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SAERI - Who we are
O

The South Atlantic Environmental Research Institute was established in March 2012, born out of the Falkland Islands
Government's Economic Development Strategy, which seeks to promote the development of new industries in the
Islands.

The SAERI concept offered an opportunity to increase the level of scientific research undertaken in the Falkland Islands
and the wider South Atlantic region, through the development of the Falkland Islands as an international research

platform — with spin-off economic benefits.

SAERI undertakes collaborative research in the South Atlantic Overseas Territories, and further afield, and has a relatively
large portfolio of research projects, host PhD students and visiting researchers.
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Figure I: Map showing the South Atlantic UK overseas Territories © iLaria Marengo SAERI.



Portfolio holder’s introduction
O

Hon. Michael Poole, MLA

SAERI have experienced a further year of impressive growth and development and | would like to
congratulate all involved for what has been achieved.

As was hoped, the Institute is growing to fill an important role not only in the Falkland Islands but
across the South Atlantic and beyond. Whether undertaking important scientific research in the
region, or advising industry on environmental issues, SAERI has found an important niche. With
annual turnover in excess of £1m, and with significant room for growth in the future, 2016 was an
exciting year for the Institute, with a firm foundation having been buitt.

In 2017 we shall see SAERI separate itself from the Falkland Islands Government and become a Charitable Incorporated
Organisation, registered in the UK. The Institute will continue to be directed from and predominantly based in the
Falkland Islands. This separation will bring with it operational and funding challenges, but SAERI is in a strong place to
meet those challenges.

Ensuring that governance and human resource levels are appropriate and well structured will be key as the Institute
continues to grow. | am looking forward to being a part of that conversation over the next few months.
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Figure 2: SAERI offices in Stanley © Tara Pelembe SAERI



Director’s introduction

Dr Paul Brickle

We are very pleased to present our Annual report for 2016. SAERI continues to grow and develop
since its inception in 2012. This year the range of our work has extended beyond the South Atlantic
to implementing Territory to Territory partnerships in the Caribbean.

We now have 8 PhD students and are building our research profile through continuing publications
in high profile journals. We have closed off projects this year and started new ones, had staff move
on to exciting new roles, and have new staff coming to join our team (which reached |5 this year).

We continue to provide a base for visiting researchers and have had visitors from across the globe working in
collaboration with us at our offices in Stanley.

We have taken great strides in implementing the process that will see us become an independent research institute in
2017 which will be a key milestone for the development of SAERI as an organisation.

We have also secured funding for new projects starting in 2017 in particular we will be leading on the implementation
of the CSSF funded South Atlantic Natural Capital Project (on behalf of JNCC) and will be implementing a Darwin Plus
project mapping the coast of the Falklands and South Georgia.

None of this could be achieved without the great team that works closely with me to progress the projects and research
that we undertake.

It is our staff and their enthusiasm that make the organisation a success and we are indebted to them all.

SAERI will be separating from Falkland Islands Government this year as Charitable Incorporated Organisation
representing an exciting period of transition to being an independent organisation. | take this opportunity to thank all
those involved in the hard work to make this happen and this includes many FIG staff as well as SAERI's own Business

and Research Manager; Teresa McNeill.

Finally I would like to thank Tara Pelembe for putting this annual report together and to Lupa Design for the great layout.

Figure 3: Some of the SAERI team sporting our new kit © SAERI
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Core staff

Dr Paul Brickle

Director

Paul Brickle took up his appointment with SAERI in March 2012 marking its formation.
Paul is an experienced marine ecologist with a great deal of South Atlantic expertise.
Paul joins SAERI after 10 years working as a Fisheries Biologist and Marine Ecologist with
the Falkland Islands Government Fisheries Department. Paul has a BSc (Hons) in Marine
Biology from the University of Newcastle upon Tyne. He also has an MSc and PhD from
the University of Aberdeen, Scotland in fisheries biology and zoology respectively. His
experience which includes fisheries biology, marine biology and ecology, stock assessment
methods, oceanography and modern statistical methods. He has led numerous research programmes and
managed the performance of other scientists. Paul is also a Reader at the School of Biological Sciences, University
of Aberdeen.

Tara Pelembe

Deputy Director

Tara has an MSc from the University of Exeter in Conservation and Biodiversity and a
BSc. (Hons) in Geography from the University of St. Andrews. She is currently seconded
to the South Atlantic Environmental Research Institute (SAERI) from the Joint Nature
Conservation Committee (JNCC) in UK where she continues to play a part-time
k. . role as the Senior Overseas Territories Adviser: Tara was previously the Head of the
K ‘ . Conservation Department on Ascension Island and the Director of the Environmental
' Management Department on St. Helena. Tara's interest and experience covers the
whole spectrum of environmental management from conservation and biodiversity to waste management and
climate change. She has considerable experience in the management of both small-scale and larger scale multi-
disciplinary projects and has led and/or contributed to a large number of programmes and projects that range
from on-the ground implementation initiatives to multi-party partnership working platforms. She is also is an
experienced in communication, networking, stakeholder engagement, workshop organisation and facilitation,
project and programme management

Teresa McNeill

Business and Research Manager

Teresa is a rounded business professional who specialises in environmental and human
sustainability. She graduated in 2007 with an MBA from the Wits Business School in
Johannesburg, South Africa, and in 2014 from SOAS (London) with an MSc in Sustainable
Development, specialising in Environmental Management. She established, implemented
and managed the Anglo American Green Fund, a fund of ZARI00 million for investment
into environmental businesses with investments ranging from Concentrated Solar Power
/ plants to biofuels to waste management. She has also specialised in establishing entities
linked to chamty organisations that aim to provide alternative sources of income to reduce donor dependency.
In running her own consultancy she has worked further with charity organisations, assisted with forensic auditing
and developed waste management solutions for South African communities. Her role at SAERI is to incorporate
the Institute as a separate entity, create and maintain strong governance within the organisation, explore,
create commercial opportunities for revenue generation to ensure the sustainability of the organisation - while
maintaining the strong Falkland Islands links it enjoys today - and ensure that SAERI is a compelling proposition
for investment and as a globally renowned research institute.




Zoe James
Office Manager

@ D EF AL Zoe joined SAERI in August 2016 as office manager: Zoe's background is in Midwifery;
; L arguably delivering babies and ensuring the smooth running of an office full of scientists
| are similar in the level of organisation and diversity of skills required. Zoe's keen awareness
- and understanding of the marine environment was developed through her enjoyment of
SCUBA diving. Weekends and holidays are spent exploring the Falkland Island’s many
natural wonders with her husband and three children.

