 

- as they operate outside of CCAMLR’s (and other RFMOs’) agreed regulatory framework and data-

reporting systems - but it is almost certain that they do not employ mitigation measures and so the relative 

impact of IUU fishing on seabirds is disproportionately high.  

8.4.2 Seabird mortality associated with IUU fishing  
By its very nature, IUU fishing effort and bycatch levels are difficult to quantify accurately. Consequently, 

CCAMLR’s approach is to estimate levels of IUU bycatch using the observed catches from the regulated 

fishing operations undertaken in 1996/97 as a baseline. Both longline and trawl fleets implemented very few 

mitigation measures in 1996/97 and the WG-IMAF considers it to provide the best estimates of likely catch 

rates in the current unregulated fisheries34. 

 

Changes in the estimates of the potential by-catch levels (for the toothfish IUU fishery) in each of the last 10 

years are presented in Figure 9 and summarised in Table 16.  The 2005/06 median mortality rate for Subarea 

48.3 for summer is estimated as 0.741 birds/1,000 hooks (95% CI 0.39-11.641) and in winter zero birds/1,000 

hooks (95% CI 0.0-0.99). The estimated number caught in Subarea 48.3 has been dropping in recent years and 

IUU fishing has now been virtually eliminated from around South Georgia, a direct result of an intensive 

fisheries patrol and surveillance programme undertaken by the GSGSSI. However, in other parts of the 

Convention Area estimated IUU bycatch mortality is still of major concern and, despite the overall declining 

figures, the CCAMLR Scientific Committee report for the 2005/06 season (SC-CAMLR 2006) concluded that 

the levels of bycatch mortality remain unsustainable for populations of albatrosses, giant petrels and White-

chinned petrel breeding in the Convention Area, many of which continue to decline at rates where extinction 

is possible. Indeed, CCAMLR reaffirmed that IUU fishing in the Convention Area, combined with seabird 

by-catch in fisheries adjacent to the Convention Area, constitute the main threats to many seabird 

populations in the Southern Ocean. 

 

                                            
33 See Tuck, Polacheck and Bulman (2003) for a detailed summary of the spatial and temporal distribution of pelagic and demersal regulated and IUU 
longline effort in the Southern Ocean and its implications for the viability of albatross populations. 
34 The method used to prepare estimates of the incidental mortality of seabirds during IUU fishing within the Convention Area is described in full in 
SC-CAMLR-XXV/BG/27 and in SC-CAMLR-XXII, Annex 5, paragraphs 6.112 to 6.117. 
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Figure 9.  The range of estimated seabird bycatch in IUU longline fisheries in the Convention Area from 1996 

to 2006  

 

0

10

20

30

40

50

60

70

80

90

100

1999 2000 2001 2002 2003 2004 2005 2006

Year

S
ea

bi
rd

 b
yc

at
ch

 (
x1

,0
00

)

 
 

Source: SC-CAMLR (2006). * These values are estimates (with potentially large errors) and should only be taken as 

indicative of the potential levels of seabird mortality occurring in the Convention Area due to unregulated fishing and 

should be treated with caution 
 

Table 16.  Summary of estimated potential seabird bycatch in unregulated longline fisheries in Subarea 48.3 

and whole of Convention Area from 1996-2006. 

 

Subarea Year Extrapolated incidental mortality of seabirds* 

  Lower Median Upper 

Subarea 48.3 1996-2005 1835 3486 56766 

 2006 0 0 0 

Total 1996-2006 1835 3486 56766 

     

Whole Area 1996-2005 147431 181133 531082 

 2006 3756 4583 12237 

Total 1996-2006 151187 185716 543319 

* These values are estimates (with potentially large errors) and should only be taken as indicative of the potential levels 

of seabird mortality occurring in the Convention Area due to unregulated fishing and should be treated with caution. 

Source: SC-CAMLR (2006). 

 

The values for bycatch mortality in the toothfish fishery in Subarea 48.3 in 2002/03, 2003/04 and 2005/06 

(calculated in identical fashion) are zero, which are the lowest reported values since estimates started in 

1996. This reflects a reduction in toothfish removals and/or changes in the areas from where IUU fishing 

occurs (SC-CAMLR 2006). 

 

For the Convention Area as a whole, and based on the data since 1996, an estimated total of 185,716 (95% CI 

range of 151,187-543,319) seabirds have been killed by IUU vessels, representing 41,590 (95% CI range of 

33,647-131,451) albatrosses, including individuals of four species listed as globally threatened (BirdLife 
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International, 2007); 7,359 (95% CI range of 6,011-20,597) giant petrels, including one globally threatened 

species, and 116,478 (95% CI range of 94,973 to 33,776) White-chinned petrels, listed as vulnerable. 

8.4.3 Effectiveness of measures in reducing IUU fis hing 
The Government of SGSSI takes the threat from IUU fishing seriously and has devoted a significant 

proportion of annual revenue towards scientific research and fisheries surveillance. Historically, there 

appear to have been two periods when IUU fishing in Subarea 48.3 has been high. The first, 1992 – 1994, 

coincided with an expansion of longline fisheries around South America, and was curtailed by the 

implementation of the SGMZ by the UK in August  

 

1993, followed by several high profile IUU vessel arrests in 1994 and 1995. The second appears to have been 

between 1999 and 2000, following increased pressure on IUU vessels fishing in the Indian Ocean sector of 

CCAMLR due to a  

number of arrests by France and Australia. To continue to safeguard the SGMZ and Subarea 48.3 from IUU 

activity, GSGSSI has markedly increased the presence of its FPVs at South Georgia, with the current 

patrolling covering roughly half of the year, and since December 2000 there has been only one confirmed 

sighting of an illegal vessel or fishing gear in the SGMZ (Table 17).  ).  This vessel was subsequently arrested, 

convicted and scuttled by GSGSSI authorities. 

 

Table 17.  Incidents of IUU activity within the South Georgia Maritime Zone, as reported by Fisheries Patrol 

Vessels.  

 

Season % year spent patrolling the South Georgia 

Maritime Zone 

Number of IUU incidents sighted 

1998-99 8 1 

1999-00 24 8 

2000-01 32 1 

2001-02 35 0 

2002-03 37 0 

2003-04 42 0 

2004-05 49 1 

2005-06 48 0 

Source: James Clark, MRAG Ltd, in litt. to N.Varty, 27 April 2007 

 

8.5 Importance of SGSSI seabird bycatch in regional  context 
While bycatch related mortality in the regulated toothfish, icefish and krill fisheries within the SGMZ is 

currently at a low level, and IUU mortality largely eliminated, the same situation does not exist in other 

CCAMLR Subareas and (particularly) in regions surrounding the Convention Area. Data from the Global 

Procellariiform Tracking Database indicate that albatrosses breeding on South Georgia spend up to 84% of the 

time in areas outside the CCAMLR boundary (BirdLife 2004). Consequently, interactions with fisheries 

especially during the winter months, away from South Georgia, are of great concern. Pelagic longline 

fisheries for tuna and swordfish, those managed by the five tuna RFMOs35, trawl and longline fisheries 

conducted in the Benguela Current region, off the west coast of southern Africa, and also those on the 

Patagonian Shelf are the fisheries of most concern in relation to the bycatch of birds breeding on South 

Georgia. The endangered Black-browed albatross and vulnerable White-chinned petrel spend the winter in 

regions outside of the Convention Area, particularly off South Africa and on the Patagonian Shelf 

respectively. This brings them into contact with extensive longline and trawl fisheries (both regulated and 

IUU fisheries) that do not employ mitigation measures to the same degree as those of the regulated fisheries 

operating around South Georgia, and high bycatch mortality has been recorded in these areas. Efforts by 

                                            
35 Tuna and swordfish longline fishing effort is estimated to be over 250 million hooks set per year below 30 degrees South (Tuck et al. 2003). Based 
on effort data recorded in the publicly available catch and effort databases held by the tuna commissions, this is comprised of ICCAT, 30-40 million 
hooks; IOTC, 80-100 million hooks; CCSBT, 110 million hooks; and WCPFC, 35 million hooks below 30S. In addition, approximately 65 million 
hooks are set in the North Pacific Ocean above 20N, in areas overlapping with North Pacific albatross species 
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BirdLife International’s Albatross Task Force (ATF) are currently focused on these regions with the aim of 

implementing more stringent seabird bycatch mitigation measures. 

 

Given the highly migratory nature of albatrosses and petrels and the vulnerability of many species to 

incidental mortality, all fisheries should be considered as open and dynamic systems and conservation 

efforts to conserve birds that breed in SGSSI need to support their protection and reduce bycatch mortality 

over their whole range.  

8.6 Other at-sea threats to SGSSI seabirds 
Light-induced bird strikes have long been recognised as an issue for some smaller species of Procellariform, 

particularly prions, Blue-petrel, Pterodroma petrels and diving-petrels. Any vessel, or indeed building, in the 

environs of South Georgia that emits excessive light will be prone to bird-strikes (see Black 2005b for details). 

Longliners are encouraged by CCAMLR to keep deck lighting to a minimum for safe working and directed 

inboard so as not to aid albatrosses and petrels in their search for baits during line setting operations. 

However, there is little emphasis given to reducing deck lighting at other times or on other vessels, which 

under certain conditions can result in hundreds of dead birds on deck (Black 2005b). 

 

Part D – Assessment of need for an NPOA-Seabirds fo r 
SGSSI 

9. Conclusion and recommendations 

9.1 Criteria used to evaluate need for an NPOA-Seab irds for SGSSI 
The IPOA-Seabirds is based upon the framework of the FAO Code of Conduct for Responsible Fisheries and 

aims to reduce the incidental catch of seabirds in longline fisheries, where this occurs. IPOA-Seabirds 

stipulates that countries with longline fisheries should conduct an assessment of these fisheries to determine 

if a bycatch problem exists and if so, to determine its extent and nature. If a problem is identified, countries 

should adopt a National Plan of Action for reducing the incidental catch of seabirds in longline fisheries. 

 

In the absence of similar mechanisms to address other fisheries (e.g. trawl and gillnet fisheries), and in light 

of recent evidence in the Falkland Islands (Sullivan et al. 2006), New Zealand (Baker et al. 2007) and South 

Africa (Watkins et al. 2007) suggesting that seabird mortality in trawl fisheries may exceed that recorded in 

some longline fisheries, it is incumbent on States to use the NPOA-Seabirds process to address seabird 

bycatch in all fisheries, where bycatch is known to, or likely, to occur. Upon request from the GSGSSI this 

assessment considers the need for a NPOA-Seabirds for all three licensed fisheries operating in the SGMZ – 

the Patagonian toothfish longline fishery, icefish trawl fishery and krill trawl fishery. 

