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Summary 
 
A project entitled ‘Marine Spatial Planning (MSP) for the Falkland Islands’, funded by Darwin Plus, 
was started in July 2014 with data on marine megafauna (seabirds and marine mammals) considered 
as an essential component to include in the MSP process. The Falkland Islands are recognised as a 
hotspot for marine megafauna. In order to effectively include marine megafauna in the MSP process, 
identification of the key areas used by these species around the Falkland Islands is needed. As part 
of the project, a workshop was organised in Cambridge, UK, on 13-14 April 2015 to develop 
methodologies for combining existing data on marine megafauna distribution (tracking, at-sea 
sightings, breeding locations) and provide an evidence-based assessment of key areas for inclusion 
in the MSP process. Most of the data holders who agreed to share data on species that breed in the 
Falkland Islands for the MSP project were in attendance at this workshop. The main aim of the 
workshop was to discuss methodologies that would allow transparent, consistent and scientifically 
robust approaches for data gathering and analysis to identify key and used areas for marine 
megafauna. This report summarises the presentations and discussions that took place during the 
workshop, presents some examples of data and preliminary analyses and the recommended 
approaches agreed at the workshop. 
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1. Marine Spatial Planning for the Falkland Islands 
 
The Falkland Islands are an archipelago of South America. They are situated 500km off the coast of 
Argentina and comprise approximately 778 islands with two major islands: West Falkland and East 
Falkland (Figure 1). These islands are sparsely populated (total population as of 2012 was 2,562). The 
islands are self-governed as a United Kingdom Overseas Territory and they have claimed their 
marine Economic Exclusive Zone (EEZ; locally known as the Falkland Islands Conservation Zone; 
Figure 2). The main current activities identified in the marine environment of the Falkland Islands are 
aquaculture, commercial shipping, commercial fishing, local transport, military activities, oil and gas 
exploration, recreational activities, mineral extraction, science and research, and tourism (Augé, 
2015). Some of these activities are increasing and oil and gas exploitation as well as aquaculture and 
inshore fisheries may be developed in the next decade. There is currently no coordinated 
management of these activities and there are also no official areas dedicated to the protection of 
the marine environment, with the exception of temporary fishing closure areas. 
 
The United Kingdom Department for Environment, Food and Rural Affairs (DEFRA) describes MSP as 
"A strategic plan for regulating, managing and protecting the marine environment that addresses 
the multiple, cumulative and potentially conflicting uses of the sea". The Falkland Islands’ elected 
members of the legislative assembly have listed the implementation of an MSP framework as an 
action in the Islands Plan 2014-2018. The research project ‘Marine Spatial Planning for the Falkland 
Islands’ started in July 2014 and is funded by Darwin Plus for two years. The aims of the project are 
to provide the baseline set of tools (including spatial datasets and maps of ecologically important 
areas) to the Government, along with recommendations for management, to initiate the MSP 
process in the Falkland Islands. 
 

 
 

Figure 1: Geographical location of the Falkland Islands off the eastern coast of South America on the 
Patagonian Shelf. 

http://south-atlantic-research.org/research/current-research/marine-spatial-planning
http://south-atlantic-research.org/research/current-research/marine-spatial-planning


MSP Falkland Islands: Methodology for identification of important areas for marine megafauna 
4 

  
Figure 2: The Falkland Islands Exclusive Economic Zone, locally known as the Falkland Islands 

Conservation Zone 
 
Developing MSP in the Falkland Islands will give the Government the ability to lead the Islands’ 
marine development by promoting certain areas for economic growth, and protecting others for 
their ecological or social values. Rather than reacting to single development projects that are 
submitted by, often, foreign companies that will produce single project Environmental Impact 
Assessment (EIA) without accounting for cumulative impacts, the Government will be able to use 
MSP to address the comprehensive vision they have for the Islands’ marine environment. This Vision 
was developed in a previous MSP workshop held under this project and is defined as “Well managed 
marine and coastal areas and resources of the Falkland Islands to support sustainable economic 
development whilst protecting our biodiversity and wild unspoilt areas, and supporting the safe use 
of the sea and celebration of our maritime heritage” (Augé, 2015). 
 
Due to the importance of the Patagonian Shelf for marine megafauna (seabirds and marine 
mammals in this study) (Croxall and Wood, 2002; Otley, 2012; Otley et al., 2012; Woods and Woods, 
1997) and the social and economic values placed on them by Falkland Islanders (Augé, 2015), the 
identification and mapping of the key areas for these species has been identified as a priority for the 
MSP project. These charismatic species, many of which are listed on the IUCN Red List, can be used 
as good proxies for marine biodiversity and have long been used as indicator species because they 
reflect prey distribution and ecosystem processes (Boyd et al., 2006; Hooker and Gerber, 2004; 
Montevecchi et al., 2012). 
 
Two types of data assessment are needed to include marine megafauna in the MSP process (only the 
first type is required for the initial MSP project), and the methods available to develop these were 
discussed at the workshop: 
 

 Defining key areas: Assessment of the importance of different areas for marine megafauna, 
classified as high, medium, low importance, with the potential for those areas of highest 
importance to be recommended as marine reserves for their ecological values within the 
MSP process. 

 Characterising areas used for different behaviours: An assessment of areas used for different 
behaviours, such as rafting (flying seabirds), coming ashore (penguins and pinnipeds), 
foraging or travelling (either in the air or through the water). This information can then be 
used to determine potential vulnerability of species and sites to current and future human 
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activities, identify potential conflict areas, and assess where enhanced management for 
particular activities (e.g. shipping, tourism, oil infrastructure etc) might be required. 
 

2. Introduction to the marine megafauna of the Falkland Islands 
 
The Patagonian Shelf surrounding the Falkland Islands is a productive and rich marine area (Glorioso, 
2002). Seventy seabird species and 29 marine mammal species have been recorded in Falklands’ 
waters. The complete list of all species of marine mammals recorded in Falklands’ waters can be 
found in Appendix A and the complete list of seabirds in Appendix B at the end of this report. 
According to the IUCN global threat classification, five of the seabird species are endangered, eight 
are vulnerable and nine near-threatened. Seventeen species have been tracked (48% of common 
and regular species in Falkland’s waters). Two marine mammal species are endangered, one 
vulnerable and 14 are data deficient, and only four species (pinnipeds only) have been satellite 
tracked (13% of species). Thirty-three percent of the seabird species found in Falklands’ waters 
breed on the Falkland Islands. Seventeen percent of the marine mammals found in Falklands’ waters 
breed there, and several other species may breed there but knowledge is currently lacking. 
 
The knowledge and existing scientific data vary greatly amongst the species or group of species. 
There is currently very little known about the distribution and habitat use of cetaceans around the 
Falkland Islands. Consequently, key areas for cetaceans were investigated and processed separately 
to seabirds and pinnipeds. Within these last two groups, workshop participants identified three 
groups based on similarity in behaviours of the species: 

 Long-range flying seabirds (albatross, petrels, prions, shearwaters, fulmars) 
 Short-range seabirds (gulls, shags, terns, and flightless ducks) and penguins 
 Pinnipeds (seals and sea lions) 

 
3. Workshop aims and organisation 
 
The workshop took place on 13 and 14 April 2015 at the Homerton Conference Centre in Cambridge, 
UK. It was part of a second series of workshop for ‘Developing MSP tools’ as part of the Darwin Plus 
MSP project. 
 
The aims of the workshop were to: 
 

 Develop the methodology to analyse a multi-species (seabirds and pinnipeds) tracking 
dataset, and incorporate at-sea sighting data 

 Identify the best methodology to create layer(s) corresponding to key areas for marine 
megafauna  

 Inventory knowledge about cetaceans in Falkland Islands’ waters 
 Discuss a manuscript to present the multi-species tracking analyses and key areas 

 
Participants included researchers who had previously agreed for their seabird or pinniped spatial 
data (for species that breed in the Falkland Islands) to be used in the MSP project and 
representatives of the Falkland Islands Government and Falklands Conservation (Table 1). 
 
The workshop started with a series of short presentations on the MSP project, the marine 
megafauna of the Falkland Islands and the marine Important Bird Areas methodology, following by 
preliminary dataset description and a combination of discussions and exercises. The workshop 
agenda can be found in Appendix C. 
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Table 1: List of workshop participants 

 
Name Organisation Expert sub-group 

Dr Amélie Augé (facilitator) SAERI, Falkland Islands Pinnipeds (facilitator) 

Dr Alistair Baylis Deakin University, Australia Pinnipeds 

Mr James Blair (note-taker) New York City University, USA Long-range seabirds 

Dr Paulo Catry ISPA-Instituto Universitário, Portugal Long-range seabirds 

Prof. John Croxall BirdLife International, UK Short-range seabirds 

Dr Maria Dias BirdLife International, UK Long-range seabirds 
(facilitator) 

Dr Filippo Galimberti Elephant Seal Research Group, Italy Pinnipeds 

Dr April Hedd Memorial University, Canada Long-range seabirds 

Mr Ben Lascelles BirdLife International, UK Short-range seabirds 
(facilitator) 

Dr Mary-Anne Lea University of Tasmania, Australia Pinnipeds 

Dr Katrin Ludynia University of Cape Town, South Africa Long-range seabirds 

Dr Juan F. Masello Justus Liebig University Giessen, Germany Short-range seabirds 

Prof. William Montevecchi Memorial University, Canada Short-range seabirds 

Dr Richard Phillips British Antarctic Survey, UK Long-range seabirds 

Dr Klemens Pütz Antarctic Research Trust, Germany Short-range seabirds 

Dr Norman Ratcliffe British Antarctic Survey, UK Short-range seabirds 

Dr Ginger Rebstock University of Washington, USA Short-range seabirds 

Mr Nick Rendell Falkland Islands Government, Falkland 
Islands 

Long-range seabirds 

Dr Simona Sanvito Elephant Seal Research Group, Italy Pinnipeds 

Dr Iain Staniland British Antarctic Survey, UK Pinnipeds 

Dr Andy Stanworth Falklands Conservation, Falkland Islands Short-range seabirds 

Dr Dave Thompson St Andrews University, UK Pinnipeds 

Dr Megan Tierney SAERI, Falkland Islands Short-range seabirds 

Dr Phil Trathan British Antarctic Survey, UK Short-range seabirds 

 
 
4. Spatial datasets available 
 
Prior to the workshop, the team focused their effort in identifying available datasets that are needed 
to map important areas for marine megafauna around the Falkland Islands. Sources of these 
datasets were then sought and holders asked permission to obtain and use the data in the MSP 
project, if the data were not freely available in an open-access format. Three main types of data 
were targeted: tracking data, at-sea sighting data and data on colony location and numbers. Due to 
the lack of data for cetaceans, they were excluded from the main spatial analyses but a study will be 
initiated to bring all current knowledge together. 
 

4.1. Tracking data 
 
Different types of tracking devices produce locations with varying accuracies. Three main types of 
tracking devices (all attached temporarily on animals) have been used in the Falkland Islands: 
 



MSP Falkland Islands: Methodology for identification of important areas for marine megafauna 
7 

 GLS (Global Location Sensing) tags or geolocators use length of daylight to estimate the 
location of an animal at sea. The locations have very low accuracy (approximately 200 km) 
but can be obtained over very long periods because of the long battery life of the tags. 

 PTT (Platform Terminal Transmitter) tags use the Argos satellite system to obtain at-sea 
locations of animals. The locations have medium accuracy that ranges from 100 m to tens of 
kilometres. Filtering methods, for PTT and GLS, using speed and angle can increase the 
accuracy of a PTT dataset by removing erroneous locations. 

 GPS (Global Positioning System) tags use the constellation of GPS satellites to obtain at-sea 
locations of animals. The locations have high accuracy of less than 100m. 