Sammy Hirtle

Special Projects Officer
Sammy started working part-time for SAERI in March 2016, mainly helping out with
logistics of visiting scientists, organising workshops and assisting the office manager
- . when needed. Sammy grew up in the Falklands and has a keen interest in the natural
- . -+ environment. She has travelled extensively and enjoys helping out other travellers when
she can. Sammy brings a wealth of local knowledge to the organisation.

We would like to thank the following staff who have been part of SAERI during 2016 and moved on
during the year:

Dr Amelie Augé, - Marine Spatial Planning Project Manager

Dr Deborah Davidson - Inshore Fisheries Research Project Manager
Veronica Frans - Marine Spatial Planning Research Assistant

Denise Herrera - Marine Spatial Planning Research Assistant

Tara Hewitt - Office Manager

Nathan McNally - Best 2.0 Projct Officer

Maria Taylor - Best Ill Project Officer



SAERPs strategy

SAERI's strategy outlines our high level vision for the future.

Our vision

Our vision is to be an internationally recognised academic institute, based In the Falkland islands, operating in the South
Atlantic from the equator down to the ice in Antarctica, conducting world class natural and physical science research,
teaching students, and building capacity within and between the UK South Atlantic Overseas Territories.

Our scientific mission

Our scientific mission is to advance environmental understanding in the South Atlantic through research excellence and
innovative science leadership, using our unique expertise to share, communicate and apply our skills and findings.

Our approach

Our approach integrates activity across four focal areas
|. Marine sciences

2. Terrestrial sciences

3. Physical sciences

4. Data Sciences

The foundation for delivery in these four focal areas is built upon the following 5 pillars of

strength.

|. An independently established international institution firmly rooted in the South Atlantic

2. Regional and International research co-ordination through multi-organisational, multi-national institutional collaboration
and through wide networks of credible local and international research fellows and associates.

. Robust Informatics, data management and GIS systems.

4. 'On the ground' logistical support for research and researchers.

5. Sustainable resources and funding supported by a commercial, consultancy arm.

W

3 core principles are embedded in the way that we work:

I. We will work closely with partners, collaborators and stakeholders and encourage full stakeholder participation
through inclusive processes that encourage different stakeholders and communities of interest to interact, share
learning and build capacity.

2. Our focus is research and the provision of robust, independent evidence - we do not lobby or create policy

3. Although our research is categorised into 4 focal areas, conceptually we subscribe to an interdisciplinary integrated
approach to environmental science.



The SAERI approach
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Biodiversity and ecosystem services in territories
of european overseas (BEST 2.0)

Dates: 2014 -2019

Funding Bodies: European Commission

South Atlantic Hub Coordinator: Tara Pelembe
South Atlantic Hub Project Officer: Daniela Baigorri

The BEST 2.0 Programme is a funding facility, supported by the European
Commission as part of the EU Biodiversity for Life (B4Life) flagship. It aims to
support the objectives of the BEST Initiative by facilitating the continuation of
important environmental and conservation work. It does this by providing grant
funding for small-scale and medium-scale field actions on the ground for biodiversity
conservation and sustainable development in the EU Overseas Countries and
Territories (OCTs)

The OCTs are found in five regions around the world:
* Pacific

* Caribbean

* South Atlantic

* Indian Ocean

* Polar and Sub-Polar

The South Atlantic Environmental Research Institute (SAERI) is in charge of coordinating the BEST 2.0 project for the
South Atlantic Overseas Territories (SAOTs) and covers the following areas: Ascension Island, St Helena, Tristan da Cunha
and the Falkland Islands.

The BEST 2.0 Programme is essential to address the conservation and sustainable development needs in the

European Overseas and aims to pilot an innovative financing mechanism for biodiversity conservation and sustainable
development in the EU OCTs. As a grant scheme, BEST 2.0 organises calls for proposals in order to fund actions on the
ground, both at the local and regional level.

The most significant achievement for the South Atlantic hub has been the success of the Small and Medium Grants
call. Given that the populations in the SAOTs are very small (total circa 9,000 inhabitants) and the number of eligible
organisations equally limited, we are very pleased with the four Small Grant and one Meduim Grant projects that are
underway.

Small Grant Projects

* |171: Restoration of Peak Dale’s St Helena Gumwood Forest
The Gumwood tree is a key habitat for numerous endemic species of flora and fauna, but it is critically endangered
due to invasive species. This project will halt the decline of the last gumwood forest on the island through best practice
techniques for forest restoration.
Implemented by the in-territory NGO — St. Helena Nature Conservation Group (SNCG)

* 118I: Forest restoration and improved biosecurity on Nightingale Island
The project’s objective is to keep Nightingale Island free from invasive alien species that would negatively affect
Phylica woodland, thereby securing the future of the Wilkins' bunting through monitoring the distribution, survival, and
reproductive success.
Implemented by the in-territory government department — Conservation Department



* 1172: Developing a site-based conservation approach for sei whales Balaenoptera borealis at Berkeley
Sound, Falkland Islands
To assess the potential impact of increased commercial marine activity on “Endangered” Sei whales at an already
busy shipping harbour at the Falkland Islands, and to advise decision makers on measures that promote sustainable
management through best practice and marine spatial planning.
Implemented by the in-territory NGO — Falklands Conservation.

e 1175: Trails and interpretation improvements in the Peaks National Park, St Helena
The project aims to manage trails within the park and minimize disturbance to the fragile cloud forest habitat and its
species, while providing an educational experience through environmental interpretation.
Implemented by the in-territory government Environment and Natural Resources Directorate (ENRD).

Figure 5:Images to show project progress in improving cloud forest trails and hiking shelter — Before & After © ENRD

Medium Grant Projects

* An ecological assessment of Ascension Island’s shallow-water seamounts as candidate Marine Protected
Areas.
The project will undertake the first detailed ecological studies of Ascension Island’s three shallow-water seamounts to
inform the need for their inclusion in a large-scale pelagic Marine Protected Area (MPA) that is planned for the Terri-
tory. Using an innovative combination of aquatic telemetry and underwater video census techniques, the project will
assess the importance of Ascension's seamounts as aggregation areas for pelagic megafauna and determine the size of
marine reserves needed to effectively protect such assemblages from the impacts of commercial fisheries.