 

Although IPOA-Seabirds provides guidelines for the preparation of an assessment, it does not specify the 

criteria for assessing what constitutes a bycatch ‘problem’ and therefore whether a state should develop a 

NPOA-Seabirds. To date, different approaches have been taken to conducting assessments and developing 

plans. For instance, in the US, the bycatch assessment is considered the initial first step in the 

implementation of the NPOA-Seabirds (Rivera 2000), whereas in most other countries e.g. South Africa and 

Australia, a separate preliminary assessment of all relevant fisheries was undertaken prior to developing a 

NPOA-Seabirds (Cooper and Ryan 2004, Commonwealth of Australia 2003). The latter approach is followed 

here.  

 

The approach taken here follows that adopted by the NPOA-Seabirds for the Falkland Islands (Sullivan 

2004) – that a NPOA-Seabirds is required if there is evidence that fisheries operating within the SGMZ are 

potentially causing an impact at the populations level to seabird breeding populations, either in the SGMZ 

or further afield36. Seven globally thereatened species have been recorded as bycatch in South Georgia 

                                            
36 In the case of the Falklands Islands NPOA-S, the key issue was the declining status of the local Black-browed albatross breeding population.  
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fisheries (longline and trawl) (see Tables 11 and 14).  The potential impact of each fishery on these species is 

considered below and a recommendation is made as to whether an NPOA-Seabirds is required. 

9.2 Need for NPOA-Seabirds for SGSSI 

9.2.1 Assessment of need for NPOA-Seabirds for the toothfish fishery  
The reported number of individual birds of threatened species killed in the longline fishery between 1996 

and 2006 was 1031, the majority of which were White-chinned petrel (44%), Black-browed albatross (44%), 

with southern giant petrels, Grey-headed albatross and Cape Petrels constituting the bulk of the remaining 

bycatch (see Table l 1). However, the number killed in the last six years (2000-2006) is very low (Table 12) 

and no birds were reported killed in this fishery in 2006. The bycatch rate (birds killed/1,000 hooks) has also 

dropped enormously in recent years from 0.66 birds/1,000 hooks in 1991 (representing an estimated 3,450 

birds, mostly albatrosses) to 0.17 birds/1,000 hooks in 1996 and zero birds/1,000 hooks in 2006, with no year 

since 2000 having a mortality rate higher than 0.002 birds/1,000 hooks and total estimated seabird bycatch of 

more than 30 birds per year (Table 12). On this basis the toothfish fishery within SGSSI waters is arguably 

one of the most seabird-friendly longline fisheries in the world, particularly given the diving capabilities, 

aerial agility and/or aggressive ship-following habits of many of the albatrosses and petrels that breed in the 

SGMZ. 

 
The reduction in seabird mortality has been achieved through development of a suite of CMs prescribed by 

CCAMLR (a key role of the ad hoc WG-IMAF since its establishment in 1993, see section 5.2.2 and Box 2) that 

have been implemented and strengthened (where appropriate) by the GSGSSI, coupled with the willingness 

of shore-based industry and vessel Captians and crews to cooperate with scientific observers and researchers 

to refine and improve the suite of mitigation measures adopted. 

 

Due to the GSGSSI licensing regime and its sustained monitoring, surveillance, observer coverage and catch 

verification efforts, compliance of the licensed fleet within Subarea 48.3 with CMs has continually increased 

over time (Table 13), so that now almost all vessels are compliant with all the relevant CMs (of particular 

importance has been compliance with CM 25-02), and as a result the number of birds caught in this fishery 

has continued to decline. This has continued after the certification of the fisheries by the MSC (see section 

6.4.5) and numbers of the  

 

threatened species that associate most with longliners, notably Wandering, Black-browed and Grey-headed 

albatrosses and White-chinned petrel, have been caught in sufficiently low numbers since 2000 (and none at 

all – recorded or estimated - during the 2006 season) that the licensed fishery is thought to have a negligible 

effect on their populations. 

 

In the past there have been concerns expressed that the success of the above measures may generate their 

own problems. In particular, the enforced closed season helps protect seabirds during their breeding season 

from incidental mortality from the regulated fishery, but it may displace the fishing effort to other areas, 

where CCAMLR measures do not apply (SC-CAMLR 1996).   

 

Also, in spite of the significant progress achieved by the GSGSSI and CCAMLR in reducing seabird by-catch 

in regulated longline fishing in area 48.3 (and the Convention Area overall), incidental capture and 

associated mortality are still believed to occur in the IUU fisheries. Although IUU bycatch has also been 

declining in recent years (Figure 9, Table 16) and there was no estimated seabird mortality within Subarea 

48.3 during the 2005-2006 season (and it was very low or zero for the previous three years), significant 

longline IUU-related mortality is still occurring in other parts of the Convention Area. IUU fishing is thought 

to be significantly greater in neighbouring areas of the South Atlantic, Pacific and Indian Oceans, e.g. on 

Patagonian Shelf (see section 8.6), where systems for bycatch data collection and seabird bycatch mitigation 

are much less advanced among neighbouring RFMOs (Small 2005)37.  

                                            
37These areas include fisheries that are managed by the Commission for the Conservation of Southern Bluefin Tuna (CCSBT), the International 
Commission for the Conservation of Atlantic Tunas (ICCAT), the Indian Ocean Tuna Commission (IOTC) and the Western and Central Pacific 
Fisheries Commission (WCPFC). 
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The SGSSI and CCAMLR experience demonstrates that seabird mortality can be reduced to negligible levels 

in large-scale regulated longline fisheries, and sustainable toothfish fishery policies and practices developed 

and implemented in Subarea 48.3 offers a model of best practice in bycatch assessment, and development 

and implementation of mitigation and enforcement of measures, using an adaptive management approach, 

and one that could have wide application to other fisheries and administrations. 

 

Recommendations 

On the basis of our findings, there is no evidence to suggest that the South Georgia toothfish fishery has a 

seabird bycatch problem, and therefore there is currently no need to develop a NPOA-Seabirds for this 

fishery. However implementing the following measures would improve the management of the fishery to 

ensure seabird mortality is maintained as close to zero as possible, eradicate residual haul bycatch and help 

reduce the incidence of hook ingestion. 

 

1) It is recommended that where appropriate, the GSGSSI continue to use fish licensing processes and 

conditions to impose measures above and beyond those required by CCAMLR.  

 

2) Given the continued bycatch of seabirds during the haul in the Convention Area, including in Subarea 

48.3, GSGSSI should consider funding research to improve the effectiveness of devices to mitigate haul 

bycatch on both autoline and Spanish rig vessels 

 

3) The GSGSSI should consider investigating and proposing measures to CCAMLR in 2008 and/or 2009 that 

will improve data quality and reduce the discard of longline hooks in South Georgia38.  

 

4) To improve baseline information on seabird distribution around South Sandwich Islands (Sub area 48.4) 

and to refine/improve the bycatch risk assessment process for the region it is recommended that fishing 

vessels and FPVs operating in this region collaborate with the GSGSSI to ensure the collection of an 

appropriate level of seabird at-sea data. 

9.2.2 Assessment of need for NPOA-Seabirds for the icefish fishery 
There has recently been increasing international concern about seabirds, especially albatrosses, suffering 

significant levels of incidental mortality in trawl fisheries (Sullivan et al. 2004a, Watkins et al. 2007, Baker et 

al. 2007). A bycatch problem in the icefish fishery at South Georgia was noticed in the mid-1990s, when the 

fishery resumed using midwater (pelagic) trawls. Birds landing on or diving into the trawls become 

entangled and killed either by drowning or through being crushed as the net is dragged up the stern ramp of 

the vessel. This situation occurs predominantly in pelagic (midwater) trawls, because the net has a wider 

mesh size, is larger and lighter than a bottom trawl and covers a much greater area on the water’s surface 

during shooting and hauling than a demersal (bottom) trawl (see section 2.2). To our knowledge, cable 

related mortality does not occur in this fishery, although CCAMLR has developed observer protocols to 

verify this assumption. 

  

The reported number of individual birds of threatened species killed in the icefish trawl fishery in Subarea 

48.3 between 1999 and 2006 was 351, the majority of which were White-chinned petrel (57.0%), Black-

browed albatross (39.9%), with Grey-headed albatross (2.3%) accounting for most of the remaining 

mortality. The numbers killed since 1999 have fluctuated (Table 15) but have never been more than 91 in a 

single year and there were only 35 bird mortalities (11 Black-browed albatross, 20 White-chinned petrel, one 

Grey-headed albatross, one northern giant petrel, one great-winged petrel and one other petrel species) in 

the Subarea 48.3 icefish fishery in 2006. Furthermore, the mortality rate (birds/trawl) and the percent of 

reported fatal entanglements has been generally declining over the last eight years (from 85.7% in 1999 to 

32.0% in 2006 – see Table 15). The reduction in the % of fatal entanglements is thought to be largely a result 

of net-binding significantly reducing entangelments on the shot, and the fact that some birds that become 

entangled on the haul are not killed. 

                                            
38 Extremely high level of discarded hooks associated with wandering albtross nest on Bird Island in 2006 (>50%), most of which are from demersal 
longliners, which implicates the South Georgia toothfish fishery, amongst others. 
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The GSGSSI and CCAMLR, in close association with industry have made a concerted effort to reduce the 

recorded levels of mortality in the South Georgia icefish trawl fishery. From 2001-2004, specifically tasked 

seabird observers were placed onboard to quantify the scale of the problem and investigate suitable 

mitigation measures (see section 6.4.3). In April 2004, an experimental licence was granted to conduct 

seabird mitigation trials onboard a trawler fishing for icefish at South Georgia (see Sullivan et al. 2004b), 

which resulted in the developments of net binding – a new mitigation measure that promises to reduce 

seabird mortality to near zero during shooting operations. In addition, the cleaning of nets before setting, 

prohibiting offal discharge during shooting and hauling, minimising the time the net is on, or near, the 

surface by shooting and hauling the gear rapidly, and adding weights to the net to increase its sink rate and 

angle of ascent during hauling are all promising measures to reduce bycatch in this fishery (Hooper et al. 

2003, Sullivan et al. 2004b, SC-CAMLR 2004, 2005, 2006).  

 

Recommendations 

On the basis of our findings, the evidence suggests that while in recent years there was undoubtedly a 

bycatch problem in this fishery, in the last two years particularly, the level of bycatch has been greatly 

reduced. Work is required to reduce bycatch further, particularly to identify measures to reduce bycatch on 

the haul. Therefore, there is currently no need to develop a NPOA-Seabirds for this fishery. However, 

annual bycatch rates should be monitored closely and if bcyatch rates increase markedly further 

consideration should be given to drafting a Plan of Action.  

 

Implementing the following measures would potentially reduce the remaining seabird bycatch level to 

negligible levels, and would help export ‘best practice’ to other parts of the Convention area. 