 
Existing tracking data for seabirds and pinnipeds were identified from a range of sources, including 
scientific publications, reports, the Atlas of the Patagonian Sea (http://atlas-
marpatagonico.org/home-spaces-species.html), and the list of all wildlife research permits given by 
the Falkland Islands Government to scientists conducting work on the islands. Tracking data for 
flying seabirds were obtained via the BirdLife International Seabird Tracking Database 
(http://www.seabirdtracking.org/) where researchers can voluntarily deposit their data under a data 
use agreement. Requests for use were made to each data holder. Holders of tracking data for 
seabirds overlapping with the Falkland Islands’ EEZ that were not already in the database were 
contacted and encouraged to add their data to the Seabird Tracking Database. 
 
At this time, BirdLife International were also in the process of integrating penguin tracking data into 
their Seabird Tracking Database, therefore data requested for use in the MSP project complemented 
this process. Discussions with data holders were very successful with most existing tracking datasets 
of penguins within the Falkland Islands’ waters now in the database and permissions given for usage 
in the MSP project. 
 
For pinniped species, holders of tracking data were contacted with a data sharing agreement 
explaining how data would be used in the MSP project. Some pinniped data (Southern elephant 
seals from Patagonia) were also freely available through open-access databases. This approach was 
equally successful as most existing datasets were obtained.  
 
The list of datasets available and their owners/holders was compiled in Appendix D. Details of the 
datasets (number of locations, dates, etc) can be found in Appendix E. A number of datasets were 
identified but not available for this study due to some restrictions surrounding their use, in particular 
relating to ongoing PhD research. These datasets are included in Appendix E as they may become 
available in the future. Further tracking field studies on penguins and pinnipeds are currently being 
conducted as part of the SAERI-led  Gap project by Megan Tierney and Alistair Baylis and will be 
included in the analyses when available. 
 

4.2. Sighting data 
 
The best sighting dataset available comes from a series of large-scale opportunistic surveys 
conducted throughout the Falkland Islands’ EEZ over the period 1998-2000, by the Joint Nature 
Conservation Committee (JNCC) (White et al., 2002). Figure 3 illustrates examples of the data 
available from this survey.  However, the surveys were designed for and had an emphasis on 
recording flying seabirds in offshore areas. The distribution of survey effort was also not 
homogeneously spread across the area, with no or few surveyed areas in the south and east of the 
EEZ in particular (Figure 4), and only some transects in near-shore waters. Sightings of marine 
mammals and penguins were also recorded; however, the detection rate for these groups is low 
from platforms used in open ocean surveys. The data from the JNCC survey were made available for 
the project by JNCC under a data-sharing agreement. 

http://atlas-marpatagonico.org/home-spaces-species.html
http://atlas-marpatagonico.org/home-spaces-species.html
http://www.seabirdtracking.org/
http://south-atlantic-research.org/research/current-research/the-gap-project
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Figure 3: Examples of data from the JNCC at-sea survey within the Falkland Islands Exclusive 
Economic Zone (EEZ). Areas of ‘on effort’ during the survey are in yellow and areas where sightings of 

the species occurred are indicated in red. The black-browed albatross (left) is a long-range flying 
seabird. The imperial shag (right) is a short-range flying seabird. 

 
 
 

 

 
Figure 4: Extract from the JNCC at-sea data report (White et al., 2002) showing the distribution of 

survey effort over the entire period of the survey. 
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A total of 57 species of birds was recorded during the survey (50 species of flying seabirds and 7 
species of penguins) and 17 species of marine mammals (14 species of cetaceans and 3 species of 
pinnipeds). 
 
Other sources of at-sea sighting data include the fishing observers’ database maintained by the 
Falkland Islands Government Fisheries Department. However the spatial distribution of the effort for 
these data is highly biased (observers are exclusively on board fishing vessels that are known to 
attract a number of species). Therefore, they should not be used for defining the locations of key 
areas for marine megafauna, but could potentially be used to verify areas identified from other data 
sources (e.g. tracking). 
 
It was suggested that more sightings may also be available from online open-access databases such 
as OBIS, RNBWS, e-bird etc. Overall, the JNCC data are the best available data and contains over 
190,000 sightings across all seasons (83% of sightings are of seabirds). Such opportunistic data will 
have no associated survey effort. It is also likely that due to the isolation of the Falkland Islands and 
limited population, additional sightings will not improve density distribution, at least for seabirds. 
 

4.3. Colony data 
 
The locations and sizes of land-based breeding colonies in the Falkland Islands are important data for 
seabirds and pinnipeds because these species are central-place foragers, at least for part of the year, 
making areas close to the colonies key habitats for the populations. Information on colony size can 
also be used for weighting, predicting and modelling potential key areas. 
 
Falklands Conservation made available colony data collected for penguins, black-browed albatross, 
white-chinned petrel and giant petrel. These data were collected every five years (the latest in 
summer 2010-11) during the Island-wide seabird survey commissioned by the Falkland Islands 
Government Environmental Planning Department. Magellanic penguins have been excluded from 
the annual census due to their dispersed nesting pattern which creates logistical difficulties in 
counting animals (compared to other species of penguins). South American fur seal colony locations 
were obtained and digitised via literature review and knowledge from local inhabitants. Southern 
sea lion colony locations and sizes were provided from an island-wide survey conducted in summer 
2013-14 (Baylis et al., 2015a). Southern elephant seal colony locations and sizes were obtained from 
unpublished reports by the Elephant Seal Research Group and knowledge from local inhabitants. 
 
There are some inconsistencies in the accuracy of the locations and counts of specific colonies, and 
some geographic gaps remain for some species. While those for the sea lions and elephant seals are 
known to be accurate and complete, for other species data have often been aggregated to an island 
level. For instance, breeding colonies on islands other than West and East Falklands are often 
indicated by a single location in the middle of an island with counts summed for the whole island 
rather than indicating precisely where colonies are around the island when distinct colonies exist. 
Attempts were made to edit and improve the accuracy of the dataset using other sources of 
information (e.g. maps in reports, farm owners’ knowledge) though inconsistencies remain. Figure 5 
shows all known breeding colonies of seabirds and pinnipeds around the Falkland Islands. 
 
Another limitation in colony locations for identifying key areas is the known nomadic behaviour of 
two species: gentoo penguins and dolphin gulls. Gentoo penguins often move their colonies by up to 
a few kilometres each year, but likely use the same sites to enter and exit the water, and colony 
locations therefore still provide useful data.  Dolphin gulls change the locations of their colonies 
every 3-4 years over very large distances, possibly to different islands, and this complicates the use 
of colony locations for identifying important near-shore areas for this species (Masello et al., 2013). 
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Figure 5: All known locations of breeding colonies of seabirds and pinnipeds around the Falkland 

Islands. Each yellow dot represents a different colony. 
 

 
Another source of data for breeding locations of seabirds and pinnipeds around the Falkland Islands 
is the Atlas of Breeding Birds of the Falkland Islands (Woods and Woods, 1997) which contains maps 
illustrating the occurrence of each breeding species at a scale of 10 km cells (Figure 6). Apart from 
the colony data shown in Figure 5, there is no other source of knowledge. Therefore, digitising these 
maps and addressing the scale issue (by trying to get more accurate locations of colonies) could 
improve the precision of breeding seabird locations for the entire Falkland Islands. Time restrictions 
prevent this exercise in the MSP project but it could be done to enhance further work. 
 
 
 

 
Figure 6: Extract from Woods and Woods (1997) illustrating an example of maps of breeding 

locations (large red dots) of seabird species (thin-billed prion) in the Falkland Islands 
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5. Species level analyses  
 
Assessments of key areas are required on a species-by-species basis first, which can then be 
combined to develop a layer for all marine megafauna. The workshop participants agreed that 
assessments should be undertaken for the entire Falkland Islands’ EEZ along with a 50km buffer 
around it to avoid edge effects during spatial analyses. The final inputs to the MSP process will, 
however, be restricted to the Falkland Islands’ EEZ. 
 
When comparing and aggregating key areas across species it is important that the methodology 
used to define key areas for each species be as consistent, comparable, and repeatable as possible 
so that layers used in the MSP can easily be understood and updated when new data become 
available. Ideally, all species breeding in and visiting the Falkland Islands and its EEZ, should be 
assessed in this way, though data availability is likely to limit this to selected species at present.  
 
The methodology developed by BirdLife International to analyse tracking data to identify marine 
Important Bird Areas (IBAs) was presented at the workshop as one of the approaches for ensuring 
consistent and repeatable application of assessments. The species used to generate IBAs have to 
fulfil one of four criteria (globally threatened species, restricted-range species, biome-restricted 
species, and congregation). For a site to qualify as an IBA, a species has to be shown to occur in an 
area in greater than threshold numbers and meet one or more of four global criteria (globally 
threatened species, restricted-range species, biome-restricted species, and congregations, see 
www.birdlife.org/datazone/info/ibacriteria for more information). It was suggested that a similar 
methodological approach could be applied to tracking data from the Falkland Islands. 
 
Due to the different accuracies and sampling intervals of the different tracking devices, a single 
methodology to analyse all data in the same way did not appear as the best approach from the 
discussions with experts during the workshop. Along with the IBA approach, there are different ways 
to bring data together to identify important areas for group of species (Bailey et al., 2014; Grecian et 
al., 2012; Louzao et al., 2009; Maxwell et al., 2013). The need to be as consistent as possible 
amongst analyses was, however, reiterated. 
 
There are several steps to produce species layers: 
 

 Filtering tracking data 
 Analysing tracking data 
 Simple extrapolation to non-tracked colonies 
 Check against or use sighting data when no tracking data is available 

 
Workshop participants were divided into sub-groups to discuss possible approaches for assessing 
key areas for similar groups of species. Experts re-arranged the species groups in three groups after 
noting that the behaviours of short-range flying seabirds was more similar to that of penguins than 
long-range flying seabirds. The three expert sub-groups were 1) long-range flying seabirds, 2) 
penguins, and 3) short-range seabirds, and pinnipeds (see Table 1 for composition of groups). 
 
Each sub-group was asked to discuss how they would tackle species level analyses and then multi-
species level analyses to be able to combine and identify the most important areas for their group of 
species. They were asked to include an emphasis on separating behaviours, rafting/near-shore areas, 
and simple extrapolation from tracked to non-tracked colonies. Some groups also gave a tentative 
weighting for each species, translating the importance a species could have in the multi-species 
analyses based on their knowledge of the species globally and locally. 
 

http://www.birdlife.org/datazone/info/ibacriteria
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It was agreed that migratory corridors and travelling corridors were difficult to identify due to the 
data available. In general, animals also use large spaces for these behaviours and hence classifying 
an area as a corridor, at the scale of the Falklands’ EEZ, may not be useful for MSP. 
 
The conclusion was that maps of species density should be created for each species, with an 
indication of seasonal use. The pixel size for these density maps should be consistent across species 
(a 200m pixel size was chosen to balance data accuracy in near-shore areas and computational 
demands). However, the methodology to create these maps has to be adjusted for the different 
configurations of species-data-behaviour as per the decision chart in Figure 7.  Four species layers 
(density use, behaviours, seasonal use and data quality) can be produced for each species and 
include all considerations for analyses mentioned during the workshop exercises. The tentative 
classification for each of these four species layers is described in Table 2. 
 

 
 
Figure 7: Logical process to produce a set of species layers (density use, behaviour, seasonal use and 
data quality) as inputs in the multi-species analyses to identify key areas for marine megafauna 
(Density use, Seasonal use and Data quality) and vulnerability analyses against human activities 
(Behaviour types). ‘Species excluded’ indicates that the species is data deficient and key areas cannot 
be assessed from current available data; another methodology or further studies are needed. 
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Table 2: Classification of the species layers 

 
Species layer Classification (pixel 

values) 
Description 

Density use Continuous  
0-100 

Reflects the % of animals of the Falkland Islands population 
using the cell 

Behaviour 1 Travelling in air 
 2 Travelling in water 
 3 Foraging at surface 
 4 Foraging in water column 
 5 Foraging benthic 
 6 Rafting/near-shore 

Seasonal use* 1 Only used for breeding 
 2 Used year-round 

Data quality 1 Low (from sightings) 
 2 Medium (basic modelling) 
 3 High (colonies, tracking-identified areas and full modelling) 

*This could be broken down in finer life history details (for instance incubation, chick-rearing, and non-breeding 
for seabirds). 