Implemented by the in-territory government Conservation Department

Daniela Baigorri

Best 2.0 Administrator

Dani has a BSc (Hons) in Marine Biology from the Universidad CatOlica del Norte, Coquimbo,
Chile. During the last years of her studies and for 3 years after, she worked in physical oceanography
projects in the north of Chile. From 2014 until the beginning of 2016 she worked in the National
" Service of Fisheries and Aquaculture (SERNAPESCA) in the Environmental Department at the

~ beginning and then she was reassigned as the officer-in-charge of the Statistics and Customer Service
Department. Dani came down to the Falkland Islands in June 2016 and joins SAERI in September on a part-time basis
as the BEST 2.0 project officer for the South Atlantic region.

EUROPEAN
COMMISSION




Best 11l - Biodiversity and ecoystem services
of european overseas

Dates: 2014 - 2017

Funding Bodies: European Commission

South Atlantic Hub Coordinator: Dr Paul Brickle
South Atlantic Hub Project Expert: Tara Pelembe
South Atlantic Hub Project Officer: Maria Taylor

Background:

BEST I - Biodiversity and Ecosystem Services in Territories of European Overseas - is a voluntary scheme involving
seven regional knowledge hubs across the world. It is being coordinated by staff involved in local projects, working for
and with local stakeholders, focusing on the EU Outermost Regions (ORs) and Overseas Countries and Territories
(OCTs) biodiversity hotspots.

It aims to create:

* An open partnership bringing together a solid and experienced presence in the field

* Professional leading and supporting staff that will liaise with the European Commission, the Convention on Biological
Diversity (CBD) Secretariat and donors that will be advised by high level scientific and funding experts.

The BEST Il project is being carried out across the world through seven regional
hubs: Amazonia, Pacific, Indian Ocean, Macaronesia, Caribbean, South Atlantic and
the Polar and Sub-Polar region. The South Atlantic Environmental Research
Institute (SAERI) is in charge of coordinating the BEST Il project for the South
Atlantic Overseas Territories (OTs). This includes: Ascension Island (UK), St Helena
(UK), Tristan da Cunha (UK) and the Falkland Islands (UK).

South Atlantic

SN A - | The co-ordination of the South Atlantic hub is based at the SAERI in the Falkland
e '] ﬁ*j Islands and focuses on the UK OTs in this region.
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The highlight of the year was the publication of the South Atlantic

+| Ecosystem Profile

S

= http://ec.europa.eu/environment/nature/biodiversity/best/pdf/best-ecosystem_
profile_south_atlantic_201 6.pdf

EUROPEAN
COMMISSION



Dolphins of the kelp (DOKE):
Data priorities for Falkland’s inshore cetaceans

Dates: Apr 201 6- Sept 2018
Funding Bodies: Darwin Plus
Project Manager: Dr Marina Costa
Project Officer: Dr Maria Garcia

Project Interns: Connor Bamford and Lorna Hamilton

Project Partners: Falklands Conservation | Oregon State University | University of St. Andrews

Shallow Marine Survey Group
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Figure 6: Focal survey areas chosen to study Commerson’s and Peale’s dolphins in the Falkland Islands. Background colours indicate
the local depth profile (whites and lighter blue represents shallow coastal areas and darker blues deeper offshore areas). © SAERI



Background

The Falklands near-shore waters host a unique community of Commerson's and Peale’s dolphins (Cephalorhynchus
commersonii and Lagenorhynchus australis) that exhibit a sympatric co-occurrence and apparent year-round reliance

on coastal kelp forests. Despite both species being recognised as of conservation concern under international, regional
and national plans relatively little is known about their populations or biology and hence vulnerability to anthropogenic
threats.

Whilst offshore surveys have been conducted by the Joint Nature Conservation Committee (1998-2004), inshore
studies have been limited to voluntary cetacean reporting (e.g. Falkland Conservation's Cetaceans Watch project),
cataloguing of historical strandings, and a small-scale pilot study conducted in 2014.This information has given the first
insight into the distribution of both species as well as a rough estimate on their population densities.

These two species are listed by International Union for Conservation of Nature (IUCN) as data deficient, and are also
included in the Secretariats of the Convention on International Trade in Endangered Species of Wild Fauna and Flora
(CITES) (Appendix Il) and the Convention on the Conservation of Migratory Species of Wild Animals (CMS) (Appendix
1. This lack of data on which to base management decisions has been recognised as a major threat to effective
conservation and restricts inclusion into on-going national spatial planning initiatives and inshore ecosystem-based
fisheries assessments.

Complementary research strings are being combined to provide a holistic understanding of population abundance,
habitat use and population genetics, and suggest the scale at which management should be framed. Four different means
were chosen to collect information on the Falklands inshore dolphin populations: one Islands-wide survey, multiple
seasonal focal studies, continuous passive acoustic monitoring, and genetic sampling.

HIGHLIGHTS

* The first summer focal survey (Nov- Dec 2016) was successfully completed over |3 days, on board of the Rigid
Inflatable Boat, ‘Baltic Warrior'. During this survey, the team collected photo-identification data for both Commerson’s
and Peale's dolphins in three areas (Figure 6), and identified possible hotspots where dolphins aggregate consistently in
large numbers.

* During the focal surveys, the team collected information during 55 sightings of Commerson’s dolphins
(for a cumulative number of about 700 animals) and during 24 sightings of Peale’s dolphins (for a cumulative number
of about 90 animals).

* Over 8500 photographs of Commerson’s and 700 photographs of Peale’s dolphins were collected during the first
focal survey. These photographs are being used to identify individuals in the population and thus investigate habitat use,
residency patterns and movement ranges for both species. Around 70% of the sightings have been processed so far The
team has identified about 500 different Commerson's dolphins and 50 Peale’s dolphins.

* Peale’s dolphins calving period was captured during mid-January.

* A second expedition was carried out 2-12 January 2017 by Dr. Scott Baker; Oregon State University, to collect genetic
material. Samples were taken for both species over 8 days, in the same three areas chosen for the focal studies. Dolphins
only reacted momentarily to biopsying by flinching or changing swimming speed. However, most animals returned and
interacted with the vessel soon after being biopsied, suggesting that the genetic sampling did not affect them.

N




Figure 7. Commerson’s dolphin. The presence of a large notch on
the dorsal fin allows for individual identification. Photograph collected
during 2016 DOKE focal survey.© Dr Marina Costa SAERI

Figure 9. Peale’s dolphin leaping out of the water. Photograph
collected during 2016 DOKE focal survey © Dr Marina Costa
SAERI

Figure I 1: Commerson’s dolphin leaping out of the water.
Photograph collected during 2016 DOKE focal survey
© Dr Marina Costa SAERI

Figure 8. Peale’s dolphin. Photograph collected during 2016 DOKE
focal survey. © Dr Marina Costa SAERI

——

Figure 10: Commerson’s dolphins. Photograph collected during
2016 DOKE focal survey © Dr Marina Costa SAERI

Figure 12: Peale’s dolphin mother (left) and new-born (right)
photographed in Port Williams in January. Photograph collected
during 2016 DOKE focal survey © Dr Scott Baker.