 

1) Given the success of the GSGSSI commissioned work to identify mitigation measures for the icefish 

fishery in 2004, it is recommended as high priority that GSGSSI and industry consider commissioning more 

work to investigate potential mitigation measures targeted specifically at the haul. 

 

2) GSGSSI should consider re-instating a second observer onboard icefish vessels for a season or until the 

following data have been collected: 

• more rigorous evidence in support of net-binding, and its effectiveness in combination and isolation 

form other measures39 

• baseline data to supplement that being collected by CCAMLR observers to quantify the extent of 

seabird strikes with warp cables40 

9.2.3 Assessment of need for NPOA-Seabirds for the krill fishery 
Seabird bycatch mortality does not appear to be a problem in the krill trawl fishery operating in Subarea 

48.3, as there have been no reported deaths of birds in the last six years, nor is significant incidental 

mortality reported in other krill trawl fisheries in other parts of the Convention Area. Consequently, there 

seems no justification for a NPOA-Seabirds for the krill fishery in Subarea 48.3 at the present time.  

 

However, there has been a low level of coverage by scientific observers on krill vessels throughout the 

Convention Area, so there may be a low incidence of interactions and/or mortality that is not being reported. 

Indeed, the reported percentage of trawl set observed appears to have declined in Subarea 48.3 from 88% in 

2001 to 45.8% in 2005/06. However, it is generally much lower for the rest of the Convention area (15% of 

total effort) and the WG-IMAF has recommended that overall effort be increased for adequate and 

representative sampling across all trawl fisheries. This is considered especially important because of the 

cryptic mortality known to be associated with trawl warp strike.  

 

                                            
39 CCAMLR currently lacks the scientific evidence required to make a change to CM 25-03 to make net-binding compulsory in the 
icefish fishery, and potentially other pelagic fisheries in the Convention Area.  
40 A warp strike protocol developed by WG-IMAF was incorporated into scientific observer data collection instructions for the 
2006/07 fishing season. The protocol includes collecting behavioural data on four classes of seabirds (albatrosses, giant petrels, 
white-chinned petrel and other petrels). 
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Recommendations 

On the basis of our findings, there is no evidence to suggest that the South Georgia krill fishery has a seabird 

bycatch problem, and therefore there is currently no need to develop a NPOA-Seabirds for this fishery. 

 

1) It is recommended that Observer coverage of the krill fishery within Subarea 48.3 is increased, to the 

WG-IMAF recommended level of 30-50% of effort on all vessels; paying particular attention to 

investigate the occurrence of  trawl warp strikes (see CCAMLR observer protocols) and net 

entanglements. 
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Annex 1. Mitigation measures relevant to longline and trawl fisheries in the Convention area 

 

Mitigation measures for demersal longline fisheries 

 

i. Technical 

• Streamer (or tori) lines mounted at the stern of the vessel with a buoy at the seaward end to maintain line tension were the first mitigation measure to be 

developed (Brothers 1991) and are the most widely adopted mitigation measure in the world’s longline fisheries (Melvin et al. 2004). They are very effective at 

reducing mortality, particularly in demersal longline fisheries. In recent years, evidence suggests that the original single streamer design should be replaced by a 

paired streamer line arrangement (set either side of the mainline). Experimental testing of paired streamer lines in the Alaskan longline fishery, which attract three 

Phoebastria albatross species, has shown that they can reduce mortality by between 88% and 100% (Melvin 2003). These findings were a major reason for the 

development of CCAMLR CM 25-02, which recommends that all longline vessels deploy twin streamer lines within the CCAMLR area (Melvin et al. 2004). 

• Weighting lines to increase hook sink rate (thereby reducing the risk to seabirds) has been found to be an effective mitigation measure in both demersal and 

pelagic longline fisheries. Traditionally, in demersal longline fisheries, particularly Spanish System vessels (double line system traditionally used predominantly 

only the Southern Ocean), but also using the Mustad autoline system, external weights are added to the line at prescribed distances (Agnew et al. 2000, Robertson 

et al. 2006). The recent development and adoption of Integrated Weight Lines (IWL), consisting of a mainline with beads of lead woven into the fabric of the line, 

by demersal autoline (single-line configuration) vessels, have proven to be extremely effective at reducing seabird bycatch in both the Southern (Robertson et al. 

2006) and Northern Hemisphere (Dietrich et al. in press). Considerably more work is required to identify the optimum-weighting regime for pelagic longlines. 

However, weighted swivels added to the snood have been shown to significantly increase the sink rate of pelagic longlines. 

• In Chile, Moreno et al. (2007) have developed a new type of fishing gear (the Chilean system) to combat predation from sperm and killer whales but also reduces 

seabird bycatch. The system is based on that used by artisanal fishermen and is modified to incorporate a ‘cachaloteras’, a net that covers the fish on hauling 

protecting them from depredation.  

 

ii. Operational 

• Night setting greatly reduces the bycatch of diurnal species such as albatrosses in both demersal and pelagic longline fisheries, and is considered one of the most 

effective mitigation methods for day-feeding albatross and petrel species. However, species that forage at night, such as White-chinned petrels, are still at risk 

(Cherel et al. 1996, Robertson 2003).  

• Strategic management of offal discharge, particularly banning discharge during longline setting or hauling, and storage and disposal of factory waste 

independently of fishing operations, can significantly reduce the risk of incidental mortality. The removal of all hooks from fish discards before discharge also 

reduces the risk of albatrosses and petrels ingesting them and suffering internal damage. 

• Designation of marine protected areas and closed fishing seasons in specific areas to allow seabirds to breed without the threat of death from longline fishing in 

waters where the breeding birds feed have also been implemented and have reduced bycatch enormously in some areas. South Georgia provides an excellent 

example of the effective use of closed seasons to protect vulnerable albatross and petrel species.  
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Mitigation measures for pelagic trawl fisheries 

 

i. Technical 

• Recent research in the South Atlantic suggests that tori lines (Melvin et al. 2005, Sullivan et al. 2006b, ) and warp scarers (Gonzalez-Zevallos et al. 2007) and 

particularly are effective at reducing seabird mortality caused by warp strikes on stern trawlers  

• Weighting of pelagic trawl nets has also been shown to help reduce the exposure time of seabirds to dangerous mesh sizes during both shooting and hauling 

(Hooper et al. 2003)  

• Binding of trawl nets with organic sisal string to keep the net bound on the waters surface until the force of the doors being payed-away breaks the string bindings 

and the net opens to its normal operational position in the water columns (Sullivan et al. 2004). This method has proven to be very effective in South Georgia 

icefish (SC-CAMLR 2005, 2006). 

• Adding a free-floating mesh apron of reduced mesh size positioned over mesh that is most dangerous for seabird entanglement, e.g. 120-200mm for White-

chinned petrel and 200-800mm for Black-browed albatross (SC-CAMLR 2006). 

 

ii. Operational 

• Cleaning of trawl nets to remove unwanted bycatch before shooting can reduce their ‘attractiveness’ to seabirds as they are being set (Hooper et al. 2003) 

• Strategic management of offal discharge, particularly banning discharge during hauling or setting of nets, and storage and disposal of factory waste independently 

of fishing operations, can significantly reduce the risk of incidental mortality. For example, in 2.5 years of at-sea data collection by specifically tasked seabird 

observers no mortality was recorded in finfish trawls in Falkland Islands waters when offal discharge was absent (Sullivan 2006a). 

• Designation of bycatch limits (e.g. 20 birds per vessel in the South Georgia icefish fishery, SC-CAMLR 2001 ) provides economic incentive on vessel operators to 

reduce bycatch and operate under best practice.  

• Reducing the amount of time a trawl net stays on the surface during hauling by increasing winch power also reduces the risk of birds being harmed. 
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Annex 2. CCAMLR Conservation Measure CM25-02 (as amended by the Commission at the Twenty-fifth 

Meeting, 23 October to 3 November 2006) 
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Annex 3. CCAMLR Conservation Measure CM25-03 (as amended by the Commission at the Twenty-fifth 

Meeting, 23 October to 3 November 2006) 
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Annex 4. Albatross and petrel species reported killed by longline and trawl fisheries occurring in SGSSI waters 

 

Wandering albatross Diomedea exulans. 

i. Distribution and population 

The Wandering albatross breeds on South Georgia, Prince Edward Islands (South Africa), Crozet Islands, 

Kerguelen Islands (French Southern Territories) and Macquarie Island (Australia). The total annual breeding 

population is estimated at 8,500 pairs, equivalent to c.28,000 mature individuals (Croxall and Gales 1998, 

BirdLife International 2006) in this biennially breeding species. Data from Bird Island (South Georgia) and 

Possession Island (Crozet), together comprise 30% of the world population, indicate steady (1% over 20 years) to 

steady-to-steep (1-7% per annum during the 1970s and 1980s) declines respectively (Croxall and Gales 1998). On 

Bird Island, a 10% per annum decrease in post-fledging survival rate has occurred and a 2-3% per annum 

decrease in adult survival rate (Gales 1998). During January 2004, an Island wide census of South Georgia 

counted 1,553 breeding pairs of this biennially breeding species (Poncet et al. 2006), which represents a 30% 

decline in the South Georgia population since 1984 when a population of approximately 2,200 pairs was 

estimated (Gales 1998).  

 

With widely dispersed breeding populations in the Atlantic and Indian Oceans and wide-ranging oceanic 

foraging habits, the overall breeding and wintering range of the Wandering albatross covers a large proportion 

of the southern oceans (e.g., Prince et al. 1994; Weimerskirch et al. 1993; Nel et al. 2002b; Nicholls et al. 2002, 

BirdLife International 2004), although, like other albatrosses, during part of the chick-rearing period, they may 

spend considerable time in neritic (shelf) waters close to their breeding grounds (Weimerskirch et al. 1993; 

Croxall and Prince 1996). Direct observations of ringed birds (Croxall et al. 1999) and satellite tracking studies 

(Prince et al. 1998) both indicate that the majority of the South Georgian population of Wandering albatross are 

likely to forage within Falklands waters at some time during the year. 

 

ii. Occurrence in SGSSI waters 

The breeding cycle of the Wandering albatross spans almost the entire year and the waters of SGSSI are known 

to be important foraging areas (BirdLife International 2004) and consequently, Wandering albatrosses have been 

recorded in all months in SGSSI waters. Wandering albatross have been recorded breeding at 30 sites around 

South Georgia (Poncet et al. 2006), the single most important site being Bird Island (948 pairs representing 61% 

of the South Georgia breeding population). Black (2005a) recorded this species throughout the year and found 

their distribution was closely linked with that of longliners during the toothfish season. 