 
An important point made during the workshop was the need to represent data accuracy so that 
managers can be informed of what key areas were identified from the best data (i.e. they can 
identify with more certainty where actions may be the most reliably effective).  The levels of 
accuracy amongst types of data (sourced from GLS, GPS or PTT) can be addressed in the 
methodology at the Kernel density stage by classifying data from PTT and GPS as 3, but if a species 
tracking dataset is only represented by GLS tags, then accuracy can be lowered to 1. 
 

5.1. Long-range flying seabirds 
 
The expert sub-group for long-range flying seabirds concentrated on albatross, petrels, fulmars, 
shearwaters, and prions. 
 
The sub-group noted that tracking data for these species are very limited, with most of the data 
available for black-browed albatross (BBA) colonies, with the exception of the important Beauchêne 
Island colony where only a very small sample tracking dataset is available. There are also some 
tracking data for sooty shearwater and thin-billed prion but these are all from GLS tags. Hence, the  
group concluded that BBA data should be analysed differently to the rest of the species as there is a 
very large dataset available and habitat modelling has already been performed (Catry et al., 2013) 
and can, therefore, be extrapolated to Beauchêne Island where tracking data is very limited. This is 
the only species within the Falkland Islands that currently has sufficient data to warrant full habitat 
modelling as described in Figure 7. 
 
As most species of long-range flying seabirds have not been tracked (or were tracked with low-
accuracy devices such as GLS), the JNCC at-sea sighting dataset provides the most comprehensive 
data for this group. These sightings cover adequately all species that are found in significant 
numbers in Falklands’ waters.  For these species, the available tracking data and JNCC sighting data 
can be used to produce maps of intensity of use. A suggestion was to split the year into four seasons 
to integrate seasonal changes in intensity of use. The use of GLS data was questioned due to their 
lower accuracy (around 200 km), and were deemed not suitable for identifying foraging hotspots at 
the spatial scale required for the MSP project. 
 
There are, however, a number of tracking datasets available for long-range flying seabird species 
breeding outside of the Falkland Islands but using the Falklands’ EEZ as a foraging ground. These 
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species are northern giant petrels from South Georgia, grey-headed albatross (South Georgia and 
Islas Diego Ramirez), Northern royal albatross (New Zealand), wandering albatross (South Georgia) 
and white-chinned Petrel (South Georgia). These data can be analysed using a simple hotspot 
analyses and be classified with a low accuracy rating. 
 
Colony information is currently available for only three species: BBA, Southern giant petrel and 
white-chinned petrel. However, workshop participants may be able to provide estimates for the 
most important colonies of sooty shearwaters and thin-billed prions. Rafting areas can be mapped 
for all species for which colony data are available, using tracking data when available or by 
extrapolation from other colonies or similar species when tracking data are unavailable. The 
importance of used areas can be weighted to reflect the proximity to colonies and the colony size. 
 

5.2. Penguins and short-range seabirds 
 
The expert sub-group for penguins and short-range flying seabirds concentrated on shags, skuas (in 
winter they become long-range but mainly forage outside of the Falkland Islands’ EEZ), gulls, ducks 
(including the non-flying species i.e. steamer ducks), and terns. 
 
The group examined each species individually. Rockhopper penguins were identified as a species 
that should have a high weighting due to its IUCN Status and the global importance of the Falklands 
population. The nine largest colonies (i.e. over 5000 birds) should be prioritised, while some colonies 
in close proximity could be combined (e.g. Berkeley Sound). As tracking data exist for this species, 
developing foraging range frequency curves to extrapolate to non-tracked colonies is possible. 
 
Magellanic penguin is known to be widespread across the Islands but no colony data are available. If 
we could pinpoint known coasts where nesting occurs then a marine buffer area applied around 
these sites could be developed. In the absence of colony data, a buffer, based on foraging range 
during the breeding season, applied to the whole coastline may be the most appropriate way to 
identify potential used areas. It was suggested that if the other species of marine megafauna are 
well mapped then it is likely that, at least, some important areas for Magellanic penguins will be 
captured. For Magellanic penguins, a medium weighting was deemed appropriate due the global 
importance of the Falklands population. 
 
King penguins only have a few small colonies around the Falklands (but their numbers have been 
increasing (Pistorius et al., 2012), with the largest colony at Volunteer Point (500 breeding pairs) and 
two other small colonies (around 20-30 pairs, Figure 8). They are found year-round there but their 
foraging areas vary seasonally (Pütz, 2002). Some non-breeding king penguins from South Georgia 
also use the Falklands’ EEZ waters from a recent British Antarctic Survey (BAS) study. A low weighing 
can be allocated to this species (though it could be increased due to its value to local tourism). 
Assessment of tracking and sightings data could be used to define at-sea usage. 
 
Gentoo penguins forage close to shore usually within 25-30km and hence a foraging radius approach 
could be used for this species because breeding colonies are mapped. Large observed fluctuations in 
colony size between years may, however, complicate the ability to allocate weightings based on the 
likely number of birds using the foraging buffers produced. 
 
A limited amount of tracking has been conducted for shag species breeding in the Falkland Islands. 
Imperial shag appears to have sexual differences in foraging areas and it was suggested that, ideally, 
data from each sex should be analysed and modelled separately (Crofts et al., 2014; Quillfeldt et al., 
2011). Rock shags forage very close to shore (approximately 3 km maximum) hence mapping a  
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Figure 8: Locations of the three breeding colonies of king penguins 

 
 
combination of foraging range and bathymetric preference (as they are predominantly a benthic 
feeder) should adequately indicate important areas. However, colony data are currently lacking for 
these species; were it available buffering around colonies should be a good proxy for identifying 
important areas for these species. Both species of shags were deemed of low weighting. 
 
Previously estimated at 8000 pairs, the population in the Falkland Islands is more likely to be 800 
pairs (Juan Masello, pers. com.), still a significant portion of the world population estimate of 
between 6,700 and 19,000 mature individuals (BirdLife International, 2015). Some colony locations 
are available for New, Governor and Bird Islands. However, this species displays a nomadic breeding 
behaviour and colonies change locations ever two or three years (Masello et al., 2013). 
Consequently, modelling based on colony locations is not possible for this species and foraging areas 
may also vary with colony movements, rendering tracking data obtained over short periods of time 
unsuitable for identification of important marine areas for this species. The dolphin gull data was 
also deemed low weighing. 
 
For all other non-tracked species, the groups suggested to focus on identifying near-shore important 
areas by buffering areas around existing terrestrial Important Bird Areas (IBA). The species 
mentioned under this category (including long-range flying seabirds) were: fairy prion (low 
weighting), Falkland Islands steamer duck (medium weighting), macaroni penguin (low weighting), 
thin-billed prion (high weighting), white-chinned petrel (low weighting). The JNCC sightings are likely 
to be of little use for identifying important areas for penguins or diving seabirds due to their low 
detectability from the platforms used. 
 

5.3. Pinnipeds 
 
The expert sub-group for pinnipeds concentrated on the three species of pinnipeds that breed in the 
Falkland Islands (southern elephant seal, southern sea lion and south American fur seal) and the two 
other species breeding elsewhere but travelling to make extensive use of Falklands’ waters 
(Antarctic and sub-Antarctic fur seals). 
 
The locations of breeding colonies are known for all three breeding species, but there are a limited 
number of tracking studies. The main limitations come from the lack of year-round studies and the 
female-bias in the sampling with small numbers of males or juveniles tracked.  
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Elephant seals have two breeding sites in the Falkland Islands (Sea Lion and Carcass Islands), 
however, there are island-wide locations used as haul out during moult in particular. Little is known 
about these locations. The Falkland Islands are also important for colonies of elephant seals from 
other areas, such as Peninsula Valdez, Argentina, and we know that animals from there haul out in 
the Falkland Islands outside of the breeding season. Tracking from the Falkland Islands breeding 
colony on Sea Loin Island is only for the pre-moulting period and for adult females only. Tracking 
data of animals using the Falkland Islands’ EEZ from a range of sex and age classes prior and after 
moult are available for the Peninsula Valdez population (Campagna et al., 2007). 
 
Southern sea lions have 70 breeding colonies around the Falkland Islands, all mapped and counted in 
2014 (Baylis et al., 2015a). Tracking has taken place in the last few years at several colonies, mainly 
on females but some males and juveniles were also tracked. 
 
South American fur seals have nine breeding colonies in the Falkland Islands and locations are 
available (Baylis et al., 2014). Numbers and exact locations are however not as well-known as for sea 
lions. The only tracking data currently available are from the late 1990s (Thompson et al., 2003) but 
some new data will be collected in the austral winter of 2015 as part of the Gap project. 
 
Tracking data are also available for sub-Antarctic and Antarctic fur seals from South Georgia, South 
Shetland Islands and the Antarctic Peninsula, some of which use the Falkland Islands’ EEZ (University 
of Tasmania and British Antarctic Survey, unpublished data). 
 
Regarding methodology to analyse tracking data, it was suggested to separate areas used in summer 
versus winter (that corresponds to breeding vs non-breeding). The current tracking data contains 
mostly data for females but this is the most important part of colonial pinniped populations from a 
conservation point of view and therefore was deemed the priority for management. It was agreed 
that the female bias would not affect the results of the study in the context of MSP. To identify the 
most important areas, some experts also suggested and recommended using a ‘Time-spent 
approach’ where the percentage of time an individual spent within a particular cell or pixel (of a 
definite size) is calculated based on the tracks derived from the tracking locations. The behaviour of 
animals cannot be identified with this methodology; however, it was argued that the time spent in 
an area, rather than the behaviour, may be what renders the area crucial. The JNCC sightings can be 
used to verify that areas identified through extrapolation match observed pinniped distribution. 
 
Each breeding colony can have a 500 m buffer applied to capture areas used for coming ashore and 
socialising. This is however not necessarily relevant for elephant seals as they tend to go directly 
onshore when returning from a foraging trip or use rock pools along the coast rather than shallow 
waters. Inlets may also be important for sea lion, and these should be identified using the available 
tracking data. 
 
In order to extrapolate tracking data to non-tracked colonies, the group suggested using a 
combination of a buffer based on tracking, and bathymetric preferences to identify areas likely used 
by a particular breeding colony. The colony size can then be used to scale the extrapolated foraging 
areas. Dave Thompson showed an example from grey seals around the UK where ‘diffusion maps’ 
were created (Jones et al., 2013). However, as elephant seals are wide-ranging foragers, this method 
cannot be applied to this species. The southern sea lion was identified as the best candidate to 
develop a methodology for species-level analyses because this species has the best available data 
from the pinniped group. 
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5.4. Cetaceans 
 

Data availability and general knowledge of cetaceans’ distribution in Falkland Islands’ waters is very 
limited. In order to include this group in the analyses, a list of potential sources of data for cetaceans 
was created. It was agreed that, because there has not been any complete scientific or systematic 
studies focused on those species found in the Falkland Islands, the most appropriate methodology 
was to gather as much information as possible and identify areas most likely used. All cetacean 
layers will be assigned a low data quality. Similarly, no behaviour or seasonal use layers can be 
created with the current knowledge we have for these species. 
 