Dr Marina Costa

Cetacean Ecologist Project Manager:

Marina holds a MSc degree in Biology and a MSc degree in Environmental Policy and Economy
(Statale University of Milan, Italy) and a PhD in Marine Biology (St Andrews University, Scotland, UK).
She boasts a broad and long background in marine biology, working with marine benthic communities
in the Mediterranean Sea and cetacean communities in several regions, including Mediterranean Sea,
Black Sea, North Sea and Red Sea.

Since 2002 Marina has been collaborating with the Tethys Research Institute (of which she is a proud member)
studying presence, abundance and habitat use of cetaceans, in Greece and Italy (Adriatic Sea and Strait of Messina).

In 2005-2006 she was the project manager and principal investigator for the project Dolphin Habitat Conservation
and Sustainable Use - Pilot Experience in the Egyptian Coastal Red Sea focusing on Stenella longirostris abundance and
residency.

From 2010 to 2012 she was the Senior Marine Biologist and Consultant for the project Sustainable Development in
the Southern Egyptian Red Sea, with the Hurghada Environmental Protection and Conservation (HEPCA).The project
aimed studying abundance and distribution of marine mammals (cetaceans and dugong) in the southern Egyptian
waters of the Red Sea using distance sampling methodology.

Marina professional interests are focused on cetacean abundance and habitat modelling together with development
of awareness, education and capacity building to make research a tool for real conservation. Marina is an experienced
boat skipper, accomplished field cetologist and advanced scuba diver. She can speak Italian, English, French and some
Q’Iodem Greek.

Dr Maria Isabel Garcia Rojas

Project Officer:

Maria is an Environmental Scientist with a doctorate (Ph.D.) in marine spatial ecology, extensive
experience in marine predator research and a passion for Antarctic and Sub-Antarctic ecosystems.
Her research aims to enhance our understanding of environmental changes that impact primary
producer communities, as these influence the ecology and fitness of higher trophic levels, and to
inform future spatial population trends in light of current predictions of climate change.

For her thesis, Maria studied minke whale occurrence in relation to sea ice habitat structure throughout the Antarctic
sea-ice zone.

She worked as a research fellow for the Blue whale study and the Centre for Whale Research (Australia) conducting
ecological modelling, passive acoustic monitoring and habitat assessment for top predators (i.e. mainly marine mammals),
and investigating biological responses to changes in habitat caused by natural and anthropogenic environmental variability.

She is an experienced marine wildlife observer who has participated in both scientific and seismic surveys throughout
the Southern Ocean (Antarctica), South Atlantic (South Orkney Islands), and the south and west coast of Australia for
a variety of non-profit and corporative groups including the International Whaling Commission, Fundacién Malpelo, and
the offshore industry.

During her appointment at Deakin University as an academic lecturer and research assistant, she acquired teaching
experience in environmental science, including marine ecology, environmental management, and animal anatomy and
physiology. Maria is the project officer of the project.
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Lorna Hamilton

Intern:

Lorna completed her BSc in Zoology at the University of St Andrews where her thesis looked at
the effect of shipping noise on the calling behaviour of northern right whales.

After graduating, Lorna moved to Western Australia where she worked on a variety of projects
~ investigating population abundance, social structure, foraging ecology and effects of human
disturbance on bottlenose dolphins with Murdoch University Cetacean Research Unit.

She has experience in marine mammal strandings and also volunteers with the Alaska Whale Foundation assisting with
fluke matching and cataloguing. Most recently, she worked on a marine mammal monitoring project on the west coast
of Ireland with the Coastal and Marine Research Centre to investigate potential impacts of the installation of a shell
pipeline in Broadhaven Bay. Lorna joins SAERI as an assistant on the “Dolphins of the kelp: Data priorities for Falklands’
inshore cetaceans” project.
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Connor Bamford

Intern:

Connor has been involved with cetacean research over the past five years and has recently completed
his MPhil degree at the University of Cambridge, where he worked with supervisors at the British
Antarctic Survey and the Scott Polar Research Institute to explore and model the spatial distribution
of baleen whales in Eastern Antarctica.

Prior to involvement with Antarctic cetaceans, Connor completed his BSc degree in Environmental Sciences at the
University of Southampton where his thesis applied photo-id techniques on common dolphin to determine the extent,
morphology and geographic variation in dorsal edge markings. Connor joins SAERI as an assistant on the “Dolphins of
the kelp: Data priorities for Falklands' inshore cetaceans” project
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Addressing priority gaps in understanding ecosystem
functioning for the developing Falkland Islands offshore
hydrocarbon industry - the ‘GAP Project’.

Dates: : 2015 - 2017 (Phase I and If)
Funding Bodies: : Falkland Islands Government and FIPLA

Project Managers: Dr David Blockley and Dr Megan Tierney

Project Partners: SAER| Falkland Islands Government, FIPLA, Falkland Islands Offshore Hydrocarbons
Environmental Forum (FIOHEF)

With the discovery of rich oil fields around the Falkland Islands there is the potential for a substantial offshore
hydrocarbon industry to develop.There is an enormous desire within the Falkland Islands Government (FIG), the local
community and the petroleum licensees working in this region, to develop an industry that is not only environmentally
responsible, but also to be a world leader in this regard. In order to achieve this ambition, the GAP Project was conceived
by the Falkland Islands Offshore Hydrocarbon Environmental Forum.

Phase | (2014-16) of the project laid the foundations for development of environmental monitoring strategies and

data management, as well as coordinating research to fill priority data gaps but for which there are significant gaps in
the understanding required to assess the potential impacts of the hydrocarbons industry on the marine environment.
These priority areas have been organised into two core components. The first covers marine higher predators and is
being managed by Dr Megan Tierney. The focus has been on penguins and seals, which are considered to be amongst
the most susceptible of these groups to oil spill contamination. The second component of the project, managed by Dr
David Blockley, has been looking at the environment of the deep sea floor and the local oceanography (i.e. currents and
circulation patterns). Exploratory work has also begun on addressing the potential interaction of local pelagic fisheries
with the hydrocarbon industry.

Phase Il (2017) will take the outputs from Phase | forward to produce practical and useable strategies and guidelines
for implementation by government and industry. In partnership with stakeholders, this will enable the development of a
framework for the long term responsible environmental monitoring and management of the hydrocarbons industry.
The project is being led by the South Atlantic Environmental Research Institute (SAERI) and is jointly funded by the
Falkland Islands Government (FIG) and the Falkland Islands Petroleum Licensees Association (FIPLA).