 

Wandering albatrosses have recently been split into four separate species; Wandering, Tristan D. dabbenena, 

Antipodean D. antipodensis, Gibson’s D. gibsoni and Amsterdam D. amsterdamensis (Roux et al. 1983, Nunn et 

al.1996, as adopted by Robertson and Gales 1998). The majority of birds present within SGSSI waters are likely to 

be Wandering albatrosses, although the other species are wide-ranging and may occur in the south-west 

Atlantic. 

 

iii. Ecology and reproduction 

The species nests in open or patchy vegetation near exposed ridges or hillocks. Wandering albatrosses live in 

excess of 40 years and mate for life, beginning their first breeding attempt at about eight years of age. Eggs are 

laid in late December/January and hatch in late March .The chicks are reared by both parents during the 

southern winter and finally fledge the following summer when they are about 278 days old. It feeds mainly on 

cephalopods and fish, often following ships, feeding on offal and galley refuse. 

 

iv. Interaction with fisheries 

The Wandering albatross is a huge and aggressive seabird that is a habitual ship-follower and is susceptible to 

being drowned after striking at baited hooks (Ashford et al. 1995, Croxall et al. 1999), with up to 150 birds 

counted around a single vessel during hauling operations, with highest numbers recorded during the summer 
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in Falkland Islands waters (Sullivan and Reid 2002). Observations during longline setting suggest species most 

at risk when the sink rate of the line is slowed either by very poor weighting, line snagging or the buoying effect 

of other birds caught during line setting. During hauling, the ability of species to swallow large discarded fish 

and toothfish heads whole make them vulnerable to ingesting discarded hooks, which are often found in 

colonies (Huin and Croxall 1996) and may result in death (Weimerskirch and Jouventin 1987). 

 

The species vast foraging range leads to frequent encounters with longline fleets in space and time (BirdLife 

International 2004). The South Georgia population may be most at risk from longline fisheries in the southern 

Atlantic and Indo-Pacific Oceans, whereas the Crozet and Prince Edward Island populations are most 

vulnerable to pelagic longline fishing in the Indian Ocean and Australian region (Weimerskirch 1998, Nel et al. 

2002c). The Macquarie population was plundered by sealers, but recovered in the early 20th century only to 

collapse again, this decline also attributed to longline fisheries (de la Mare and Kerry 1994). 

 

v. Threats  

Longline fishing appears to be main cause of decline in this species, and this threat is ongoing (BirdLife 

International 2006). The decline of the three Wandering albatross populations in the Indian Ocean has been 

linked to the development of Japanese-dominated sub-tropical tuna fisheries in the Indian Ocean, and their 

subsequent recovery to a later reduction in this longline effort (Weimerskirch et al. 1997). Chicks are vulnerable 

to the accumulation of large amounts of anthropogenic debris and fishing hooks (Nel and Nel 1999). 

 

Southern royal albatross D. epomophora  

i. Distribution and population 

Southern royal albatrosses are recorded breeding on Adams, Enderby and Auckland Islands (Auckland Islands 

group), and Campbell Island.  The Campbell population (99% of the total) is estimated at 8,200-8,600 breeding 

pairs. In 1995, 55 pairs were present on Enderby, and c.20 on Auckland and Adams Islands combined (Croxall 

and Gales 1998). The species may circumnavigate the Southern Ocean after breeding, but is most commonly 

recorded in New Zealand and South American waters (Marchant and Higgins 1990). The number of Southern 

royal albatrosses recorded during SAST sea surveys in the Falklands (White et al. 2002), suggest that the 

Patagonian Shelf is an important feeding area for this species.  

 

ii. Occurrence in SGSSI waters 

Southern royal albatrosses are known to be common non-breeding visitors to Patagonian Shelf waters (White et. 

al. 2002). The few records within the SGMZ indicate that this species should be regarded as a vagrant to the 

SGMZ (Prince and Croxall 1996). However, Black (2005a) recorded 26 Southern royal albatross within the SGMZ 

during two years of sea surveys in 2002-2004, predominantly during the summer months, suggesting they are 

more regular visitors. There is a suggestion that the presence of southern royal albatross in SGSSI waters might 

be associated with irregular influxes of warm water (Prince and Croxall 1996). 

 

iii. Ecology and reproduction 

Southern royal albatrosses nest on tussock grassland slopes, ridges, and plateaus. The species feeds primarily on 

squid and fish, supplemented by salps, crustacea and carrion (Imber 1999). Breeding is biennial if a chick is 

successfully reared. 

 

iv. Interaction with fisheries 

The species is often present around longliners during hauling operations but less evident during line setting, 

when only a few individuals tend to occur. Observations during longline setting suggest this species is most at 

risk when the sink rate of the line is slowed either by very poor weighting, line snagging or the buoying effect of 

other birds caught during line setting. During hauling, the ability of species to swallow large discarded fish and 

toothfish heads whole makes them vulnerable to ingesting discarded hooks. The species is also known to 

associate with trawlers, and over 100 have been observed in the wake of trawlers fishing around the Falklands 
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(Andy Black, pers.obs.), although lower numbers (less than 10 birds) are more frequently recorded (Sullivan et al. 

2006a). 

 

v. Threats 

Humans and introduced mammals have caused massive reductions in all populations, extirpating the Enderby 

and Auckland Islands populations by the late 1800s. Pigs and cats still take eggs and chicks on Auckland Island. 

On Campbell and Enderby, Dracophyllum scrub is spreading, possibly due to climatic warming, and may reduce 

breeding habitat. The species is frequently caught by Japanese longliners in the high seas and small numbers are 

killed in fisheries in New Zealand waters and off south-western Australia and Tasmania (Taylor 2000). 

 

Northern royal albatross D. sanfordi 

i. Distribution and population 

Northern royal albatrosses breed on Chatham Island and Taiaroa Head on the South Island of New Zealand.  

 

ii. Occurrence in SGSSI waters 

Northern royal albatrosses have been recorded regularly over Patagonian Shelf waters in recent years (Nicholls 

et al. 2002, White et al. 2002), although satellite tracking suggests that this species rarely ventures below the 

Convergence (BirdLife International 2004).  A northern royal albatross was recorded for the first time inside the 

SGMZ by Black (in prep) in January 2004. 

 

iii. Ecology and reproduction 

Northern royal albatrosses usually nest on the flat summits of tiny islands that formerly had herbfields. It feeds 

mainly on cephalopods and fish, also salps, crustacea and carrion (Heather and Robertson 1997, Imber 1999). 

 

iv. Interaction with fisheries 

In the South Atlantic, this species is not as numerous as the Southern royal albatross, however, when present 

they behave in a similar fashion. Observations during longline setting suggest species is most at risk when the 

sink rate of the line is slowed either by very poor weighting, line snagging or the buoying effect of other birds 

caught during line setting. During hauling, the ability of species to swallow large discarded fish and toothfish 

heads whole makes them vulnerable to ingesting discarded hooks. As with southern royal albatrosses, this 

species will readily associate with trawlers.   

 

v. Threats 

The species suffers from loss of nesting habitat due to storms, and predation by introduced mammals. There has 

been a reduction in mean eggshell thickness of 20% or more, and an increased incidence of chicks dead in the 

shell in the last 20 years, but these do not appear to be caused by contaminants (Taylor 2000). Mortality due to 

longline fishing activities may be a future threat to this species (Croxall and Gales 1998, Taylor 2000). 

 

Black-browed albatross Thalassarche melanophrys 

i. Distribution and population 

Black-browed albatross is probably the most widespread species of albatross in the Southern Ocean. The Black-

browed albatross breeds at twelve sites in the Falkland Islands (to UK), Islas Diego Ramirez, Ildefonso, Diego de 

Almagro and Isla Evangelistas (Chile), South Georgia (to UK), Crozet and Kerguelen Islands (French Southern 

Territories), Heard and McDonald Islands (to Australia), and Macquarie Island (Australia) (Croxall and Gales 

1998). Its total breeding population has been estimated at c. 600,850, with roughly 60% in the Falkland Islands, 

20% at South Georgia and 20% in Chile (Huin 2001, Lawton et al. 2003, Arata et al. 2003). The species has recently 

been split– the Black-browed albatross and Campbell albatross T. impavida the latter breeding on the Campbell, 

Antipodes and Snares Islands (New Zealand). 
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Existing data suggests that Black-browed albatross populations are in decline worldwide. The populations at 

Kerguelen have declined by 17% between 1978/79 and 1994/95 (Weimerskirch and Jouventin 1998). At Bird 

Island, South Georgia,  the number of Black-browed albatross has decreased from 14,695 pairs in 1989/90 to 

8,264 pairs in 2003/04, a loss of 6,431 pairs equivalent to 44% of the population or 4.0% per annum (Prince et al. 

1994, Poncet et al. 2006). Numbers in the Falklands apparently increased substantially during the 1980s (Croxall 

and Gales 1998, Gales 1998), probably as a result of abundant offal and discards from trawl fisheries (Croxall et 

al. 1998). However, a full census of the Falkland Islands population has shown declines at most colonies, with a 

sharp decrease at Steeple Jason and Beauchêne Islands (Huin 2001 and N.Huin unpublished data mentioned in 

BirdLife International (2006)). Overall, it is estimated that in the last 20 years, the population in the Falkland 

Islands has decreased from around 506,000 to 382,000 breeding pairs, and from 468,000 to 382,000 in the last five 

years alone (Huin 2001 and N.Huin unpublished data mentioned in BirdLife (2006)). Satellite tracking studies 

(Prince et al. 1998, Huin 2002a,b, BirdLife International 2004, Phillips et al. 2005) indicate that there is limited at-

sea mixing of the populations on the Falkland Islands and South Georgia, and  the Falkland Islands birds have 

been shown to be genetically distinct at the sub-species level from other populations around the world (Burg 

and Croxall 2001).  

 

Black-browed albatross are found throughout the continental shelf off South Africa up to southern Angola and 

southern Mozambique. The South Africa continental shelf population is put at 170,000 in the winter and drops 

to 45,000 in the summer. In the summer, 90-95% of the species in the area are juveniles and immature birds. That 

percentage drops to 40-60% juveniles and immature birds in the winter. Most of the Black-browed albatross 

appear to come from South Georgia with a few coming from the Falklands and Kerguelen. Adults are mostly 

present between May and September with juveniles arriving mid-May.  Juveniles are believed to be residents for 

the first three to four years.  

 

ii. Occurrence in SGSSI waters 

Black (2005a) found clear seasonal trends in the number of Black-browed albatross present within the SGMZ, 

with most birds recorded during the summer months. During the early stages of breeding, October to 

December, large numbers of Black-browed albatrosses were recorded over inshore waters near known colonies. 

The early stages of chick rearing occur in January and February and the highest densities of birds are 

encountered over shelf-break waters adjacent to the north-west tip of South Georgia and around Shag Rocks. 