The data sources listed during the workshop include: 

 JNCC at-sea sighting of cetaceans 
 Some tracking data (southern right whales from Patagonia (Wildlife Conservation Society) 

and orcas from Antarctica (Durban and Pitman, 2012)) 
 Ad-hoc at-sea sightings from a range of vessels (patrol, military etc) 
 Falklands Conservation pilot near-shore cetacean study (line transects along samples of 

coastlines) 
 Falklands Conservation cetacean watch data (based on public reports, ran for a couple of 

years) 
 Oil exploration sightings (but highly restricted in space, only around) 
 Fisheries observer sightings (the seabird observer also anecdotally records marine mammal 

sightings) 
 Cetacean stranding database (FIG Environmental Planning Department, EPD) 
 Sei whale publication (Iñíguez et al., 2010) 
 Sightings recorded by cruise ships or tour guides. EPD may have reports send by cruise ship 

companies that contains some sightings 
 Orca photo ID catalogue from Sea Lion Island 
 Orca sightings (consolidated fisheries) 
 Tourists reporting sightings, in guest books at lodges, in blogs, on social media or elsewhere 

 
The protocol to combine all the sightings will be developed to ensure best practice and the 
production of a layer for cetacean species or group of species that can be integrated with the layers 
for seabirds and pinnipeds.  
 
In 2013, JNCC released a Joint Cetacean Protocol (http://jncc.defra.gov.uk/page-5657) where they 
use a range of cetacean sightings to detect trends in abundance and distribution of cetaceans in the 
Irish Sea. This was suggested as a basis to develop a protocol for the Falkland Islands. 
 
Concerns were raised whether anecdotal sightings of cetaceans would be reliable enough to map 
distribution around the Falkland Islands. The JNCC at-sea data were mentioned as possibly the best 
source of data. However, a number of limitations make these data unsuitable for MSP. The surveys 
were not targeting cetaceans, but instead seabirds, and the methodology was formulated for the 
latter. The spatial distribution of effort was also unequal within the EEZ, in particular the near-shore 
area received little surveyed.  Figure 9 shows examples of data from this survey for three species. 
 
Large baleen whale (mysticete) populations have historically been highly depleted but there is 
anecdotal evidence that their number are now recovering around the Falkland Islands. However, the 
population are still below the numbers that were likely originally found here. For this reason, 
important areas for mysticete species should rely not only on current sightings and areas used, but 
also on habitat modelling to identify the more likely crucial area for the recovery of the species. Such 
information should also be incorporated as part of the MSP process when available. 

http://jncc.defra.gov.uk/page-5657
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Figure 9: Extract maps from the JNCC at-sea sighting data report (White et al., 2002). 

 
An upcoming study will bring together all data and knowledge available about baleen whales around 
the Falkland Islands as part of the MSP project. This study will gather all existing scientific data and 
anecdotal information that exist on distribution of baleen whales around the Falkland Islands and 
create a baseline map of used areas, with potential habitat modelling if the data available are 
suitable. It will also investigate the rate of recovery of the whale populations around the Falkland 
Islands. 
 

5.5. Rafting/landing area for seabirds and pinniped species 
 
Near-shore areas were identified unanimously by participants as important habitats for seabirds and 
pinnipeds breeding on the islands. These near-shore areas can be defined for each species when 
data are available. Colony locations are needed to map areas most likely used for rafting by flying 
seabirds and for landing to access breeding sites (including areas in the water used by animals for 
grooming or socialising) by penguins and pinnipeds. Rafting areas for seabirds can be delimited from 
satellite and GPS tracking and an average distance then extrapolated to all colonies (Wilson et al., 
2009). Areas used by penguins and pinnipeds to come ashore can similarly be analysed and 
extrapolated when colony locations are known. 
 
A preliminary trial analyses on BBA indicated that a buffer methodology around the area of colonies 
would incorporate rafting areas. Figure 10 shows a hotspot analyses from tracking data revealing 
rafting areas. A value for each tracked colony can be similarly obtained and the maximum distance 
from shore can be applied as a buffer to all non-tracked colonies. This approach can be applied for 
each species where tracking data exist. For all other species, an average value obtained for 
ecologically similar species could be used as proxy to define these near-shore areas. The buffers 
around each colony can be given different weightings based on colony sizes. 
 
It was mentioned that in the UK, there are marine extensions to coastal protected areas for seabirds 
so that the terrestrial and adjacent marine habitats are protected, at least to some extent. Mapping 
near-shore important areas could help applying this process in the Falkland Islands. 
 
Twenty-two land IBAs have already been designated in the Falkland Islands (Figure 11). They were 
identified based on distribution of IUCN-listed bird species and local knowledge. There is, however, 
very few data available on the marine distributions of most trigger species that were included in the 
methodology to design the land IBAs, particularly in inshore areas (JNCC sightings are mainly 
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Figure 10: Black-browed albatross tracking data near-shore and hotspot analysis to estimate rafting 
area (Data source: Paulo Catry and Jose Pedro Granadeiro). 

 
focussed on offshore areas). The land IBAs could therefore be useful to add weightings to important 
near-shore areas mapped from colony locations. Buffers around these terrestrial IBAs were 
suggested and could be developed, but given a low data quality value because they include very 
large areas (e.g. whole island) that may have been selected for their importance to terrestrial birds, 
not seabirds. Another suggestion for these and other species for which data availability is poor, 
would be to get information for the species from other locations where tracking has been 
conducted, and interpolate this information to the local conditions in the Falkland Islands to identify 
most likely used area. Areas derived from this methodology would be classified as low data quality. 
 
6. Megafauna level analyses 

 
The individual species layers produced during the species level analyses will be a useful tool for 
managers and help facilitate risk and impact assessments of proposed marine developments. In the 
context of MSP, an assessment at the megafauna level, integrating all these layers, would also be 
beneficial to identify key areas that could be put forward for potential designation for environmental 
protection. The megafauna level analyses will also provide managers with an overview of how 
marine megafauna uses the Falklands’ waters in order to consider in the context of all other 
characteristics of the marine environment, environmental, social and cultural, developed during the 
MSP process. 
 
The methodology to integrate all the layers for marine megafauna was discussed at length and no 
firm conclusion was reached as to how best to do this, with possible approaches depending on the 
outcomes of the species level analyses. One suggestion was to summarise data for each species to a 
set of raster images that map the following outputs of the species-level analyses (see Figure 7): 
 

 Density use (population size weighted habitat use of the species – modelled from tracking, 
sightings or buffers around colony; for species with sighing data only, a uniform weighing 
will be applied) 

 Data quality (that was seen as an important input for weighting of species layers) 
 Behaviour 
 Seasonal use 
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Figure 11: Land Important Bird Areas in the Falkland Islands identified by Falklands Conservation and 
endorsed by BirdLife International (Falklands Conservation, 2006). 

 
 

As stated in the introduction, two different types of inputs are envisaged for MSP (i.e. defining key 
areas; and characterising areas used for different behaviours) and different methodologies would be 
required to aggregate species layers appropriately. The raster layers for each species should be 
combined using two different methodologies to create the two different types of inputs for MSP.  
 
To define a single key area layer, three of the species layers (density use, seasonal use and data 
quality) would be combined, for each species, as multipliers of each other to create a final raster for 
each species called ‘Species layer’ that would have an index of importance ranging from 0 to a 
maximum of 600 (the maximum value is obtained by multiplying the maximum pixel value of the 
three rasters as presented in Table 2). This layer would incorporate data quality and seasonality 
within the important areas ranking to reflect uncertainty in the data, and hence certainty in the 
presence of animals using that area. The Species could then be aggregated (because they will all be 
homogenous in format and values) to create a final ‘Megafauna layer’ that would quantitatively 
depict the areas that are the most important to marine megafauna around the Falkland Islands. The 
Megafauna layer could have each species weighted equally or use other information (e.g. Red List 
status, percentage of global population found in Falklands) to provide appropriate alternative 
weighting. A threshold could then be applied to delineate those areas deemed most important for 
megafauna as a whole. 
 
To characterise areas for different behaviours and convert this into a vulnerability-index, the species 
behaviour layers could be combined for species that are known to be similarly vulnerable to sets of 
threats (“Threat species groups”). The behaviour layers could then be combined for the species 
within each of these groups to create a set of Threat behaviour layers and these then overlapped 
with current and future areas of human activities to identify potential conflicts in more details. An 
attempt to list threats and classify them against species was undertaken during the workshop (see 
Section 8.2); however it became apparent that the exercise needed some considerable time input 
and discussion to achieve useful outputs. 
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The experts agreed that giving weights to species according to a set of criteria would allow for a 
scaled and transparent combination of the results from all species while incorporating global and 
local conservation status in the results. However, there was no agreement on which criteria should 
be used and how. The criteria were seen as an ‘arbitrary’ approach by some experts, rendering their 
use dangerous for interpretation of the results. Consequently, a non-weighted approach was 
favoured as a start. The suggestions for criteria included: 

 IUCN Red List status (however for some species, in particular for pinnipeds, further 
assessment is needed) 

 % of global population found in the Falkland Islands (possibly following the ACAP approach 
of <1%; 1-2%; 2-5%; 5-10%; >10%) (however it was pointed out than reliable estimates of 
global populations are limited to relatively few species; suggestion to use local population 
trends was also made because global population is already part of some of the IUCN criteria) 

 International agreements (ACAP was noted as one possibility, given the Falkland Islands are 
a signatory, and hence required to protect relevant species) 

 Data quality (species with maps with higher confidence can be ranked higher) 
 Iconic species 
 Ecological role (biomass consumption with mass of species as possible proxy for instance) 
 Local red list (this does not exist yet but would be very useful to ensure local factors are 

accounted for and make the process more relevant for Falkland Islanders) 
 
Some of the criteria mentioned duplicate each other and their use should therefore be carefully 
articulated. The weights from the criteria could be applied to Species layers prior to combining them. 
It was suggested to create several ‘criteria scenarios’ to investigate the effects of weighting on the 
results. A small set of weighted criteria was seen as more useful than a large set. The algorithm can 
be changed to reflect experts’ knowledge and agreements. Overall, the non-weighted results may be 
the more transparent for use in the MSP process. Within this non-weighed map, some species could 
be excluded if they are of low conservation concerns for the Islands. Norman Ratcliffe also proposed 
a more mathematical approach with the use of a simple equation to simultaneously weight areas 
amongst species according to the percentage of world population (P) and the annual population 
multiplication rate (λ) that can be calculated as (Nt+y/Nt)^(1/y) with Nt the count at a given time and 
y the number of years between counts. So the species weight (W) could be calculated as W=P x 1/ 
λ10. For a given percentage of the world population, W goes up as the rate of population decline 
increases. However, P and λ may only be available for a few species. 
 
The discussion on potential criteria for weighting raised the issue of the potential needs to include 
economic or social criteria in order to give weights to species that would be, for instance, more 
important for tourism. However, it was argued that the layers for marine megafauna should 
exclusively focus on key ecological areas and that species of marine megafauna important for 
tourism could be captured under the ‘tourism’ layer in the MSP process. 
 
In conclusion, the weigh criteria were regarded as something that could be useful and that at least 
some ‘criteria scenarios’ could be produced. This will be time consuming because criteria values 
have to be entered for each species and this will take time and experts to fill. However, producing 
the Species layer will be the first step. It will then be possible to produce the non-weighted 
Megafauna layer result that will provide the tool to assess whether criteria are needed or if the key 
ecological important areas match what is known of the species and experts’ perception. 
Transparency in how the Species layers are brought together is the most fundamental part of this 
exercise to feed in MSP, along with ensuring a measure of confidence is available for managers to 
understand what they will work with to make decisions. 
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7. Limitations of the results 
 
Due to the scale of this study, it was acknowledged during the workshop that there will be 
considerable uncertainty in some of the results obtained. An essential element for the MSP process 
and communicating with decision makers will be the description of the limitations attached to the 
results presented. 
 
The first type of limitations comes from the relatively limited data available (and the differing spatio-
temporal accuracies of the different types of data). More specifically, the limitations for tracking 
data may include: 
-Temporal limitation (often no tracking year-round) 
-Spatial limitation (only a few colonies tracked for most species) 
-Age-sex limitation (many age groups and male pinnipeds often not tracked) 
 
Even when tracking data are more comprehensive for a species, it may not be highly representative 
of the entire population on a long-term multi-year basis. This is a common limitation that can be 
reduced by modelling with appropriate assumptions. Foraging site fidelity over several years has 
been demonstrated in some marine megafauna species in the Falklands and elsewhere (seabirds; 
Baylis et al., 2015b; Catry et al., 2013; Hamer et al., 2007), cetaceans (Yates et al., 2007), and 
pinnipeds (Arnould and Kirkwood, 2008; Augé et al., 2014; Bradshaw et al., 2004) but is relatively 
unknown for most species. Validation against the JNCC sighting data should increase confidence in 
the results for long-term consistency in key areas for marine megafauna because surveys took place 
year-round, at least.. 
 