GAP Achievements and Highlights

I. Phase | Complete
After two years work, Phase | of the GAP project was completed by the end of 2016. A summary of GAP | activities
and outputs, together with lessons learned and next steps for the way forward, were compiled into a single final
report which will be ready for public release in early 2017.

The high-level achievements of the GAP project have been to:
| Lay the foundation for addressing some of the gaps in knowledge required to assess potential impacts of the
hydrocarbons industry on the marine environment.
2. ldentify and centralise a large amount of data from environmental surveys conducted by the hydrocarbons industry
and academic researchers. This will result in:
3. Data being more accessible for environmental studies — academic, policy and industry related.
4. Provide potential for using data holistically to address large-scale patterns for and beyond the requirement of the
hydrocarbon industry.
5. Develop strategies/guidelines for environmental data collection (e.g. sampling surveys, QA/QC procedures), data
management and data analysis.
6. Develop and apply analytical frameworks which will help to improve risk management by providing analysis that
reduces uncertainties with regards to potential environmental impacts — e.g. for informing Environmental Impact
Assessments.



/. Develop dynamic, invested relationships between the different sectors (government, industry and science) through

the establishment of a substantial network of contacts. These are fundamentally important for advancing environmental

management of the hydrocarbons industry.

8. Raise the profile of the high standard of environmental research being conducted in the Falkland Islands in relation to
the development of a hydrocarbons industry through public outreach and engagement activities.

The first phase of the GAP project can be seen to have made significant advances in establishing a framework for
integrated environmental research, data management and analysis. This has been achieved through a flexible approach,
adapting to emerging opportunities and the development of a proactive partnership between government, industry
and science. As such, the GAP project has helped to place the Falklands in a strong position to meet the aspiration of
becoming a world leader in the development of responsibly managed hydrocarbon industry.

2. Phase Il Confirmed

Due to the current financial climate of the global hydrocarbons industry there is a degree of uncertainty as to when
hydrocarbons licence holders will make a firm decision on whether they will press forward in regards to moving into the
production phase at this point in time. However, despite this, the GAP team were able to present a strong case to both
FIG and FIPLA on the benefits of maintaining the momentum that GAP | had generated and securing funding for Phase |I.

3. Assessing Overlap between Marine Higher Predators and Hydrocarbon Industry Activities

A priority action of GAP | has been to fill gaps in our knowledge of where animals such as penguins and seals go when
they forage at sea.We could then determine the degree of overlap of the distribution of these animals with proposed
hydrocarbon activities and assess any potential impacts on them.The project team, in collaboration with Falklands
Conservation and Deakin University, made 346 deployments of different tracking devices on a variety of penguin and seal
species during different stages of their annual cycle, at ten locations around the Falkland Islands to determine their at-sea
movements. Analyses showed that these animals travelled far and wide (Figure |13) and that, on average, spent 3% of their
time in the hydrocarbon licence blocks — however there was substantial variation between species and time of year. We
can now use this information in impact assessments ensuring that species are identified correctly and consistently.

Figure 13. At-sea distribution of marine higher predators from the Falkland Islands and overlap with hydrocarbon licence blocks in 2014-
2015. a) Rockhopper penguins — probability of winter distribution derived from Global Location Sensing (GLS) devices; b) Magellanic penguins
— winter probability of winter distribution derived from GLS devices; c) Gentoo penguins — tracks of winter and early summer movements
derived from satellite trackers; d) South American Fur Seals — tracks of winter and early summer movements derived from satellite trackers;
e) Southern Sea Lions — tracks of winter and early summer movements derived from satellite trackers; f) Male South American Fur Seal with
satellite tracker; g) attaching satellite tracker to Gentoo penguin; h) Rockhopper penguin with GLS; i) Rockhopper penguin with satellite tracker.
Black lines in all figures denote hydrocarbon licence block areas. © SAERI 20



4. Launch of Voucher Specimen Online Catalogue

It is vital to have a good understanding of biological diversity if we are to assess impacts, but for many of the marine
species around the Falkland Islands, this knowledge is either sparse or non-existent. To overcome this, the GAP team
worked with the Natural History Museum, London to identify benthic species that have been collected within the
Falkland Islands by the hydrocarbons industry. To date, 43 families of polychaete worms have been reviewed and 207
species identified and described. Some of these species are new to science! These voucher specimens will become a
reference collection against which all future animals collected in surveys can be compared. In addition to having physical
reference specimens, an online database was developed and launched (Figure 14).

This portal can be used by anyone working on marine species around the Falkland Islands. It contains 219 taxonomic
pages with over 290 images of the species. It is an extremely valuable resource and will mean that it will be easier

to identify large scale patterns and also simplify comparisons amongst different surveys by ensuring that species are
identified correctly and consistently.
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Figure 14:The on-line taxonomic guide to Falkland Islands marine fauna and flora (http://falklands.myspecies.info/). © SAERI

Workshops Attended/Facilitated
* SAERI Futures Workshop — 25 February 2016 (attend)
* GAP Marine Higher Predators Workshop Il — 18-22 July 2016 (facilitate)
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Dr Megan Tierney: Marine Ecologist (Higher Predators)

Gap Project Manager

Megan has a background in marine ecology and biodiversity monitoring, specialising in marine higher
predators. She joined SAERI in 2014 to jointly run the GAP project which will collate, create and
analyse data needed to underpin strategies to better inform and monitor potential impacts of the
hydrocarbon industry on the marine environment.

Prior to this, Megan spent [0-years working with the Australian Antarctic Division developing mitigation and
management protocols for detecting and minimising the impact of environmental change and/or resource exploitation
on the Southern Ocean ecosystem. In 2010 she joined the World Conservation Monitoring Centre (WCMC) — the
biodiversity assessment and policy support arm of the United Nations Environment Programme (UNEP).

While at UNEP-WCMC, Megan was involved with a range of activities including the development of biodiversity and
ecosystem services indicators that have been used to assess global biodiversity loss, overseen the implementation of
national ecosystem assessments, and developed regional capacity building programmes around these topics. From a
work perspective, Megan most enjoys seeing the fundamentals of science turn into policy actions on the ground. She
has also spent a number of years leading ship-based adventure-tourism expeditions to both Polar Regions, around the
UK isles, Norway,

Greenland and eastern Canada. She has a degree in Marine Biology and a PhD in Antarctic Marine Ecology. When not
at work, Megan enjoys undertaking outdoor pursuits and kicking a football around in the backyard with her dog.