Particularly high numbers of Black-browed albatross have been recorded in association with White-chinned 

petrels and prions near Shag Rocks. The density of birds recorded in the SGMZ decreases markedly during 

March and April. From May to September, few birds appear to be present within the SGMZ, but at-sea 

observations indicate those present are often in close association with longliners (Black 2005a). There were an 

estimated 74,296 pairs of Black-browed albatross breeding at South Georgia in the 2003/04 season, with the 

largest numbers occurring on the Willis Islands group (28,519 pairs, representing 38% of the total population), 

Cooper Island (10,606 pairs; 14%), Annenkov Island (9,398; 13%) and Bird Island (8,264; 11%). The remainder of 

the population (24%) occurred at 11 other locations around South Georgia (Poncet et al. 2006). A full census of 

the South Georgia Black-browed albatross population in December 2003 confirmed that the South Georgia 

population is declining rapidly (Poncet et al. 2006), as is the population on the Falkland Islands (Huin and Reid 

2007).  

 

iii. Ecology and reproduction 

The species nests annually in tightly packed colonies on steep slopes with tussac grass Parodiochloa flabellata, 

sometimes steep coastal headlands and sea cliffs of both the mainland and offshore islands. The birds return to 

their breeding ground in mid-September with egg-laying beginning during the second week of October. 

Incubation of the single egg lasts for 68 – 72 days with fledglings leaving the nest in April, about 17 weeks after 

hatching. Black-browed albatrosses feed mainly on crustaceans, fish and squid, and also on carrion. 
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iv. Interaction with fisheries 

In Falkland waters, Black-browed albatrosses are generally the dominant scavengers of baits, discards and offal 

associated with longline fishing vessels and are known to make significantly more feeding attempts on baited 

hooks than other species, which makes them particularly susceptible to fisheries-related mortality (Sullivan and 

Reid 2002, 2003). The level of foraging activity around longliners varies according to time of day (with 

significantly more attempts on lines set during daylight hours) and the stage of their breeding cycle, with more 

intensive foraging during the early stages of breeding (egg and young chick stages) (Sullivan and Reid 2002). 

 

v. Threats 

Declines have been attributed to increased longline fishing effort and/or the development of new longline 

fisheries over much of the Patagonian Shelf, around South Georgia, off the southern African coast, and in the 

Southern Ocean (Prince et al. 1998, Schiavini et al. 1998, Stagi et al. 1998, Tuck and Polacheck 1997). Indeed, it is 

one of the most frequently killed species in many longline fisheries (Gales et al. 1998, Schiavini et al. 1998, Stagi et 

al. 1998, Murray et al. 1993, Ryan and Boix-Hinzen 1998, Ryan et al. 2002, Reid and Sullivan 2004, Petersen et al. 

2007), and is also killed in significant numbers by trawl fisheries (Sullivan and Reid (2002)). 

 

Grey-headed albatross T. chrysostoma 

i. Distribution and population 

Grey-headed albatrosses breed on Islas Diego Ramirez (Chile), South Georgia, Prince Edward and Marion 

Islands (South Africa), Crozet Islands, Kerguelen Islands (French Southern Territories), Macquarie Island 

(Australia) and Campbell Island (New Zealand). The maximum annual breeding population, of this biennially 

breeding species, is estimated at 85,859 pairs, equivalent to a total population of 250,000 mature individuals 

(Croxall and Gales 1998). At Bird Island, South Georgia, the population has declined 19-29% since 1975-1976, 

and recruitment rates of juveniles have dropped from 38% to 5% (Croxall et al. 1998, Prince et al. 1994). More 

recent population counts in the 2003/04 season put the South Georgia population at 47,674 breeding pairs 

concentrated at the northwestern end of the Island (Paryadin Peninsula with 29,269 pairs; the Willis Islands with 

11,172 pairs, and Bird Island with 5,120 pairs). Comparison between three Grey-headed albatross colonies 

photographed in both 1985/1986 and 2003/04 (Poncet et al. 2006) indicates a reduction of 18.7% (1.1% per 

annum), half the rate in the mixed colonies (2.2% per annum). At Bird Island, the Grey-headed albatross 

population has decreased from 7,472 pairs counted in 1990/91 to 5,120 pairs in 2003/04, a loss of 2,352 pairs or 

31.5% in 13 years (2.9% per annum) (Poncet et al. 2006). As with Black-browed albatross, there has therefore been 

a major decrease in the number of Grey-headed albatross in South Georgia in the last 20 years. However, South 

Georgia is still by far the most important site globally for this species. 

 

When breeding it forages largely within or south of the Antarctic Polar Frontal Zone (Prince et al. 1998, J. Xavier 

unpublished data reported in BirdLife International 2006), although at Marion Island it forages at the sub-

tropical front during incubation (Nel et al. 2001), where it interacts with tuna longline fishing operations (Nel et 

al. 2000). During the non-breeding season it disperses widely in all the southern oceans (BirdLife International 

2004), and South Georgia birds have been recorded making one or more global circumnavigations, the fastest in 

just 46 days (Croxall et al. 2005). 

 

ii. Occurrence in SGSSI waters 

Black (2005a) recorded Grey-headed albatrosses within the SGMZ in all months but lower numbers recorded 

between July and September. Between October and December, relatively high densities of Grey-headed 

albatrosses are encountered over inshore and shelf waters near the north-west tip of South Georgia, the site of 

major colonies (Tickell 2000, Poncet et al. 2006). From January to April, Grey-headed albatrosses occur 

throughout SGSSI waters. Between May and September, Black (2005a) reported a shift in distribution of Grey-

headed albatrosses away from the SGMZ, with more birds recorded north of the Convergence than at any other 

time. Results of satellite tracking (Prince et al. 1998, Catry et al. 2004, BirdLife International 2004) indicate that 
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many birds from Bird Island forage outside SGMZ during the breeding season. Satellite tracking data suggests 

birds from South Georgia are circumpolar outside this period.  

iii. Ecology and reproduction 

It breeds biennially, often with Black-browed albatrosses, in colonies on steep slopes or cliffs, generally with 

tussock-grass. It feeds mainly on cephalopods and fish, but also crustaceans and carrion, and lampreys are 

locally important (Prince 1980, J. Xavier unpublished data reported in BirdLife International 2006).  

 

iv. Interaction with fisheries 

It is a particularly proficient plunge diver and under some conditions relatively undeterred by streamer lines 

(Agnew et al. 2000), and therefore likely to be highly vulnerable to longline related mortality. It associates with 

longliners, and during the winter months, and Grey-headed albatrosses are one of the most abundant species of 

albatross attending longliners within Falkland Islands waters (Reid et al. 2004). However, figures show it is 

rarely caught in the SGMZ. 

 

v. Threats 

Grey-headed albatrosses are reported to be killed in disproportionately high numbers relative to their 

abundance in several longline fisheries (Brothers 1995, Ashford et al. 1995, Weimerskirch et al. 2000). In 

Australian waters, up to c.400 individuals (>80% juvenile) were killed annually in 1989-1995 by Japanese 

longliners (Gales et al.1998). In the Indian Ocean, IUU fishing for Patagonian toothfish killed an estimated 

10,000-20,000 albatrosses (mainly this species) in 1997 and 1998 (SC-CAMLR 1997, SC-CAMLR 1998, Nel et al. 

2001). At Campbell Island, the long-term decline appears to be caused by environmental factors, possibly rising 

sea-surface temperatures resulting in food shortages, but longline fisheries may also contribute (Waugh et al. 

1999). 

 

Sooty albatross Phoebetria fusca 

i. Distribution and population 

The Sooty albatross breeds on islands in the South Atlantic and Indian Oceans, namely Gough Island (c.5,000 

pairs), Tristan da Cunha islands (4,125-5,250), Prince Edward and Marion Islands (1,720) the Crozet Islands 

(2,620), Kerguelen Island (<5), and Amsterdam Island (300-400) (Carboneras 1992, Ryan et al. in press). The total 

annual breeding population is estimated at 12,500-19,000 pairs, equivalent to a total breeding population of 

c.42,000 individuals (Croxall and Gales 1998) as breeding is almost wholly biennial. The species forages in 

subtropical waters both during and outside the breeding season (Weimerskirch and Jouventin 1998). On 

Possession Island (Crozet), the population declined by 58% between 1980 and 1995 (Weimerskirch and 

Jouventin 1998), on Marion, the population declined by 25% between 1990 and 1998 (Ryan et al. in press), and at 

Gough Island, the population appears to have decreased by about half over 28 years (Cuthbert and Sommers 

2004).  

 

ii. Occurrence in SGSSI waters 

Sooty albatross is regarded as a rare seasonal visitor to SGSSI waters. All previous records of this species have 

occurred between December and April (Prince and Croxall 1996, White et al. 2002, Black 2005a).  

iii. Ecology and reproduction 

Sooty albatrosses feed on cephalopods, fish, crustaceans and carrion, occasionally following fishing vessels 

(Cherel and Klages 1998). It breeds in loose colonies of up to 50-60 nests on cliffs or steep slopes (Marchant and 

Higgins 1990).  

 

iv. Interaction with fisheries 

Sooty albatross are not obligate ship followers and although very proficient divers, they are rarely recorded in 

longline bcyatch statistics, and are not known to associate with trawlers. 
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v. Threats 

Both adults and juveniles are killed on Japanese longlines set inside and beyond the Australian Fishing Zone 

(Gales et al. 1998) and at least some are killed by tuna longlines off southern Africa (Ryan et al. in press). 

However, only one bird (of 1,500 examined) is known to have been killed by vessels with observers in the Prince 

Edward fishery (P.G.Ryan in litt. to BirdLife International 1999).  

 

Light-mantled sooty albatross P. palpebrata 

i. Distribution and population 

The Light-mantled sooty albatross breeds on South Georgia (to UK), Prince Edward and Marion Islands (South 

Africa), Amsterdam, St Paul, Crozet and Kerguelen Islands (French Southern Territories), Heard Island (Heard 

and MacDonald Islands (to Australia)), Macquarie Island (Australia), and Auckland, Campbell and Antipodes 

Islands (New Zealand). The total annual breeding population is estimated at 19,000-24,000 pairs, equivalent to 

58,000 individuals in this biennially breeding species (Croxall and Gales 1998, Taylor 2000). South Georgia 

provides nesting sites for between 5-7,000 pairs of Light-mantled sooty albatrosses each year, which represents 

approximately one quarter of the world population (Gales 1998). Population trends remain largely unknown: on 

Possession Island (Crozet), there has been a decline of 13% in 15 years, while the small population on Marion 

Island also appears to have decreased since 1997/98 (Weimerskirch and Jouventin 1998).  