The availability of tracking data often correlates with site accessibility rather than colony importance 
to the species. For instance only four tracks of black-browed albatross are available from Beauchene 
Island, one of the main breeding sites for the species. There is consequently a need to increase 
tracking effort towards important colonies, despite logistical difficulties. 
 
In some species, different ages and sexes may also behave differently and use different areas (Hedd 
et al., 2014; Ludynia et al., 2013). Some animals may also exhibit specialisation within a population 
and may not be represented in tracking samples or be missed altogether (Masello et al., 2010). Due 
to the limited data availability in this study, however, these differences are unlikely to be adequately 
captured.  The list of limitations of the results will be provided with the metadata of the resulting 
layers so that managers and stakeholders understand what inputs are included in the MSP process.  
 
The level of confidence in the data and analyses has been identified as a limitation and needs to be 
tackled appropriately. The Species layers for data quality could all be aggregated (as additive) to 
identify zones within the EEZ that represent areas of less confidence than others. Such data 
confidence layer could be attached to the final megafauna MSP layers (both key areas and 
vulnerability-index layers). Confidence in the data could then help identify the best candidate areas 
for potential protection. Ultimately, in ideal circumstances, areas that are categorised as the most 
important and have a high data confidence should be favoured be managers over similar key areas 
with lower data confidence until better data are available. 
 
Another potential management limitation was also identified and discussed during the workshop. 
Providing managers with a single map of key areas for marine megafauna will mean that the needs 
of individual species may be overlooked in the MSP process. There may be sites of key importance to 
single species that are not shown in an aggregated marine megafauna layer and hence not seen as a 
priority for management or protection during an MSP process. This could be particularly true for 
species with small populations or few breeding colonies, which may often make them conservation 
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priorities. The nature and importance of this problem would need to be assessed by comparing the 
marine megafauna layer with those for selected species to ensure that these species are well 
represented. 
 
8. Next steps, further work and incorporation in MSP 
 
The MSP project requires initial tools to engage the Falkland Islands Government in the MSP 
process. The workshop agreed that it was appropriate to develop layers of individual species 
distributions, and define the key areas within them, as an initial step. The behaviour-related layers 
needed to map vulnerability to different threats will not be produced because they are outside of 
the scope and time of the MSP project proposal (“gain a new synthesis on ecologically important 
areas at sea and transit corridors from breeding sites” as written in the Darwin Plus proposal) but 
will be recommended as an important next step to contribute to the Falkland Islands’ MSP process. 
Further work will also be necessary to produce the vulnerability matrix discussed. Figure 12 
illustrates one way that the two types of layers produced from the methodology proposed during 
this workshop could be integrated in the MSP process. A publication strategy was also discussed in 
order to suggest ways of disseminating the study results. 
 
 
 

 
 

Figure 12: Methodology to include marine megafauna in the Marine Spatial Planning process via two 
different approaches based on designation for environmental protection and designation of 

development areas. Protection areas could be derived from the areas with the highest ecological 
values while development areas for a particular activity could be identified within areas with low 

vulnerability scores. 
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8.1. Key areas as protection priorities  
 
Key areas are the most ecologically important discreet sites required by one or more marine 
megafauna species to survive, and where negative interactions of threats could have population 
level impacts. These sites are therefore prime candidates for enhanced management and protection 
(Lascelles et al., 2012) such as via their designation as marine reserves, marine national parks or 
other levels of protection and types of management according to the MSP vision and objectives. 
 
There was discussion during the workshop of whether identifying key areas for marine megafauna 
without knowing the threats and vulnerability of animals would have any benefits. Several experts 
thought that such a study should not try to map the entire Falkland Islands in terms of important 
habitat for marine megafauna, but that, by default, all areas should be closed to development until it 
is proven that the proposed development does not threaten the species in question. It was noted 
that it is difficult to understand what areas are important for management without knowing what 
kind of threats exist. However, within a planning framework, the inclusion of key areas for marine 
megafauna should improve the ability of FIG to respond to future proposals more efficiently and 
could act as an ‘alarm system’ to show where proposed development or current activities may have 
the biggest impact. Different levels of tailored EIAs could then be required, depending on nature and 
potential impacts of the proposed development in relation to the information on marine megafauna. 
EIAs should be required to assess proposed activities in details, in particular accounting for 
cumulative impacts of activities on the values identified as potentially at risk. This approach will give 
the FIG the lead on development approvals and provide the tools to potentially identify best areas 
for particular activities in a pro-active manner, therefore enabling an enhanced sustainable 
management of the marine environment through planning. 
 
Following the discussions and summary of the workshop, the methodology to map key areas was 
developed. The intent is to analyse data of selected species as per Figure 7 with assessment for each 
species and the production of the species-level layers (density use, seasonal use and data quality). 
Three species were tentatively chosen to represent the different types of data availability as best-
case scenario (black-browed albatross), medium-case scenario (southern sea lions) and worse-case 
scenario (dolphin gull) for the methodology development. A subset of species will be included in the 
analyses where data are deemed sufficient to extrapolate tracking data or use sightings to identify 
key areas. The Species layers and initial Megafauna layer produced will be made available to 
managers and decision makers as part of the MSP process to help them understand the analytical 
process. 
 

8.2. Vulnerability mapping: Behaviour vs human pressures and vulnerability matrix 
 
The vulnerability-index layers will provide the tools for Falkland Islands managers to identify areas 
used by marine megafauna that are sensitive to particular human activities. None of the expert 
groups felt that this would be readily possible with the current knowledge and data available. These 
layers would require the ability to identify behaviours from tracking data and extrapolate results to 
large areas. The only species for which this might be possible would be the black-browed albatross. 
However, complete analyses would require large resources and time beyond the scope of the MSP 
project. Therefore, it will be recommended in the final MSP project report to FIG that work needs to 
be conducted on this aspect. 
 
A vulnerability matrix between behaviours (and therefore species) and human pressures from 
activities would be a fundamental complement to identification of vulnerable areas for marine 
megafauna. This would create vulnerability-index layers to help the FIG facilitate the EIA process, 
and also, to identify the best areas for particular development where impacts on marine megafauna 
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will be minimised as part of an MSP process. Such areas should be incorporated into the marine 
spatial plan to allow the Government to take the lead in the coordinated development and related 
activities in the Islands’ marine environment. 
 
A preliminary trial at grouping taxa according to behaviours to establish a matrix produced the 
following groups: 

 Penguin benthic foragers 
 Penguin pelagic forager 
 Albatrosses and large petrels 
 Small petrels 
 Shags 

 Gulls, terns and skuas 
 Pinnipeds (each species separately) 
 Small coastal cetaceans 
 Baleen whales 
 Deep diving cetaceans 

 
It was agreed, during the workshop, that creating these matrices is a very long process, and that it 
requires identifying all pressures coming from the different activities, grouping these pressures and 
then assessing vulnerability. This was outside the scope of this workshop and is not included as part 
of the current MSP project. However, the importance of this vulnerability assessment was 
recognised during the workshop and it will be included in further steps needed as part of the 
recommendations for MSP to FIG. As a trial during the workshop, the experts started filling an 
example of what the vulnerability matrix could look like (Table 3, note that ‘activities’ were later 
identified as inappropriate and ‘pressures’ from activities should be used in the matrix instead). The 
idea of the matrix is to represent the level of vulnerability of one individual animal in the 
circumstances that it is exposed to all types of pressures produced by marine or coastal activities. 
 
One of the challenges of assessing vulnerability is to assess how to deal with different levels of 
activities. For instance, noise can have many forms, causes and levels and all these will not impact 
species in the same ways. Another challenge is to assess whether the effects on individuals would 
translate into effects at the population level. An animal may be disturbed by a particular activity, or 
its health may be affected (temporarily or permanently), but it may not impact the population (or 
even colony) of the species. For instance, the vulnerability of an individual penguin to set-netting 
may be high but if only a small number are caught each year, it may not affect the overall 
population. Data on population dynamics, bycatch rate, etc are needed to evaluate this population-
related vulnerability effectively. This should form part of a risk assessment and EIA process rather 
than MSP but would be useful to consider as part of the vulnerability mapping to ensure proper 
treatments of the different pressures and enhance EIAs. Recommendations for this analytical 
process will be included within the MSP project final report to FIG. 
 
 
Table 3: Trial vulnerability matrix (0: no impact, L: low, H: high). Human activities should be pressures 

and list the direct effects on individual animals. 
 

Human activities Penguin benthic 
foragers 

Penguin pelagic 
foragers 

Sea lions 

Longlining 0 0 0 

Trawling L L L 

Set-netting H H H 

Forage fish competition ? ? ? 

Noise L L H 

Oil pollution H H H 

In-water collision L L L 
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8.1. Publication concepts 
 
Scientific publications can result from the processes described in the workshop. Two papers were 
potentially envisaged. One might focus on the methodology used to gather data, extrapolate 
tracking data, validate with sightings and combine species layers within an MSP context, with the 
novelty of including both diving seabirds and pinnipeds in this process. Examples for a selection of 
species and a map for all marine megafauna could be presented. A second paper could focus on 
management applications of the results, be Falklands specific and address the need for marine 
protection for marine megafauna. Stakeholder involvement and support should be included in such 
a paper; therefore, it would be a longer-term aim. 
 
The issue of data availability for publication was raised. Journals will now often ask for raw data to 
be submitted as part of the publication process. The consensus opinion envisaged no real problem, 
given that relevant databases exist, such as the one operated by BirdLife International, which are 
officially accepted as appropriate repositories for such data.  If particular datasets cannot be used, 
this can be reflected accordingly. 
 
The idea of including all the data layers produced within an interactive web-based interface aimed at 
managers was also mentioned as part of the discussion on publication. Such a web-based tool could 
be populated with the species layers produced in this study (and could be updated as new data 
come in). Managers could use the dynamic selection of layers and weighting to explore how 
different species combinations would be susceptible to particular activities. Although outside of the 
scope of the MSP project timeframe, this concept could be very beneficial and should be suggested 
for a further project follow up. Such an approach should be extended to all MSP layers to become an 
MSP tool, but megafauna could be a case study to develop a prototype. Due to the limited group of 
decision makers within FIG, it was suggested that such a decision support tool does not have to be 
web-based and would be useful as a desktop application. A simple web-GIS will be developed as part 
of the MSP project and all stakeholders in the Falkland Islands and overseas will be able to visualise, 
at least, the output layers (key areas non-weighted and various weighed scenarios, but not the 
individual species layers in order to respect the data-sharing agreements) and overlay them with 
current human activity layers. 
 
 
9. Conclusion 
 
The workshop brought experts in Falkland Islands’ marine megafauna and tracking data holders 
together to discuss the best methodology to identify important areas for marine megafauna using 
existing data. As part of the MSP project, a layer showing the key areas for marine megafauna is 
needed. Experts at the workshop also identified the need to determine vulnerability of species to 
particular activities which could be done by mapping where different behaviours take place and 
producing a vulnerability matrix (behaviours versus marine activity pressures). This will be 
recommended in the report to the Falkland Islands Government as an important next step to ensure 
marine megafauna are properly integrated in the MSP process. Following this workshop, analyses 
will be conducted to identify key areas for selected species and produce a preliminary megafauna 
key area layer. An important limitation identified during the workshop was the lack of data for many 
species and species groups. The extent of our knowledge about marine megafauna ecology in the 
Falkland Islands is still inadequate for most species, but will already allow for key megafauna areas 
to be identified and incorporated into the MSP process. Part of the MSP process is to identify key 
data gaps and the experts also mentioned that obtaining baseline data for more species should be a 
priority, such as basic population dynamics and health parameters. These parameters would be 
needed for the vulnerability assessment mapping as well as for understanding impacts of 
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development and ensuring that MSP is successfully in mitigating impacts of development on marine 
megafauna in the long term. 
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Appendix A. List of all species of marine mammals known to use the Falkland Island Islands EEZ – 
Blank in data available indicates sighting only available. Presence is from JNCC at-sea surveys (White 
et al., 2002) and is biased to offshore areas (some species are common in inshore areas only but 
were indicated here as scarce or regular). 
 