Dr David Blockley : Marine Ecologist (Benthic Ecology, Oceanography, Data Curation)

Gap Project Manager

David gained his PhD with the Centre for Research on Ecological impacts of Coastal Cities (EICC),
University of Sydney, studying anthropogenic structures as habitats for intertidal marine organisms.
This lead to a Post-doctoral fellowship within a collaborative research project between the EICC
and local and state government agencies, harbour authorities, developers and environmental
consultancies, exploring methods in which intertidal seawalls could be built in order to maximise
the biodiversity supported by these artificial structures.

Following this, he moved into environmental consultancy, focusing on the offshore resource industry. In this role he
worked primarily with the oil and gas industry operating in marine environment of Western Australia, monitoring
impacts of their offshore operations.

He accepted a position with SAERI to coordinate the curation of the benthic, oceanographic and fisheries data. In this
role he is collating and reviewing the data that has been gathered from the various benthic, oceanographic and fisheries
surveys for storage in a database that can then be used as a valuable resource for environmental decision making and
scientific investigations of the maritime environment of the Falkland Islands. In collaboration with key stakeholders he
will also be developing strategies to be used for future surveys.
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Information management system and GIS data
centre - year 3: implementation and new avenues.

Dates: : 2015 - 2017 (Phase II)
Funding Bodies: : Falkland Islands Government

Project Managers: Dr iLaria Marengo

Project Partners: SAER|, Falkland Islands Government, St Helena Government,

Ascension Island Government, Tristan da Cunha Government

After two years spent on designing and developing (FCO/INCC funded project 2013-2015), implementation was the
main goal of the third year of the IMS-GIS data centre. Both the data management system and the GIS services were
respectively tested and increased further.

Data management

Although the centre has a regional (South Atlantic UKOTs) remit, the Falkland Islands is where the majority of the
implementation phase took place and it was necessary to trial the efficacy and efficiency of the data management system
in order to understand whether or not it worked.

The research season enabled some of the gaps in the system including the research permit and data request forms which
were subsequently amended. The documents were revised and new versions are now available

Communication challenges between local hosting organisations and researchers coming to the islands were tackled in
order to ensure that everyone was aware of the new data management system adopted by the islands before thier
arrival in the Falklands.

A new document formalising the submission of data from data owners to the centre was produced. In addition to from
leaving metadata, whoever comes to collect environmental data for research purposes is requested to leave data within
three years from the start of their research. This new legal document outlines the rights and responsibilities of both
parties in a transparent way.

Towards the end of 2016 the metadata form, research permit, data request form and data submission agreement were
pulled together to form the first official Data Management Policy of the Falkland Islands. Decisions about the policy
document and further steps towards legislation will be taken in 2017.

Additional future activities are:

* Restyling the IMS-GIS data centre website.

* Upgrading the metadata catalogue online to be more userfriendly and efficient.

* Preparing the centre to become an asset of the Falkland Islands Government, with SAERI continuing the provision

of the services: harvesting and updating metadata, maintaining the server for data storage and archive, dealing with data
requests and data submissions.

* Working with other UKOTs in the South Atlantic and other regions, either to strengthen their data centre or to build
one using the Falkland Islands as a model.
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GIS applications

Throughout 2016 there has been an increase in the requests for GIS training courses for FIG employees working for the
Departments of Agriculture and Public works. Raising awareness of what GIS can do as analytical, mapping and decision
making tool is the second aim of the IMS-GIS data centre. There is a great potential for GIS to become a useful tool for
FIG employees, challenges such as determining the best location for a new business, finding the best soil for growing
crops, or figuring out the most efficient route for an emergency vehicle all have a spatial component that GIS can deal
with. Planning, land management, tourism, monitoring the natural environment, mapping census statistics can all benefit
from the use of GIS.

GIS is useful for researchers too."Year 3" of the data centre has seen the realisation of the first webGlIS services which
aim at communicating outcomes of research projects in a simple, open and understandable way. Overall the webGilS,
namely two for the Marine Spatial Planning project, one for the Renewable Energy scheme (FI Development Corporation
project) and one for the South Atlantic UKOTs protected areas, support the dissemination of information that otherwise
tend to stay within a limited number of people.

The difference between GIS and webGils is that the latter; does not require GIS knowledge and it is open to a wider
public. The webGIS maps consist of layers which can be switched on and off, zoomed in and out, and more information
on the features within each layer can retrieved with a click.

WebGlIS allow also building interactive maps where data can be directly provided by the users. For instance if people are
asked to enter sightings of whales or dolphins they could navigate through the map to the sighting location, click on the
map to add the sighting and fill in a short form asking what species they reckon to have seen, how many and how (e.g. by
land, boat, plane).

GIS works and services planned for the future are:

* Facilitating the use of GIS within government departments, e.g. building a spatial database for farm boundaries so that
can be updated more easily, generating a water network for Stanley to allow its maintenance, map the results of the
latest Census to identify possible demographic trends, keep a reference list of all Stanley addresses etc.

* Building spatial databases for GIS users to ensure data quality and standards. Promoting their use as baseline for data
analyses and as efficient way to share, store and query the data.

* Developing and managing webGilS services for disseminating public data and information in the Falklands and in
Ascension Island and Saint Helena (two Darwin initiative plus funded projects).

* Setting up the Falkland Islands biodiversity GIS and webGiIS service with the intention of raising awareness of the spatial
distribution and abundance of local species.

* Keeping pace with new technologies and their novelties as far as the use and application of GIS is concerned.

* Participating to international conferences and workshops and publicise the outcomes from GIS works carried out in
the Falklands and other UKOTs.

* Building relationships with other GIS experts and open source developers.
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Figure 15: WebGlIS Projects © SAERI
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International links

A visit to Tristan da Cunha was the highlight of 2016 as it was a unique opportunity and life experience to go to the
remotest inhabited island of the world and teach some data management and GIS concepts.

The main outcomes from the 6 week trip were the collection of metadata and the setting up of a GIS for the Fisheries
and Public Works Departments.

Although increasing the efficiency in dealing with data, is not necessarily a current priority for Tristanians, a considerable
amount of data are collected yearly for both conservation and fisheries purposes and it is important that these data are
managed .

Figure 16: Scenes from Tristan da Cunha © Dr iLaria Marengo SAERI
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Early in 2016, Giovanni Manghi, a QGIS developer and owner of NaturalGIS came to the Falklands to deliver a course
in PostgreSQL, postGIS (open access database) and webGIS. May was spent in Portugal (Evora) with Giovanni to
strengthen the knowledge acquired early in the year. Currently NaturalGIS is providing the cloud server for the webGlIS
services and still helping with issues related to postGIS and QGIS.