 

ii. Occurrence in SGSSI waters 

Black (2005a) recorded the highest densities of this species over coastal waters, where they gather in preparation 

for courtship, during October. Throughout the chick-rearing period, November to May, higher densities of this 

species were encountered over inshore waters than elsewhere within the SGMZ. Data collected from satellite-

tracked birds suggest that Light-mantled sooty albatross are not foraging on shelf and shelf-break waters around 

South Georgia throughout the chick-rearing period (Phillips et al. 2005). Between June and September, Light-

mantled sooty albatrosses were found to be virtually absent from the SGMZ by Black (in prep) and were more 

frequently encountered north of the Antarctic Convergence at this time. Phillips et al. 2005 found that this 

species exhibits a greater foraging range than other conspecific albatross species during the chick rearing period.  

 

iii. Ecology and reproduction 

Light-mantled sooty albatrosses are biennial breeders that usually nest singularly or in small groups typically on 

cliffs. They feed on fish (but generally less so than other albatrosses) and particularly squid and will take carrion 

including other seabirds. They also are among the deepest diving of the albatrosses.  

 

iv. Interaction with fisheries 

In Falkland Island waters, they have been occasionally recorded to associate with longliners but are rarely 

observed attempting to take baits during line setting and there are no reports of incidental mortality within local 

waters. They are among the most adept divers of all albatross species, often diving to 5m, which puts them at 

risk of longline mortality. 

 

v. Threats 

Reports from New Zealand, Australia and Japan indicate that this species is regularly caught by the tuna 

longline fisheries, though few observers are present on vessels in the high seas, and numbers of birds caught 

may be under-reported (Gales et al. 1998, Taylor 2000). There is also concern over longline interactions in the 

illegal or unregulated Patagonian toothfish fishery in the Southern Ocean. Introduced predators are present at 

some of the New Zealand colonies, and may affect breeding success and colony distribution (Taylor 2000).  
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Northern giant-petrel Macronectes halli 

i. Distribution and population 

Northern giant petrels breed on South Georgia, Prince Edward Islands (South Africa), Crozet and Kerguelen 

Islands (French Southern Territories), Macquarie Island (Australia), Auckland, Campbell, Antipodes and 

Chatham Islands and, historically, on islets off Stewart Island (New Zealand). The world population in the 1980s 

was estimated at c.8,600 pairs (Hunter 1985); a more recent estimate (late 1990s) puts the population at 11,500 

pairs, an apparent increase of 34%, though this may be the result of better monitoring. Approximately 3,000 

pairs of northern giant petrels breed on South Georgia (Croxall et al. 1984). This figure has risen to 

approximately 14,000 pairs following the recent island wide census (Poncet pers comm.).  

Some populations have increased in recent years, notably South Georgia (c. 30%), Marion and Possession Island 

(Crozet) (BirdLife International 2006), which may be a reflection of greater availability of carrion from 

expanding populations of fur seals Arctocephalus gazella and A. tropicalis and increased waste from commercial 

fishing operations (Patterson et al. in press).  

 

ii. Occurrence in SGSSI waters 

Black (2005a) recorded northern giant petrels in all months but in generally higher numbers during the winter, 

which probably represents a redistribution of these birds away from the coast. There is huge sexual dimorphism 

in the northern giant petrel, which results in different foraging distributions, and there is evidence that the 

distribution of male northern giant petrels is tied to the coast to exploit fur seal and penguin colonies whereas 

females tend to forage offshore (González-Solís et al. 2000).  

 

iii. Ecology and reproduction 

On South Georgia, the northern giant petrel breeds in small, sometimes mixed with southern giant petrel, 

colonies. It is more restricted to shorelines than the more pelagic southern giant petrel, but like that species, 

males and females exhibit clearly defined spatial segregation in their foraging ranges (Gonzales Solis et al. 2000, 

BirdLife International 2004). Satellite tracking from South Georgia suggests that during the breeding season, at 

least, there could be a marked sex bias towards female birds within Falkland Islands waters (Croxall and Wood 

2002). Males typically forage inshore while females show an offshore distribution, which could lead to higher 

female mortality from fisheries activities. . They typically feed on carrion, cephalopods, krill, offal, discarded 

fish and refuse from ships, often feeding near trawlers and longliners (Hunter 1983). 

 

iv. Interaction with fisheries 

Giant petrels persistently associate with vessels (White et al. 2002). During the longlining season, Black (2005a) 

reported that giant petrels (along with Cape petrels) were often the most conspicuous species associated with 

these longliners in the SGMZ, with each ship typically attracting several hundred birds. However, their poor 

diving ability and competition from more agile Black-browed albatross when scavenging on baited hooks means 

reduced risk of being hooked, although they are susceptible to secondary hooking during hauling. Northern 

giant petrels are generally more abundant around longliners than southern giant petrels (in Falkland Islands 

waters, SAST unpubl. data). 

 

v. Threats 

The species is at risk from mortality through longline fishing for Patagonian toothfish: 2,000-4,000 giant-petrels 

were estimated killed by IUU fishing in the Indian Ocean sector of the Southern Ocean in 1997-1998 (SC-CAMLR 

1997, 1998). This threat, in combination with habitat loss due to fur seal expansion, could lead to decreases in the 

near future. 

 



 

 89 

Southern giant-petrel M. giganteus 

i. Distribution and population 

Southern giant petrels are circumpolar in their distribution and breed on Diego Ramirez and Isla Noir (Chile), 

Staten Island and islands off Chubut Province (Argentina), the Falkland Islands, South Georgia and the South 

Sandwich Islands, the South Orkney and South Shetland Islands, Gough Island (Tristan da Cunha (St Helena to 

UK)), Prince Edward Islands (South Africa), Crozet Islands, Kerguelen Islands (French Southern Territories), 

Heard Island (Heard and McDonald Islands (to Australia), Macquarie Island (Australia), and at four localities on 

the Antarctic Continent (Gales et al. 1998, Harrison 1983). In the 1980s, the population was estimated at 38,000 

pairs (Hunter 1985), but had declined 18% to 31,000 pairs in the late 1990s. Populations at Heard and Macquarie 

declined 50% between the 1960s and late 1980s (Woehler 1991). Many Antarctic Peninsula populations also 

decreased to the mid-1980s (e.g. >50% at Signy) (Patterson et al. in press), though some have since stabilised. 

Other colonies have remained stable or increased, e.g. at South Georgia, Possession Island (Crozet) and Gough 

Island (Patterson et al. in press, Cuthbert and Sommer in press). In addition, the first full census of the Falkland 

Islands counted 19,000 pairs (Huin and Reid 2005). 

 

Currently, an estimate of 5,000 pairs of southern giant petrels breed on South Georgia (Croxall et al. 1984), 

although this is currently under review, results of a recent island wide census indicate a population of 

approximately 10,500 pairs (Poncet pres. comm.)  

 

ii. Occurrence in SGSSI waters 

Black (2005a) recorded southern giant petrels in SGSSI waters in all months but in general higher numbers were 

encountered during the winter. An observed increase in White-morph birds suggested immigration of this 

species from higher latitudes at this time but the observed increase in the number of these birds is probably 

augmented by a redistribution of birds away from the coast.  

 

iii. Ecology and reproduction 

The species nests in loose colonies on grassy or bare ground. Average age of first breeding is c.10 years, and 

mean adult annual survival at South Georgia is 90% (Hunter 1984a). It feeds on carrion, cephalopods, krill, offal, 

discarded fish and refuse from ships, often feeding near trawlers and longliners (Hunter 1983). Males and 

females exhibit clearly defined spatial segragation in their foraging ranges (BirdLife International 2004). Post-

breeding dispersal is extensive, with juveniles making substantial migrations (Hunter 1984b). 

 

iv. Interactions with fisheries 

Southern giant petrels persistently associate with vessels of all kinds (White et al. 2002). During the longlining 

season, Black (2005a) reported that giant petrels (along with Cape petrels) were often the most conspicuous 

species associated with these longliners in SGMZ, with each ship typically attracting several hundred birds. 

 

v. Threats 

In total, 2,000-4,000 giant-petrels were estimated to be killed in IUU Southern Ocean longline fisheries for 

Patagonian toothfish in 1997-1998 (SC-CAMLR 1997, 1998). Decreases have also been linked with reductions in 

southern elephant seal Mirounga leonina (an important source of carrion), human disturbance and persecution 

(Hunter 1984a, P.G.Ryan in litt. 1999 to BirdLife International). Significant mortality has been reported from the 

South Georgia and Prince Edward Island fisheries (Moreno et al. 1996, Nel et al. 2002), which have become 

proportionately more significant in recent years (Table 9,  SC-CCAMLR 2006. However, southern giant petrels 

have only been caught in low numbers in the toothfish fishery in the Falkland Islands and not at all around 

Kerguelen (Weimerskirch et al. 2000, Barton 2002, Sullivan and Reid 2002). 
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Grey petrel Procellaria cinerea 

i. Distribution and population 

Grey petrels breed in winter on Gough and other islands in the Tristan da Cunha group (St Helena to UK), 

Prince Edward and Marion Islands (South Africa), Crozet, Kerguelen and Amsterdam Islands (French Southern 

Territories), and Campbell and the Antipodes Islands (New Zealand). The nearest nesting site to South Georgia 

is on the Tristan da Cunha and Gough Island group. Its total population size is poorly known: hundreds of 

thousands are thought to breed at Gough Island (Richardson 1984), several thousand pairs at Prince Edward, 

Crozet and Kerguelen Islands, and 10,000-50,000 pairs at Campbell and the Antipodes Islands (these estimates 

from the 1980s) (Carboneras 1992d, Huyers et al. 1999). Gough and Antipodes probably support the bulk of the 

current population (S. Bartle in litt. to BirdLife International 2000).  

 

ii. Occurrence in SGSSI waters 

Black (2005a) recorded a peak in the numbers in March and April in waters around South Georgia, which 

coincides with the incubation period of this species. Post-breeding dispersal occurs in August and September 

(Harrison 1983) but they do not appear to pass through SGSSI waters at this time. Black (2005a) recorded more 

birds near the Antarctic Convergence or in oceanic waters north of the Convergence. There have been few 

records from within the SGMZ, suggesting Grey petrels are occasional visitors to the area, although on the one 

occasion that surveys were conducted in the extreme north of the SGMZ in April 2004, Grey petrels were 

regularly recorded (Black 2005a). This region is not typical of the SGMZ as it lies on or slightly above the 

Convergence. Previous records (Prince and Croxall 1996) suggest that Grey petrels are more frequent visitors to 

the SGMZ, and it may be that there is considerable inter-annual variation in the occurrence of this species within 

the SGMZ.  

 

iii. Ecology and reproduction 

Grey petrels are unusual as they breed during the winter. They returning to their colonies in February/March, 

lay in March/April with fledging and departure in August/September. During the summer months they disperse 

as far south as the pack ice.    