Species – 
Common name 

Species – Latin name IUCN 
status 

Breeding 
in 
Falklands 

Presence 
in 
Falklands 

Data available 

Andrew’s beaked 
whale 

Mesoplodon bowdoini DD Unknown Unknown  

Antarctic fur seal Arctocephalus gazella LC No Rare Tracking 

Arnoux’s beaked 
whale 

Berardius arnuxii DD Unknown Unknown  

Bottlenose 
dolphin 

Tursiops truncatus LC Unknown Rare  

Commerson’s 
dolphin 

Cephalorhynchus commersonii DD Yes Regular  

Cuvier’s beaked 
whale 

Ziphius cavirostris DD Unknown Unknown  

Dusky dolphin Lagenorhynchus obscurus DD Unknown Regular  

False killer whale Pseudorca crassidens DD Unknown Rare  

Fin whale Balaenoptera physalus EN Unknown Scarce  

Gray’s beaked 
whale 

Mesoplodon grayi DD Unknown Unknown  

Hector’s beaked 
whale 

Mesoplodon hectori DD Unknown Unknown  

Hourglass dolphin Lagenorhynchus cruciger LC Unknown Regular  

Humpback whale Megaptera novaeangliae LC No Rare  

Killer whale (orca) Orcinus orca DD Unknown Scarce  

Long-finned pilot 
whale 

Globicephalus melas DD Unknown Regular  

Minke whale Balaenoptera acutorostrata  LC Unknown Scarce  

Peale’s dolphin Lagenorhynchus australis DD Yes Regular  

Pygmy right whale Caperea marginata DD Unknown Unknown  

Sei whale Balaenoptera borealis EN Unknown Scarce  

South American 
fur seal 

Arctocephalus australis LC Yes Regular Tracking, Colonies 

Southern sea lion Otaria flavescens LC Yes Regular Tracking, Colonies 

Southern 
bottlenose whale 

Hyperodon planiforms LC Unknown Scarce  

Southern 
elephant seal 

Mirounga leonina LC Yes Scarce Tracking, Colonies 

Southern right 
whale 

Eubalaena australis LC Unknown Rare  

Southern right 
whale dolphin 

Lissodelphis peronii LC Unknown Rare  

Spectacled 
porpoise 

Phocoena dioptrica DD Unknown Unknown  

Sperm whale Physeter macrocephalus VU Unknown Scarce  

Strap-toothed 
beaked whale 

Mesoplodon layardii DD Unknown Unknown  

Sub-Antarctic fur 
seal 

Arctocephalus tropicalis LC No Scarce  
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Appendix B List of all species of seabirds known to use the Falkland Island Islands EEZ – percentage 
of global population added when known and over 5%, otherwise just yes, and no means currently 
not known to breed; Blank in data available indicates sighting only available. Presence is from JNCC 
at-sea surveys (White et al., 2002) and is biased to offshore areas (some species are common in 
inshore areas only but were indicated here as scarce or regular). 

 

Species – 
Common name 

Species – Latin 
name 

IUCN 
status 

Breeding in 
Falklands 

Presence in 
Falklands 

Data available 

Adelie penguin Pygoscelis adeliae NT No Rare  

Antarctic petrel  Thalassoica 
antarctica 

LC No Scarce 
 

Antarctic prion Pachyptila desolata LC No Rare  

Antarctic tern Sterna vittata LC No Rare  

Arctic skua Stercorarius 
parasiticus 

LC No Rare 
 

Arctic tern Sterna paradisaea LC No Rare  

Atlantic petrel Pterodroma incerta EN No Regular  

Black-bellied 
storm-petrel  

Fregetta tropica LC No Regular 
 

Black-browed 
albatross  

Thalassarche 
melanophris 

NT 76% Common 
Tracking, Colonies 

Blue petrel Halobaena caerulea LC No Regular  

Broad-billed prion Pachyptila vittata LC No Rare  

Brown skua Stercorarius 
antarcticus 

LC Yes Common 
Tracking 

Brown-hooded 
gull 

Chroicocephalus 
maculipennis 

LC Yes Scarce 
 

Cape petrel  Daption capense LC No Common  

Chilean skua Stercorarius 
chilensis 

LC No Rare 
 

Chinstrap 
penguin  

Pygoscelis 
antarctica 

LC No Scarce 
 

Common diving 
petrel 

Pelecanoides 
urinatrix 

LC Yes Common 
 

Common tern Sterna hirundo LC No Rare  

Cory's shearwater Calonectris borealis LC No Rare  

Dolphin gull Leucophaeus 
scoresbii 

LC Yes Scarce 
Tracking 

Fairy prion  Pachyptila turtur LC Yes Regular  

Falkland steamer 
duck  

Tachyeres 
brachypterus 

LC Yes Regular 
 

Gentoo penguin  Pygoscelis papua NT 17% Common Tracking, Colonies 

Great shearwater  Puffinus gravis LC Yes Common  

Great-winged 
petrel 

Pterodroma 
macroptera 

LC No Rare  

Grey petrel  Procellaria cinerea NT No Scarce  

Grey phalarope Phalaropus 
fulicarius 

LC No Rare 
 

Grey-backed 
storm-petrel  

Garrodia nereis LC Yes Common 
 

Grey-headed 
albatross 

Thalassarche 
chrysostoma 

EN No Regular 
Tracking 

Imperial shag  Phalacrocorax 
atriceps 

LC Yes Common 
Tracking 
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Appendix B - continued 

Species – 
Common name 

Species – Latin 
name 

IUCN 
status 

Breeding in 
Falklands 

Presence in 
Falklands 

Data available 

Kelp gull Larus dominicanus LC Yes Common  

Kerguelen petrel Aphrodroma 
brevirostris 

LC No Scarce 
 

King penguin Aptenodytes 
patagonicus 

LC Yes Scarce 
Tracking, Colonies 

Light-mantled 
albatross 

Phoebetria 
palpebrata 

NT No Scarce 
 

Long-tailed skua Stercorarius 
longicaudus 

LC No Regular 
 

Macaroni 
penguin 

Eudyptes 
chrysolophus 

VU Yes Scarce 
 

Magellan diving 
petrel 

Pelecanoides 
magellani 

LC No Scarce 
 

Magellanic 
penguin  

Spheniscus 
magellanicus 

NT 8% Common 
Tracking 

Manx sheawater Puffinus puffinus LC No Rare  

Northern giant 
petrel 

Macronectes halli LC No Regular 
Tracking 

Northern royal 
albatross  

Diomedea sanfordi EN No Regular 
Tracking 

Rock shag  Phalacrocorax 
magellanicus 

LC Yes Regular 
Tracking 

Salvin's albatross Thalassarche salvini VU No Rare  

Sandwich tern Thalasseus 
sandvicensis 

LC No Rare 
 

Shy albatross Thalassarche cauta NT No Scarce  

Snow petrel Pagodroma nivea LC No Rare  

Soft-plumaged 
petrel  

Pterodroma mollis LC No Regular 
 

Sooty albatross Phoebetria fusca EN No Rare  

Sooty shearwater  Puffinus griseus NT Yes Common Tracking, Colonies 

South American 
tern 

Sterna hirundinacea LC Yes Common 
 

South polar skua Stercorarius 
maccormicki 

LC No Rare  

Southern fulmar Fulmarus 
glacialoides 

LC No Common 
 

South-Georgian 
diving petrel 

Pelecanoides 
georgicus 

LC No Rare 
 

Southern giant 
petrel 

Macronectes 
giganteus 

LC 41% Common 
Tracking, Colonies 

Southern 
rockhopper 
penguin  

Eudyptes 
chrysocome 

VU 36% Common 
Tracking, Colonies 

Southern royal 
albatross  

Diomedea 
epomophora 

VU No Common 
Tracking 

Spectacled petrel Procellaria 
conspicillata 

VU No Rare 
 

Subantarctic 
shearwater 

Puffinus elegans LC No Scarce 
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Appendix B - continued 

Species – 
Common name 

Species – Latin 
name 

IUCN 
status 

Breeding in 
Falklands 

Presence in 
Falklands 

Data available 

Thin-billed prion Pachyptila belcheri LC Yes Common  

Wandering 
albatross 

Diomedea exulans VU No Regular 
Tracking 

Westland petrel Procellaria 
westlandica 

VU No Rare  

White-bellied 
storm petrel 

Fregetta grallaria LC No Scarce 
 

White-capped 
albatross 

Thalassarche steadi NT No Rare  

White-chinned 
petrel  

Procellaria 
aequinoctialis 

VU Yes Common 
Tracking 

White-faced 
storm petrel 

Pelagodroma 
marina 

LC No Rare  

White-headed 
petrel 

Pterodroma lessonii LC No Rare 
 

Wilson’s storm-
petrel  

Oceanites oceanicus LC Yes Common 
 

Yellow-nosed 
albatross 

Thalassarche 
chlororhynchos 

EN No Rare  

 
  



MSP Falkland Islands: Methodology for identification of important areas for marine megafauna 
35 

Appendix C. Workshop agenda 

 

DAY 1 Monday 13 April – 9.00 to 17.30 – Horobin Room 
Aim of the day: Identifying and scoping data and establishing best analyses to identify critical areas 

 
8.30-8.50 Arrival, registration – tea and coffee At conference reception 
9.00 Start  
9.00-9.30 Introduction, aims of the day, forewords Amelie, Nick 
9.30-10.30 Datasets available: tracking, sightings, 

colonies, others 
Missing datasets 
Preliminary analyses 

Ben, Maria, Amelie 

10.30-10.50 Smoko  
10.50-11.50 Spatial analyses for group of species for 

different behaviours (foraging, travelling, 
rafting/coming ashore) and simple 
extrapolation from tracked to non-tracked 
colonies 

Everyone in three sub-groups 
(flying seabirds, penguins, and 
pinnipeds) 

11.50-12.30 Report back and discussion One person per group 
12.30-13.30 Lunch  
13.30-14.10 Methodology to integrate all species to 

identify critical areas and classify areas 
(offshore and inshore areas) 

Everyone in sub-groups (mixed 
across species) 

14.10-15.10 Report back and discussion One person per group 
15.10-15.30 Smoko  
15.30-16.30 Refining best analyses and prioritisation 

method 
Everyone 

16.30-17.15 Limitations of data and consequences for 
results 

Everyone 

17.15-17.30 Wrap the day and tomorrow’s plan Amelie 

 

 
DAY 2 Tuesday 14 April – 9.00 to 12.30 – Horobin Room 
Aim of the day: Developing the manuscript 
 

8.30-8.50 Arrival – tea and coffee  
9.00-9.30 Introduction, aims of the day Amelie 
9.30-10.30 Conceptualisation of a vulnerability  index for 

each species 
Everyone 

10.00-10.30 List of documents and data to map cetacean 
distribution 

Amelie and everyone 

10.30-10.50 Smoko  
10.50-11.10 List papers relevant to data Individual 
11.10-11.40 Brainstorm paper format Everyone 
11.40-12.30 Wrap up and next steps, datelines Amelie 
12.30-13.30 Lunch  

13.30-15.30 Summarising the methodology and issues 
identified during the workshop for analyses 

Amelie, Ben and Maria only 
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Appendix D. List of all existing tracking datasets of marine megafauna for the Fakland Islands’ EEZ 
and their holders/owners (in grey: datasets not available for the MSP project). FI: Falkland Islands, 