Figure 17: Portugal (Evora) © Dr iLaria Marengo SAERI

New avenues

I. One of our aims is to enhance knowledge and skills in Earth Observation techniques. Remote Sensing and
photointerpretation can add value to the GIS analyses and facilitate our understanding of the local marine and terrestrial
environment. The achievement of this goal will require expertise from abroad which will help building local capacity and
ensure continuity in the long term.

2. A thorough knowledge of soil is a gap identified in Falkland's terrestrial ecology. The goal is to pull together a team
of international soil experts and local stakeholders interested in the practical use of the soil map.The project would aim
to identify soils; map the distribution of peatlands; quantify erosion and provide necessary information to support the
decisions of landowners, planners and conservationists.
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Dr iLaria Marengo : GIS Specialist

IMS Project Manager

ILaria gained an honours degree in Geography at the University of Genoa (ltaly). She also has an
MSc in Remote sensing and image processing from Dundee University and a PhD (developing
a GIS and spatial statistics based method for tackling the landscape character assessment of the
Scottish landscape) from Stirling University. Since graduation ILaria’s interest has been in GIS since
she recognised that they were useful tools to apply geography to real case studies and consequently
improve analysis of geographical data and provide support to decision makers.

ILaria has gained experience in the field of GIS and database development and management throughout the last |3
years by being involved in several projects and on different subjects in Italy, at the JRC centre and at the University of
Turin, and in Scotland, at HHA and NAFC Marine centre in Shetland and at JNCC in Aberdeen. The broad variety of
studies to which ILaria’s has applied her knowledge on GIS and database helped her to keep a curious mind, the desire
to learn new skills/ techniques and the passion for problem solving. Her challenging task in SAERI is to manage and
collaborate with the setting up the South Atlantic Information Management and GIS Centre.
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The South Atlantic UK Overseas Territories natural
capital assessment project

Dates: 2016 - 2019
Funding Bodies: Conflict Stability and Security fund (CSSF)

Project Implementation: SAER|

Background

The Natural Capital Assessment project is being funded by the CSSF through the UK Government Department for
Environment and Rural Affairs (Defra) through the Joint Natural Conservation Committee (JNCC). SAERI has been
tasked with undertaking Natural Capital Assessments for the South Atlantic Overseas Territories.

The Natural Capital Asssessment will be undertaken in the Falkland Islands initially with the roll-out of a ‘model’ to the
other South Atlantic Overseas Territories in the second year of the project

Project Objective

The objective is to develop a framework for the South Atlantic UK Overseas Territories to assess the value of the
environmental goods and services available to them and to integrate this information into marine and terrestrial spatial
planning economic planning and environmental protection.

Project description

The project will assist the UK's Overseas Territories in the South Atlantic to assess and map natural capital, value priority
assets and deploy decision support tools to secure long-term economic benefits from the sustainable management

of their natural assets. This support will be provided through the development and collation of spatial evidence, and a
Territory to Territory partnership for technical exchange and capacity building within the UK’s Overseas Territories in
the region.
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Marine spatial planning in the Falkland Islands
— the development phase

Dates: 2016 - present

Funding Bodies: Falkland Islands Government

Project Manager: Neil Golding

In last years Annual Report, we mentioned that the Darwin Plus-funded Marine Spatial Planning (MSP) project was well
underway, making good progress in its ‘Foundation Phase’. This phase is now complete and has delivered a series of
key recommendations from three workshops held with stakeholders as well as a MSP Geographical Information System
(GIS) database. Following this foundation phase, the Falkland Islands Government (FIG) approved the production of the
first Falkland Islands Marine Spatial Plan, through a subsequent ‘Development Phase’ - currently underway.

Figure 19: View over Stanley Harbour, Falkland Islands. © Neil Golding, SAERI

The second phase of the MSP project is focussing on a number of key areas, including a case-study undertaking an
assessment of current fisheries closures as potential sites for marine conservation around the Falklands. Through this
case study, fisheries closure areas across the Falklands have been reviewed to see how they fulfil the International Union
for Conservation of Nature (IUCN) criteria for Marine Protected Areas (MPAs).

The findings of this case study will be consulted on with the Falkland Islands stakeholder community and the resultant
report shared with FIG

Another area of focus for the project will be legislation — specifically, a review of current legislation, identifying legislative
gaps which need addressing in order to successfully implement a robust marine spatial plan.

The findings of this review alongside a proposal looking at options for developing a long-term MSP strategy, will be

delivered to the Executive Council of the Falkland Islands Government. Key to the success of this second phase will be
effective stakeholder engagment, a core principle of the project from when it started over two years ago.
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Figure 20: King Penguins, Saunders Island © Neil Golding, SAERI

Neil Golding
Project Manager

Neil graduated from the University of Stirling with an honours degree in Marine Biology and went
on to gain an MSc on Marine Resource Development and Protection at Heriot-Watt University,
Edinburgh. An experienced marine ecologist and scientific diver, Neil has led on a range of projects,
from mapping near-shore habitats in Northern Ireland with the Department of Agriculture and
Rural Development, through to developing the circalittoral rock habitat classification for Britain
and Ireland. He went on to lead and manage INCC's offshore seabed survey programme — commissioning surveys as
well as collaborating with other Government institutions and academic research bodies to gather scientifically robust
seabed evidence to underpin and support the designation, monitoring and management of the UK's Marine Protected
Area (MPA) network. Recently seconded to SAERI, Neil has taken up the mantle of Marine Spatial Planning (MSP)
in the Falkland Islands, working with local stakeholders on Phase Il of the project to realise the development and
implementation of a Falklands Marine Spatial Plan.
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Inshore fisheries research project

Dates: 2014 - 2016

Funding Bodies: Falkland Islands Government

Project Manager: Dr Deborah Davidson

The project investigatd a number of shallow marine species in the waters of the Falkland Islands to gain an understanding
of thier distribution, life history, ecology and fisheries biology, with particular attention on the red sea urchin (Loxechinus
albus), the keyhole limpet (Fissurella spp.), striped clam (Eurhomalea exalbida), giant barnacles (Austromegabalanus
psittacus), ribbed mussels (Aulcaomya atra) and giant mussels (Choromytilus chorus) as these are high-value on local,
regional and global markets.