 

iv. Interaction with fisheries 

The diving ability of Grey petrels makes them highly vulnerable to incidental mortality, and they are the most 

frequently killed species in the New Zealand pelagic longline fisheries (Murray et al. 1993). 

 

v. Threats 

In New Zealand waters, it is the most frequently killed species by the tuna-longline fishery (c.45,000 birds in 

total could have been caught in the last 20 years (S. Bartle in litt. (2000) to BirdLife International)) and the 

selective mortality of adult females could be having an undue impact on the breeding population (Bartle 1990, 

Murray et al. 1993, Taylor 2000). Substantial incidental mortality has also been recorded in fisheries off Australia, 

and it may be caught in significant numbers in international waters in the southern Indian Ocean, for which 

little seabird bycatch information exists (Huyser et al. 1999). Introduced predators on the breeding islands are a 

further serious threat, for example, cats and Black rat Rattus rattus on Crozet and Kerguelen, brown rat R. 

norvegicus on the Campbell Islands and, until their fairly recent eradication, cats on Marion Island. Cats and 

Weka Gallirallus australis were probably responsible for its extinction from Macquarie Island and brown rats and 

cats for its near extinction on Amsterdam Island. Although there are no current trend data for this species, it has 

clearly suffered a significant decline in the past, and could be undergoing a serious reduction owing to 

interactions with fisheries and predation on its breeding islands.  
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White-chinned petrel P. aequinoctialis 

i. Distribution and population 

The White-chinned petrel breeds on South Georgia, Prince Edward Islands (South Africa), Crozet Islands, 

Kerguelen Islands (French Southern Territories), Auckland, Campbell and Antipodes Islands (New Zealand), in 

small numbers (c.50 pairs) in the Falkland Islands and possibly Macquarie Island (Australia). Its population is 

currently estimated at c.2,000,000 pairs on South Georgia (Croxall et al. 1984), although this is currently under 

review and is likely to be significantly reduced, many tens of thousands on Crozet (Jouventin et al. 1984), 

100,000-300,000 pairs on Kerguelen (Weimerskirch et al. 1989) and at least c.100,000 on Disappointment 

(Auckland) and the Antipodes (G.A. Taylor in litt. 1999 to BirdLife International). On Bird Island, South Georgia, 

it decreased by 28% over 20 years (Berrow et al. 2000), while in Prydz Bay (Antarctica), birds recorded at sea 

decreased by 86% between 1981 and 1993 (Woehler 1996). It forages north to the subtropics and south to the 

pack-ice edge off Antarctica, and disperses widely in all southern oceans (BirdLife International 2004). White-

chinned petrels are thought to migrate to more northerly latitudes of the Patagonian Shelf during the winter 

where they are likely to face threats from other longline fisheries. 

 

ii. Occurrence in SGSSI waters 

White-chinned petrels overwinter outside the SGMZ but return during October. Between November and 

February, locally high numbers of White-chinned petrel have been recorded over inshore and shelf waters 

around South Georgia. In January 2003, exceptionally high densities were encountered over the relatively 

shallow waters near Shag Rocks in mixed flocks with large numbers of Black-browed albatross and prions 

(Black in prep).  Numbers drop in March, which corresponds with the late chick-rearing period. The timing of 

this decline coincides with a peak in the number of White-chinned petrels recorded within Falkland Islands 

waters (White et al. 2002), possibly indicating movement from South Georgia to the Patagonian Shelf. These 

observations support tracking data of birds from Bird Island (Berrow et al. 2000, Phillips et al. 2005), which 

indicate the Patagonian Shelf is particularly important for South Georgian birds. A further decline in the number 

of White-chinned petrels within the SGMZ occurs in April, indicating a rapid departure from the study area 

following the end of the breeding season. Throughout the winter (May-September), very few White-chinned 

petrels have been recorded within the SGMZ.  

 

iii. Ecology and reproduction 

White-chinned petrels feed on cephalopods, crustaceans and fish. They avoid competition with other seabirds 

by ranging more widely when searching out food resources, travelling up to 8,000 km on feeding forays in the 

breeding season (Weimerskirch et al. 1999, Berrow et al. 2000). They nest in burrows on tussac-covered slopes. 

 

iv. Interaction with fisheries 

White-chinned petrels will readily follow ships to collect fisheries discards, making them vulnerable to longline 

fisheries. They are extremely proficient divers, which makes them difficult to deter during line setting 

operations as they can dive for baits beyond the extent of standard streamer lines (Melvin et al. 2004).  Birds have 

been frequently observed making foraging attempts on baited hooks as lines are set. However, competition with 

the larger, more aggressive Black-browed albatross may lead to fewer foraging attempts, and/or to a shift in 

their foraging attempts to sections of the line further from the stern of the ship, where the line is deeper (Sullivan 

and Reid 2002). Some studies have shown that night setting significantly reduces their mortality but other 

studies have found that mortality can be high at night (Gales et al. 1998, Weimerskirch et al. 2000). 

 

v. Threats 

Often the most frequently caught species in longline fisheries and account for up to 90% of all seabird mortality 

in some areas and the most commonly killed species in longline fisheries in the Southern Hemisphere (Moreno 

et al. 1996; Weimerskirch et al. 1999; Berrow et al. 2000; Nel et al. 2002b; Favero et al. 2003). It is one of the 

commonest species attending longline fishing vessels off south-eastern Brazil during winter (Olmos 1997) and 

constitutes virtually all the recorded seabird bycatch from the South African hake fishery (Barnes et al. 1997, 
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Petersen et al. 2007). In the Atlantic and Indian Oceans, several hundred are killed annually in the regulated 

fishery for Patagonian toothfish. A further 31,000-111,000 and 50,000-89,000 seabirds in 1997 and 1998 

respectively were estimated killed in the illegal fishery, of which about 80% are White-chinned petrels 

(CCAMLR 1997, 1998). In the Australian Fishing Zone, more than 800 are potentially killed annually (Gales et al. 

1998) and, in New Zealand, it is the second most common petrel caught on longlines (G.A.Taylor in litt. 1999 to 

BirdLife International). In the past, one of the most frequently caught species in the South Georgia toothfish 

fishery (Dalziell and De Poorter 1992, Ashford et al. 1995) but none have been reported since 1999 (Table 9). 

However, they are still impacted by the icefish fishery (Table 12). Rats are significant predators at some breeding 

sites, such as Crozet and South Georgia, where breeding habitat is extensively degraded due to erosion by 

expanding populations of Antarctic fur seal (Berrow et al. 2000) and reindeer Rangifer tarandus on South Georgia. 

 

Cape petrel Daption capense 

i. Distribution and population 

Cape petrels have a circumpolar breeding distribution including Antarctica and adjacent Antarctic and sub-

Antarctic islands. Cape petrels breed on South Georgia in relatively low numbers (c. 20,000 pairs). Larger 

populations breed on the South Shetland and South Orkney Island groups (Croxall et al. 1984). It has a large 

global population estimated to be two million individuals (BirdLife International 2006). 

 

ii. Occurrence in SGSSI waters 

Despite the breeding population of Cape petrels on South Georgia, relatively few were recorded by Black 

(2005a) between November and March. Areas of locally high density were identified over inshore waters 

particularly to the north of the Island and near Drygalski Fjord, in the south. Most of the other records of Cape 

petrels came from shelf waters around South Georgia where they were encountered at low densities. From April 

to June, the number of Cape petrels recorded remained low with more records from offshore waters and a 

consequent shift away from coastal waters. Very high densities of Cape petrels were recorded over shelf and 

shelf-break waters to the north-east of South Georgia from May to August.  

 

iii. Ecology and reproduction 

Cape petrels feed predominantly on crustaceans at sea (largely krill), which compose around four-fifths of their 

diet, and also take fish and squid. Krill are taken both by surface seizing and diving under the water. Their habit 

of pecking at the water to seize prey is the origin of one of their common names, the Cape Pigeon. They also 

regularly attend fishing vessels and carcasses at sea. They are colonial, nesting on rocky cliffs or on level rocky 

ground no further than a kilometre from the sea. The nests are simple and are usually placed under an 

overhanging rock for protection. Like most petrels, Cape petrels will aggressively defend their nesting site by 

ejecting stomach oil at intruders; skuas in particular will prey on Cape petrel eggs and chicks. 

 

v. Interaction with fisheries 

Cape petrels are extremely persistent ship followers, and can often be seen scavenging around ships feeding on 

waste food or marine creatures killed by the hot water from the engines. They are extremely aggressive at sea 

both towards their own species and others, and will even spit oil at competitors.  Associated with both toothfish 

longliners and krill trawlers in SGMZ (Black 2005a). Several hundred Cape petrels were regularly observed in 

association with a single longliner (Black 2005a). The activity of krill trawlers is likely to bring krill nearer to 

surface where it becomes more accessible to birds. Birds and vessels are probably independently exploiting 

same resource rather than birds scavenging, and indeed high densities of Cape petrels are considered a good 

indicator of krill (Obst 1985).  

 

v. Threats 

Cape petrels are extremely common seabirds; their population is estimated to be around two million birds. They 

are not considered threatened but are at risk from accidental mortality from krill trawlers and small numbers 

have been reported killed in the longline toothfish fishery in SGSSI waters. They are the species most frequently 
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affected by secondary hooking (usually wing or leg) during hauling within the Falkland toothfish fishery (Andy 

Black pers. obs.). Although these birds are released alive the long-term implications of secondary hooking could 

be deleterious. 

 

Antarctic fulmar Fulmarus glacialoides 

i. Distribution and population 

Antarctic fulmars are widely distributed in the Southern Ocean, breeding on Antarctica and adjacent islands but 

not on South Georgia. The Antarctic Fulmar has a large global population estimated to be four million 

individuals (Fishpool and Evans 2001). Global population trends have not been quantified, but populations 

appear to be stable (del Hoyo et al. 1992).  

 

ii. Occurrence in SGSSI waters 

Antarctic fulmars are non-breeding winter visitors to South Georgia. The nearest breeding colonies are on the 

South Orkney Islands, where approximately 100,000-1,000,000 pairs breed (Croxall et al. 1984). The number of 

Antarctic fulmars begins to increase during April in the SGMZ area with numbers reaching a peak during July 

(Black 2005a) and remaining high until September. From May to August, very high densities have been recorded 

in the region of the shelf-break to the north and east of South Georgia, which may be related to the presence of 

very large quantities of krill (Black 2005a).  In September and October there is a marked decline in the number of 

Antarctic fulmars present within SGSSI waters, and throughout the summer months (November-March) very 

few Antarctic fulmars occur in the area.  