Chi.: Chile, SG: South Georgia, Aus: Australia, NZ: New Zealand, Arg: Argentina 

 
Species Site Colony Tag Holders/owners 

Antarctic fur seal SG Bird Island PTT Iain Staniland/BAS 

Black-browed albatross FI Beauchene Island PTT Falklands Conservation 

Black-browed albatross Chi. Islas Diego 
Ramirez 

PTT Graham Robertson/AAD 

Black-browed albatross Chi. Islas Diego 
Ramirez 

PTT Javier Arata/INACH 

Black-browed albatross FI New Island GLS David Gremillet 

Black-browed albatross FI New Island GPS Jose Pedro Granadeiro, Paulo Catry 

Black-browed albatross FI Saunders Island GLS British Antarctic Survey, Falklands 
Conservation 

Black-browed albatross FI Saunders Island PTT Falklands Conservation 

Black-browed albatross FI Steeple Jason PTT Falklands Conservation 

Black-browed albatross FI Steeple Jason GLS Falklands Conservation, April Hedd, 
William Montevecchi/ Memorial 
University 

Black-browed albatross FI Steeple Jason GPS Flavio Quintana 

Black-browed albatross FI Steeple Jason GPS Jose Pedro Granadeiro, Paulo Catry 

Brown skua FI New Island GLS Paulo Catry 

Dolphin gull FI New Island GPS Juan F. Masello, Petra Quillfeldt/Max 
Planck Society 

Gentoo Penguin FI Bertha's Beach PTT Megan Tierney/SAERI 

Gentoo penguin FI Cow Bay GPS Jonathan Handley  

Gentoo Penguin FI Kidney Cove PTT Falklands Conservation, Klemens Pütz/ 
Antarctic Research Trust 

Gentoo Penguin FI New Island GPS Juan F. Masello, Petra Quillfeldt/Max 
Planck Society 

Gentoo Penguin FI New Island PTT P. Dee Boersma, Clay Gravelle 

Grey-headed albatross SG Bird Island PTT Richard Phillips/BAS 

Grey-headed albatross SG Bird Island GLS Richard Phillips/BAS 

Grey-headed albatross Chi. Islas Diego 
Ramirez 

PTT Graham Robertson 

Grey-headed albatross Chi. Islas Diego 
Ramirez 

PTT Javier Arata/INACH 

Imperial shag FI Middle Island GPS Sarah Crofts 

Imperial shag FI New Island GPS Juan F. Masello, Petra Quillfeldt/Max 
Planck Society 

Imperial shag FI Steeple Jason GPS Sarah Crofts/FC 

King penguin SG Salisbury Plain PTT Norman Ratcliffe/BAS, Phil Trathan/BAS 

King penguin FI Volunteer Point PTT Falklands Conservation  

King penguin FI Volunteer Point GLS Klemens Pütz/ Antarctic Research Trust 

King penguin FI Volunteer Point PTT Klemens Pütz/ Antarctic Research Trust 

Macaroni penguin SG Bird Island GLS Norman Ratcliffe/BAS 

Magellanic penguin FI Cape Dolphin PTT Megan Tierney/SAERI 

Magellanic penguin FI Cow Bay PTT Megan Tierney/SAERI 

Magellanic penguin FI New Island GPS Juan F. Masello, Petra Quillfeldt/Max 
Planck Society 

Magellanic penguin FI New Island PTT P. Dee Boersma, Clay Gravelle 

Magellanic penguin FI Pebble Island PTT Megan Tierney/SAERI 
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Appendix D - continued 

Species Site Colony Tag Holders/owners 

Magellanic penguin FI Seal Bay PTT Klemens Pütz/ Antarctic Research Trust 

Northern giant petrel SG Bird Island GLS Jacob Gonzalez-Solis 

Northern giant petrel SG Bird Island PTT Richard Phillips/BAS 

Northern giant petrel Aus. Macquarie Island PTT Rosemary Gales, Rachael Alderman 

Northern royal albatross NZ Taiaroa Head PTT Christopher Robertson, David Nicholls 

Northern royal albatross NZ The Forty-fours GLS Paul Scofield, Leigh Torres/NIWA 

Northern royal albatross NZ The Little Sister PTT Christopher Robertson, David Nicholls 

Rock shag FI Middle Island GPS Sarah Crofts/FC 

Rock shag FI Steeple Jason GPS Sarah Crofts/FC 

Sooty shearwater FI Kidney Island GLS April Hedd, William 
Montevecchi/Memorial University 

Sooty shearwater FI Kidney Island GLS April Hedd, William Montevecchi/ 
Memorial University, Richard 
Phillips/BAS 

South American fur seal FI Bird Island PTT Dave Thompson/SMRU 

South American fur seal FI New Island PTT Dave Thompson/SMRU 

South American fur seal FI Jason Islands PTT Alistair Baylis/SAERI 

Southern elephant seal FI Carcass Island PTT SMRU, St Andrews University 

Southern elephant seal Arg. Peninsula Valdez PTT Claudio Campagna, Mirtha 
Lewis/CENPAT 

Southern elephant seal FI Sea Lion Island PTT Filippo Galimberti, Simona Sanvito 

Southern giant petrel SG Bird Island GLS Jacob Gonzalez-Solis/BAS 

Southern giant petrel SG Bird Island PTT Richard Phillips/BAS 

Southern giant petrel Arg. Isla Arce PTT Flavio Quintana 

Southern giant petrel Arg. Isla Gran Robredo PTT Flavio Quintana 

Southern giant petrel Arg. Isla Observatorio PTT Flavio Quintana 

Southern rockhopper penguin FI Rugged Hill GPS Norman Ratcliffe/BAS 

Southern rockhopper penguin FI Various locations GPS Sarah Crofts/FC 

Southern rockhopper penguin FI Beauchene Island GLS Norman Ratcliffe/BAS 

Southern rockhopper penguin FI Bird Island PTT Klemens Pütz/Antarctic Research Trust 

Southern rockhopper penguin FI Cape Bougainville PTT Megan Tierney/SAERI 

Southern rockhopper penguin Arg. Franklin Bay PTT Klemens Pütz/Antarctic Research Trust, 
Adrian Schiavini, Andrea Raya Rey 

Southern rockhopper penguin Arg. Franklin Bay GLS Klemens Pütz/Antarctic Research Trust, 
Adrian Schiavini, Andrea Raya Rey 

Southern rockhopper penguin FI New Island PTT P. Dee Boersma, Clay Gravelle 

Southern rockhopper penguin FI New Island GPS Petra Quillfeldt/Max Planck Society 

Southern rockhopper penguin FI Pebble Island PTT Megan Tierney/SAERI 

Southern rockhopper penguin FI Sea Lion Island PTT Klemens Pütz/Antarctic Research Trust 

Southern rockhopper penguin FI Seal Bay PTT Klemens Pütz/Antarctic Research Trust 

Southern rockhopper penguin FI Steeple Jason GLS Norman Ratcliffe/BAS 

Southern rockhopper penguin FI Strike Off Point GLS Klemens Pütz/Antarctic Research Trust 

Southern rockhopper penguin FI Strike Off Point PTT Klemens Pütz/Antarctic Research Trust 

Southern rockhopper penguin FI The Neck PTT Klemens Pütz/Antarctic Research Trust 

Southern sea lion FI Big Shag Island PTT Alistair Baylis, Iain Staniland/BAS 

Southern sea lion FI Big Shag Island GPS Alistair Baylis, Iain Staniland/BAS 

Southern sea lion FI Cape Dolphin PTT Alistair Baylis, Iain Staniland/BAS 

Southern sea lion FI Kelp Island PTT Alistair Baylis, Iain Staniland/BAS 

Southern sea lion FI Port Harriet PTT Alistair Baylis, Iain Staniland/BAS 

Southern sea lion FI Turn Island PTT Alistair Baylis, Iain Staniland/BAS 
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Appendix D - continued 

Species Site Colony Tag Holders/owners 

Wandering albatross SG Bird Island GPS Richard Phillips/BAS 

Wandering albatross SG Bird Island PTT Richard Phillips/BAS 

Wandering albatross SG Bird Island GLS Richard Phillips/BAS 

White-chinned petrel SG Bird Island PTT Richard Phillips/BAS 

White-chinned petrel SG Bird Island GLS Richard Phillips/BAS 
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Appendix E. Details of all known tracking datasets of marine megafauna in the Falkland Islands’ EEZ. 
The ‘request status’ field indicates whether the data set is available for the MSP project. 
Alb=Albatross, Pen=Penguin. Ad=adult, juv=juvenile 
 
 

Species Colony Device Period 
(months) 

Ages Total 
number 
of days 

Day at 
start 

Day at end Number 
locations 
Falklands' 
EEZ 

Request 
status 

Antarctic 
fur seal 

South Georgia PTT 5,6,10,11 ad 66 02/05/1999 15/11/2003 856 APPROVED 

Black-
browed Alb 

Beauchene Island PTT 2, 3, 4, 10, 11, 
12 

ad 117 13/02/2000 04/12/2000 3693 APPROVED 

Black-
browed Alb 

New Island GLS 4, 5, 6, 7, 8, 9, 
10, 11 

ad 175 20/10/1996 08/09/1997 1092 APPROVED 

Black-
browed Alb 

New Island GPS 1, 12 ad 24 11/12/2008 28/01/2009 27946 APPROVED 

Black-
browed Alb 

New Island GPS 1, 11, 12 ad 47 18/11/2009 05/01/2010 22985 APPROVED 

Black-
browed Alb 

New Island GPS 12 ad 16 15/12/2010 30/12/2010 32190 APPROVED 

Black-
browed Alb 

Saunders Island GLS all-year ad 613 04/01/1999 01/10/2000 9373 APPROVED 

Black-
browed Alb 

Saunders Island PTT 1, 2, 3, 11, 12 ad 98 04/11/1998 08/03/1999 3072 APPROVED 

Black-
browed Alb 

Steeple Jason PTT 4, 5, 6, 7, 8, 11 ad, juv 146 03/11/2006 16/08/2007 930 APPROVED 

Black-
browed Alb 

Steeple Jason GLS 2, 3, 4, 5, 6, 7, 
8, 9 

ad 406 01/02/2010 06/09/2011 3786 APPROVED 

Black-
browed Alb 

Steeple Jason GPS 1 ad 3 21/01/2008 23/01/2008 1275 DECLINED 

Black-
browed Alb 

Steeple Jason GPS 12 ad 14 18/12/2009 31/12/2009 7878 APPROVED 

Black-
browed Alb 

Steeple Jason GPS 10, 12 ad 34 13/12/2011 31/10/2012 31793 APPROVED 

Black-
browed Alb 

Islas Diego Ramirez PTT 11, 12 ad 25 08/11/1997 02/12/1997 122 NOT 
REQUESTED 

Black-
browed Alb 

Islas Diego Ramirez PTT 2, 11, 12 ad 151 24/11/1999 26/02/2002 2144 NOT 
REQUESTED 

Dolphin 
Gull 

New Island GPS 1 ad 7 02/01/2009 08/01/2009 2847 APPROVED 

Elephant 
seal 

Peninsula Valdez PTT 1, 3, 4, 5, 6, 7, 
10, 11, 12 

ad,juv 534 26/10/1992 04/12/2008 4179 APPROVED 

Gentoo 
Peng 

Bertha's Beach PTT 1, 2, 6, 7, 8, 9, 
10, 11, 12 

ad 154 11/06/2014 21/02/2015 2971 APPROVED 

Gentoo 
Peng 

Kidney Cove PTT 5, 6, 7, 8, 9, 10, 
11 

ad 144 11/05/2000 08/11/2000 282 APPROVED 

Gentoo 
Peng 

New Island GPS 1, 12 ad 12 19/12/2008 03/01/2009 55444 APPROVED 

Gentoo 
Peng 

New Island PTT 11, 12 ad 34 26/11/1998 29/12/1998 1140 APPROVED 

Grey-
headed Alb 

Bird Island (SGSSI 
(IGSISS)) 

PTT 1, 2, 3, 11, 12 ad 135 04/11/2002 18/03/2003 1275 APPROVED 

Grey-
headed Alb 

Bird Island (SGSSI 
(IGSISS)) 

GLS all-year ad 515 09/04/1999 23/10/2000 2322 APPROVED 

Grey-
headed Alb 

Islas Diego Ramirez PTT 11, 12 ad 30 10/11/1997 15/12/1997 135 NO REPLY 

Grey-
headed Alb 

Islas Diego Ramirez PTT 1, 2, 11, 12 ad 195 26/11/1999 26/02/2002 600 APPROVED 

Imperial 
Shag 

Middle Island GPS 1, 12 ad 12 30/12/2013 11/01/2014 34016 APPROVED 
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Appendix E – continued 
 

Species Colony Device Period 
(months) 

Ages Total 
number 
of days 

Day at 
start 

Day at end Number 
locations 
Falklands' 
EEZ 

Request 
status 

Imperial 
Shag 

New Island GPS 1 ad 7 01/01/2009 11/01/2009 10664 APPROVED 

Imperial 
Shag 

Steeple Jason GPS 1 ad 9 20/01/2014 28/01/2014 50091 APPROVED 

King Peng Volunteer Beach PTT 4, 5, 6, 7, 8, 9, 
10 

ad 193 05/04/2011 19/10/2011 6733 APPROVED 

King Peng Volunteer Beach GLS 2, 4, 5, 6, 7, 8, 
9, 10 

ad 195 04/04/1996 19/02/2001 1023 APPROVED 

King Peng Volunteer Beach PTT 1, 2, 3, 4, 5, 6, 
7, 8, 12 

ad, juv 267 07/02/2001 28/08/2008 4501 APPROVED 

King Peng South 
Georgia/Salisbury 
Plain 

PTT 4, 5, 6, 7, 8, 9, 
10, 11 

ad 210 19/04/2011 14/11/2011 7689 NOT 
REQUESTED 

Macaroni 
Peng 

Bird Island 
(STG)/Gold Crest 
Point 

GLS 4, 5, 6, 7, 8 ad 118 24/04/2011 19/08/2011 1884 DECLINED 

Magellanic 
Peng 

Cape Dolphin PTT 1, 2, 11, 12 ad, juv 112 06/11/2014 25/02/2015 2534 APPROVED 

Magellanic 
Peng 

Cow Bay PTT 1, 2, 11, 12 ad 113 05/11/2014 25/02/2015 2165 APPROVED 

Magellanic 
Peng 

New Island GPS 1, 12 ad 14 21/12/2008 05/01/2009 25911 APPROVED 

Magellanic 
Peng 

New Island PTT 1, 2, 11, 12 ad 153 12/01/1998 29/01/2000 6822 APPROVED 

Magellanic 
Peng 

Pebble 
Island/Magellanics 

PTT 1, 2, 12 ad 81 07/12/2014 25/02/2015 2105 APPROVED 

Magellanic 
Peng 

Seal Bay PTT 1, 2, 3, 4, 5, 6, 
7, 10, 11, 12 

ad 211 27/03/1998 12/03/1999 1019 APPROVED 

Northern 
Giant Petrel 

Bird Island (SGSSI 
(IGSISS)) 

GLS all-year ad 651 12/11/1999 19/12/2001 2992 NO REPLY 

Northern 
Giant Petrel 

Bird Island (SGSSI 
(IGSISS)) 

PTT 10, 11, 12 ad 34 29/10/1998 01/12/1998 207 APPROVED 

Northern 
Giant Petrel 

Macquarie Island PTT 1, 2, 3, 4, 11, 12 ad, juv 136 20/11/2005 02/04/2007 234 NO REPLY 

Northern 
Royal Alb. 

Taiaroa Head PTT 1, 2, 3, 4, 5, 6, 
7, 8, 9, 10, 11 

ad, juv 295 06/11/1993 27/11/1998 160 APPROVED 

Northern 
Royal Alb. 

The Forty-fours GLS 1, 2, 3, 4, 5, 6, 
7, 8, 9, 10 

ad 264 10/01/2008 05/10/2008 426 NOT 
REQUESTED 

Northern 
Royal Alb. 

The Little (Middle) 
Sister 

PTT all-year ad 377 16/11/1994 15/08/1998 341 APPROVED 

Rock Shag Middle Island GPS 1 ad 6 03/01/2014 08/01/2014 8136 APPROVED 

Rock Shag Steeple Jason GPS 1 ad 6 21/01/2014 26/01/2014 23983 APPROVED 

Sooty 
Shearwater 

Kidney Island GLS 1, 2, 3, 4 ad 160 11/01/2008 01/04/2009 1736 APPROVED 

Sooty 
Shearwater 

Kidney Island GLS 1, 3, 4, 5, 6, 7, 
8, 9, 10, 11, 12 

ad 560 11/12/2007 02/12/2009 1068 APPROVED 

South 
American 
fur seal 

Bird Island PTT 1,2,3 ad 71 26/01/2000 28/03/2000 2962 APPROVED 

Southern 
Giant Petrel 

Bird Island (SGSSI 
(IGSISS)) 

GLS all-year ad 966 16/11/1999 28/01/2003 1596 NO REPLY 

Southern 
Giant Petrel 

Bird Island (SGSSI 
(IGSISS)) 

PTT 1, 11, 12 ad 58 08/11/1998 05/01/1999 96 APPROVED 

Southern 
Giant Petrel 

Isla Arce PTT 1, 2, 12 ad 58 21/12/2001 28/02/2002 354 DECLINED 
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Appendix E – continued 
 

Species Colony Device Period 
(months) 

Ages Total 
number 
of days 

Day at 
start 

Day at end Number 
locations 
Falklands' 
EEZ 

Request 
status 

Southern 
Giant Petrel 

Isla Arce PTT 1, 2, 3, 4 ad 110 04/01/2013 23/04/2013 355 NOT 
REQUESTED 

Southern 
Giant Petrel 

Isla Gran Robredo PTT 4, 5, 6, 7, 8, 9, 
10 

ad, juv 307 20/04/2005 22/08/2006 1851 DECLINED 

Southern 
Giant Petrel 

Isla Gran Robredo PTT 1, 2, 11, 12 ad 105 09/01/1999 23/01/2000 263 DECLINED 

Southern 
Giant Petrel 

Isla Gran Robredo PTT 4, 5, 6, 7 fld 94 18/04/2007 20/07/2007 71 DECLINED 

Southern 
Giant Petrel 

Isla Observatorio PTT 1, 2, 3 ad 65 06/01/2004 10/03/2004 3656 DECLINED 

Southern 
Rockhopper 
Peng 

Beauchene Island GLS 4, 5, 6, 7, 8 ad 118 24/04/2011 19/08/2011 4676 APPROVED 

Southern 
Rockhopper 
Peng 

Bird Island 
(Falklands/Malvinas) 

PTT 1, 2, 3, 4 ad 65 27/01/2000 02/04/2000 316 APPROVED 

Southern 
Rockhopper 
Peng 

Cape Bougainville PTT 11, 12 ad 38 08/11/2014 15/12/2014 888 APPROVED 

Southern 
Rockhopper 
Peng 

New Island PTT 1, 2, 11, 12 ad 202 13/01/1998 16/02/2000 11056 APPROVED 

Southern 
Rockhopper 
Peng 

New Island GPS 1, 11, 12 ad 44 14/11/2009 27/01/2010 48644 APPROVED 

Southern 
Rockhopper 
Peng 

New Island GPS 1, 11, 12 ad 55 14/11/2010 23/01/2011 61523 APPROVED 

Southern 
Rockhopper 
Peng 

New Island GPS 1, 12 ad 10 20/12/2008 05/01/2009 18166 APPROVED 

Southern 
Rockhopper 
Peng 

Pebble 
Island/Rockhoppers 

PTT 11, 12 ad 23 13/11/2014 05/12/2014 623 APPROVED 

Southern 
Rockhopper 
Peng 

Rugged Hill GPS 11, 12 ad 22 19/11/2014 10/12/2014 10583 NOT 
REQUESTED 

Southern 
Rockhopper 
Peng 

Sea Lion Island PTT 3, 4, 5, 6, 7 ad 187 27/03/1999 14/06/2000 1914 APPROVED 

Southern 
Rockhopper 
Peng 

Seal Bay PTT 1, 3, 4, 5, 6, 7, 
10, 11, 12 

ad 357 24/03/1998 02/07/2000 2375 APPROVED 

South. 
Rockhopper 
Peng 

Steeple Jason GLS 4, 5, 6, 7, 8 ad 118 24/04/2011 19/08/2011 5087 APPROVED 

Southern 
Rockhopper 
Peng 

Strike Off Point GLS 11, 12 ad 32 20/11/2000 22/12/2000 142 APPROVED 

Southern 
Rockhopper 
Peng 

Strike Off Point PTT 11, 12 ad 24 20/11/2000 13/12/2000 41 APPROVED 

Southern 
Rockhopper 
Peng 

The Neck PTT 3, 4, 5, 6 ad 87 29/03/2000 24/06/2000 711 APPROVED 
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Appendix E – continued 
 

Species Colony Device Period 
(months) 

Ages Total 
number 
of days 

Day at 
start 

Day at end Number 
locations 
Falklands' 
EEZ 

Request 
status 

Southern 
Rockhopper 
Peng 

Franklin Bay PTT 3, 4, 5, 6, 7, 8 ad 271 22/03/2002 15/08/2003 12434 APPROVED 

Southern 
Rockhopper 
Peng 

Franklin Bay GLS 11, 12 ad 54 02/11/2001 21/11/2002 230 APPROVED 

Southern 
elephant 
seal 

Sea Lion Island PTT 1,2,3,4,10,11,12 ad 900 27/01/2009 22/01/2012 25222 APPROVED 

Southern 
elephant 
seal 

Carcass Island PTT ? ad ? ? ? ? NO REPLY 

Southern 
sea lion 

Big Shag Island, Kelp 
Island and Port 
Harriet 

PTT 2, 3, 4, 5, 6, 7 ad 161 09/02/2011 26/07/2011 3799 APPROVED 

Southern 
sea lion 

Cape Dolphin and 
Big Shag Island 

PTT 2, 3 ad 30 15/02/2012 16/03/2012 516 APPROVED 

Southern 
sea lion 

Big Shag Island GPS 2 ad 31 08/02/2014 26/02/2014 5292 APPROVED 

Southern 
sea lion 

Cape Dolphin, Port 
Harriet 

PTT 5, ,6, 7 juv 88 02/05/2012 29/07/2012 1695 APPROVED 

Wandering 
Alb 

Bird Island (SGSSI 
(IGSISS)) 

GPS 2, 3, 4, 5, 6, 7, 
8, 9, 10 

ad 193 16/02/2004 05/10/2004 1202 APPROVED 

Wandering 
Alb 

Bird Island (SGSSI 
(IGSISS)) 

PTT 2, 7, 8, 9, 10 ad 84 21/07/2002 28/02/2004 460 APPROVED 

Wandering 
Alb 

Bird Island (SGSSI 
(IGSISS)) 

GLS all-year ad, juv 1482 16/02/2003 08/03/2007 3999 APPROVED 

Wandering 
Alb 

Bird Island (SGSSI 
(IGSISS)) 

PTT 1, 2, 3, 4, 5, 6, 
7, 8, 9, 10 

ad 729 25/08/1990 24/10/2002 3474 APPROVED 

White-
chinned 
Petrel 

Bird Island (SGSSI 
(IGSISS)) 

PTT 1, 2, 11, 12 ad 69 30/11/1996 27/02/1998 129 APPROVED 

White-
chinned 
Petrel 

Bird Island (SGSSI 
(IGSISS)) 

GLS 2, 3, 4, 5, 6, 7, 
8, 9, 10 

ad 251 06/02/2003 26/10/2003 569 APPROVED 

 