 

iii. Ecology and reproduction 

Antarctic fulmars feed on krill, squid and fish. They are gregarious birds, often travelling, feeding and resting in 

large flocks or "rafts". Food is caught by surface-seizing and occasionally by shallow dives. Opportunists, 

Fulmars will also scavenge for carrion. They are believed to feed nocturnally, rarely following ships. Antarctic 

fulmars breed on rock ledges on steep coastal cliffs, often in large and dense colonies. The nest is made of stone 

chips built into a rough circular shape.  

 

iv. Interaction with fisheries 

Antarctic fulmars are often associated with trawlers over the Patagonian shelf. They are also associated with 

krill trawl fishing vessels whose activities are likely to bring krill nearer to surface where it becomes more 

accessible to birds. Birds and vessels probably independently exploiting same resource rather than birds 

scavenging, and high densities of Antarctic fulmars considered good indicator of krill (Obst 1985). Longliners 

attract significant numbers of scavenging birds, which exhibit similar behaviour to Cape petrels and are 

therefore vulnerable to secondary hooking during hauling. 

 

v. Threats 

Cape petrels are extremely common seabirds; their population is estimated to be around  four million birds. 

Unlike northern fulmars Fulmarus glacialis, Antarctic fulmars are not regularly recorded as longline bycatch. 

However, they are conspicuous longline and trawl vessel associates and are therefore vulnerable to fisheries 

related mortality. 
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Other species of petrel recorded as visitors or vagrants potentially vulnerable to longline and trawl mortality 

occurring in SGSSI waters 

 

Antarctic petrels Thalassoica antarctica 

A regular visitor to SGSSI waters, this species is usually associated with icebergs. It is likely to be associated 

with krill trawlers rather than other fishing vessels within the SGMZ. There is unlikely to be significant fishery 

related mortality of Antarctic petrels within the SGMZ.  

  

Kerguelen petrels Aphrodroma breviostris 

Despite being regular visitors to SGSSI waters, Kerguelen petrels tend not to associate with fishing vessels. 

However, they are vulnerable to bird strike when excessive deck lighting is in operation (Black 2005b).   

 

Great-winged petrel Pterodroma macroptera 

This species has a large global population estimated to be 420,000 individuals (Fishpool and Evans 2001). Great-

winged petrels occur as vagrants to the SGSSI region, with most records in March and April (Black 2005a).  A 

single great-winged petrel was recorded caught during the 2006 icefish fishery, although given the status of this 

species within the SGMZ there has to be some doubt over this species identification.  

 

Great Shearwater Puffinus gravis 

The great shearwater is a frequent visitor to South Georgia. It is a pelagic bird nesting in colonies in the 

archipelago of theTristan da Cunha group, and in very small numbers on the Falkland Islands. After the 

breeding season, great shearwaters migrate disperse away from their breeding sites and commence on a circum-

Atlantic migration. It feeds on cephalopods, small fish and pteropod molluscs at the surface of the sea, 

occasionally diving briefly. Great shearwaters are proficient divers and at times have been observed foraging on 

baited longline hooks during setting. To date, no incidental mortality of great shearwaters has been recorded in 

the South Georgian or Falkland Islands fisheries. However, significant levels of mortality have been recorded in 

other Southern Hemisphere longline fisheries (Neves and Olmos 1998) and hake fisheries in the north Atlantic 

(Barros 2006). During the whaling era in the South Atlantic this shearwater could often be seen following the 

whaling and fishing boats, having learnt that edible scraps were thrown overboard.  

 

Sooty shearwater P. griseus 

Sooty shearwaters are proficient divers and have been killed on longlines in the Southern Ocean (Murray et al. 

1993). In SGSSI waters they have been observed foraging on baited longline hooks during setting. Very few 

Sooty shearwaters present in the South Atlantic during the winter longline season and during two years of at-

sea surveys only a single Sooty shearwater was recorded within the SGMZ during the longline fishing season 

(Black 2005a). To date, no incidental mortality of Sooty shearwaters has been recorded in the local longline 

fishery.   
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Annex 5.  Breeding and non-breeding seabird species occurring in SGSSI territory 

 

Over 80 species of birds has been recorded on SGSSI or within the 200nm Maritime Zone (Prince and Croxall 

1996, Black 2005a), Government of South Georgia and South Sandwich Islands webpage 

http://www.sgisland.org/pages/environ/b_start.htm ). South Georgia is typical of other sub-Antarctic islands in 

having large numbers of a few species, but has more vagrants recorded than other sub-Antarctic islands, 

reflecting its proximity to the species-rich South American land mass and its location in the path of the 

prevailing westerly winds. Overall, 55 species of seabird have been recorded within the SGSSI territory, of 

which 27 breed and 28 are non-breeding visitors and vagrants  

 

Seabird species recorded within SGSSI waters  

 

Species Status in SGSSI 

Breeding 

population 

in South 

Georgia 

(pairs) 

World 

breeding 

population 

(pairs) 

Source

s 

Emperor penguin Aptenodytes forsteri Vagrant 0 270-350,000 

Ind. 

7 

King penguin A. patagonicus Abundant Breeder 400,000 1.5 million 2, 5 

Adelie penguin Pygoscelis adeliae Very rare breeder 2 4-5.2 million 

Ind. 

7 

Chinstrap penguin P. antarctica Common Breeder 6,000 8 million Ind. 1, 7 

Gentoo penguin P. papua Abundant Breeder  80,000-

100,000 

314,000 3, 7 

Rockhopper penguin Eudyptes chrysocome Very rare breeder <10 3.67 million 1, 7 

Macaroni penguin E. chrysolophus Abundant Breeder 2.5 million c.9 million 4, 7 

Royal penguin E. schlegeli Vagrant 0 850,000 7 

Magellanic penguin Spheniscus 

magellanicus 

Vagrant 0 1.3 million 7 

Wandering albatross Diomedea exulans Common Breeder 1,553 8,114 annual 6, 7 

Southern royal albatross D. epomophora Occasional summer 

visitor 

0 8,200-8,600 

annual 

7 

Northern royal albatross D. sanfordi Rare Visitor 0 6,500-7,000 7 

Black-browed albatross Thalassarche 

melanophrys 

Common Breeder 74,296 600,850 6, 7 

White-capped albatross T. steadi  Vagrant 0 75,000 7 

Grey-headed albatross T. chrysostoma Common Breeder 47,674 99,000 annual 6, 7 

Sooty albatross Phoebetria fusca Occasional visitor 0 12,500-19,000 7 

Light-mantled sooty albatross P. 

palpebrata 

Common Breeder 5-7,500 19,000-24,000 1, 7 

Southern giant petrel Macronectes 

giganteus 

Common Breeder 5,000 * 46,800 1, 7 

Northern giant petrel M. halli Common Breeder 3,000 * 11,500 1, 7 

Antarctic petrel Thalassoica antarctica Regular visitor 0 10-20 million 

Ind. 

7 

Cape petrel Daption capense Common Breeder 20,000 2 million Ind. 1, 7 

Antarctic fulmar Fulamrus glacialoides Regular Visitor 0 4 million Ind. 7 



 

 96 

Snow petrel Pagodroma nivea Common Breeder 3,000 4 million Ind. 1, 7 

Broad-billed prion Pachyptila vittata Occasional visitor 0 15 million Ind. 7 

Antarctic prion P. desolata Abundant Breeder 22 million 50 million Ind. 1, 7 

Thin-billed prion P. belcheri Regular visitor 0 7 million Ind. 7 

Fairy prion P. turtur Common Breeder 100s 5 million Ind. 1, 7 

Blue petrel Halobaena caerulea  Abundant Breeder 70,000 5 million Ind. 1, 7 

Kerguelen petrel Lugensa brevirostris Regular Visitor 0 200,000 Ind. 7 

Soft-plumaged petrel Pterodroma mollis Regular Visitor 0 60,000 Ind. 7 

Atlantic petrel P. incerta  Occasional Visitor 0 1.8 million  7 

Great-winged petrel P. macroptera Occasional Visitor  0 420.000 Ind. 7 

White-headed petrel P. lessoni Occasional Visitor  0 200,000 Ind. 7 

Grey petrel Procellaria cinerea Occasional Visitor  0 400,000s Ind. 7 

White-chinned petrel P. aequinoctialis Abundant Breeder 2 million * 7 million Ind. 1, 7 

Great shearwater Puffinus gravis Regular Visitor 0 5.6-8 million  7 

Sooty shearwater P. griseus Regular Visitor 0 20 million Ind. 7 

Little shearwater P. assimilis Occasional Visitor 0 900,000 Ind. 7 

Wilson’s storm-petrel Oceanites oceanicus Abundant Breeder 600,000 6 million Ind. 1, 7 

Black-bellied storm-petrel Fregetta tropica Common Breeder 5-10,000 2-300,000 Ind. 1, 7 

White-bellied storm-petrel F. grallaria Vagrant 0 9,000 Ind 7 

Grey-backed storm-petrel Garrodia nereis Rare Breeder 100s 20-100,000 

Ind. 

1, 7 

Leach’s storm-petrel Oceanodroma 

leucorhoa 

Vagrant 0 8 million Ind. 7 

South Georgia diving-petrel Pelecanoides 

georgicus 

Abundant Breeder 2 million 12 million Ind. 1, 7 

Common diving-petrel P. urinatrix Abundant Breeder 3.8 million 14 million Ind. 1, 7 

Imperial (South Georgia) shag 

Phalacrocorax atriceps georgianicus 

Common Breeder 7,500 7,500 1, 7 

Brown skua Catharacta lonnbergi Common Breeder 1,000 10-20,000 Ind. 1, 7 

South polar skua C. maccormicki Passage migrant 0 10-20,000 Ind. 7 

Long-tailed skua Stercorarius longicaudus Vagrant 0 100-500,000 

Ind. 

7 

Kelp gull Larus dominicanus Common Breeder 750 3.4 million 

Ind. 

1, 7 

Franklin’s gull L. pipixcan Vagrant 0 470,000-

1.5million Ind. 

7 

Brown-hooded gull L. maculipennis Vagrant 0 100,000-

1,000,000 Ind 

7 

Dolphin gull L. scoresbii Vagrant 0 19-43,000 Ind. 7 

Antarctic tern Sterna vittata Common Breeder 2,500 140,000 Ind. 1, 7 

Arctic tern S. paradisea Occasional Visitor 0 1 million Ind. 7 

Ind. = Individuals, otherwise figures represent the number of breeding pairs.  

* Indicates, pending results from recent surveys, which will lead to considerable changes to the figures presented here.    

Sources, 1. Croxall et al. (1984); 2. Ellis et al. (1998); 3. Marchant and Higgins (1990); 4. Trathan et al. (1998); 5. Williams (1995); 

6. Poncet et al. (2006); 7. BirdLife International (2007) 

 