This investigation into their ecology and biology was funded by the Falkland Islands Government with a view to providing
an evidence-base to feed into decision-making around potential commercial harvesting of inshore species in the Falkland
Islands. This is the first time that research of this nature has been conducted into these species around the Falkland
Islands in this area of their ranges.

Fig 21: Red sea urchin Fig 22: Keyhole limpet Fig 23: Ribbed mussels
(Loxechinus albus), © SMSG (Fissurella spp.), © SMSG (Aulcaomya atra) © SMSG

Fig 24: Patagonian scallops Fig 25: Short spired volutid Fig 26: Long spired volutid
© SMSG © SMSG © SMSG
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Territory to Territory partnership building - T2T

Dates: : 2016 -2018

This project is a Territory to Territory partnership between the Falklands Islands Government Institute (SAERI) and the
Government of Montserrat (GoM) to transfer knowledge and skills from the South Atlantic to the Caribbean. This skills
and knowledge transfer will focus on information management and Marine Spatial Planning. The project is facilitated by
the Joint Nature Conservation Committee (JNCC).

Aim

The aim of the project is to enhance the GoM’s data collection systems in accordance with best practices for sustainable
governance and management and to transfer knowledge and skills from the South Atlantic to the Caribbean. The skills
and knowledge transfer will focus on information management and Marine Spatial Planning.

Obijectives

The objectives of the project are to assist the government of Montserrat to:

|. Formulate a data infrastructure appropriate to the islands needs to support its Marine and Terrestrial spatial planning
in the context of environmental management and socio-economic development;

2. Improve the legal framework for sustainable management and use of the ocean resources; and

3. Formulate a strategy to implement Marine Spatial Planning and produce a Marine Spatial Plan in the context of
environmental management and socio-economic development.

Workshop
A workshop was held in Montserrat in November 2016 to plan future projects. The workshop report is available online.

Figure 27: Montserrat T2T workshop © Tara Pelembe SAERI
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Our collaborators

We collaborate with a large number of institutions from around the world. In addition to those working with us on
specific projects and studentships, some of our other collaborators are below.
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PhD Project - Falkland Islands Shallow Benthic
and Intertidal Ecology- The Effect of Spatial and Temporal
Scales

PhD supervisors: Prof Frithjof Kuepper (University of

Aberdeen), Dr Paul Brickle (SAERI), Prof Pieter van West
(University of Aberdeen)

Dates: Jan 2016 - Dec 2018
Funding Bodies: University of Aberdeen & SAERI

The aim of this project is to produce new insights into
the community structure of the littoral and sublittoral
zones of the Falkland Islands. Despite being one of the
most studied marine areas of the world, little is known of
the communities inhabiting the intertidal regions of the
Falklands.

Emma is now in her 2nd year and is currently in the
Falklands to carry out intertidal quadrat surveys that

will continue until December 2017. So far; surveys have
been completed at Hill Cove and Port Philomel on West
Falkland, the Neck at Saunders Island, and San Carlos and
North Arm on East Falkland as part of the spatial data
collection.

More intensive surveys are also being performed at
Hookers Point (East Falkland) and New Island each season
to collect temporal data. Emma will accompany the SMSG
diving group on their survey at Roy Cove, to carry out
shore surveys of the surrounding areas.

In Aberdeen, DNA extractions on |58 algal samples have
been performed for the DNA barcoding of cryptic species.
Some issues arose with the PCR amplification of the
extractions and this work will be continued at the end of
this year

Work is continuing on the species distribution analysis

of the photo quadrats taken from SMSG's Kidney Island
permanent subtidal transects. It is hoped that a paper on
these analyses will be the first produced from this project.

UNIVERSITY
of ABERDEEN
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PhD Student: Jacob Hargreaves, University of Aberdeen

PhD Project - The Fungal Diversity of the Falkland
Islands and South Georgia — The Effect of Extrinsic and
Intrinsic Factors

PhD supervisors: Prof Pieter van West (University of
Aberdeen), Prof James Prosser (University of Aberdeen),
Dr Paul Brickle (SAERI)

Dates: Sep 2015 — Sep 2019

Funding Bodies: BBSRC Eastbio & SAERI with in-kind
support from the GSGSSI

This project aims to expand the very limited knowledge
we have regarding the fungal diversity of the Falkland
Islands and South Georgia.We have a firm understanding
of the flora of these regions but very little work has been
done to investigate the communities of fungi in the soil;
how they respond to grazing and other external pressures.

Jacob is now in his 2nd year, having just returned to
Aberdeen from the Falklands and South Georgia where he
has collected soil samples from numerous locations.

Predominantly work has been located around the
Thatcher, Greene and Barff Peninsulas in South Georgia
and Albemarle in West Falkland as well as the Neck at
Saunders Island. There are also plans for a return to
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Albemarle in early 2018 to carry out more sampling to
collect temporal data.

In Aberdeen the soil samples have undergone DNA
extraction where they will be used for targeted
metagenomics analysis, this will generate a very large
dataset of potentially 10 million DNA sequences.

This data can then generate complex information regarding
the fungal species present at each location, and their rough
abundance in the community. This data should be analysed
by summer 2017.

Work is also continuing on macrofungi collected from both
the Falklands and South Georgia. Once identified using
DNA barcoding, potential new records of species and
potential new species will be published. New records for
South Georgia have already provisionally been found.



PhD Student: |essica Jones, University of Aberdeen

PhD Project - Population Connectivity of a
Commercial Loliginid Squid (Doryteuthis gahi)

PhD supervisors: Dr Paul Brickle (SAERI),

Dr Alexander Arkhipkin (FIFD), Professor Ursula Witte

(University of Aberdeen), Professor Graham Pierce (IIM
CISC/honorary staff, University of Aberdeen), Professor
Frithjof Kuepper (University of Aberdeen)

Dates: October 2015 — October 2018
Funding Bodies: Falkland Island Government
Project Partners: SAER|, University of Aberdeen

The Patagonian long-finned squid Doryteuthis gahi inhabits
coastal waters around the Southern tip of South America
and supports a commercially important and economically
valuable fishery within Falkland Islands Waters.

The fishery operates within two seasons corresponding
to two seasonally distinct cohorts, the autumn spawning
cohort (ASC) and spring spawning cohort (SSC).

Though the population of D.gahi has been found to be
genetically homogenous within Falkland Island Waters,
the mechanisms connecting different geographically and
temporally separate regions are unknown. Cephalopods
are characterised by short annual lifecycles. With no
reservoir of older individuals to buffer against poor
recruitment periods, they have developed complicated

reproductive strategies to ensure survival. It is still
unknown how these strategies are applied to maintain
the connectivity within this population.

This PhD aims to better understand the reproductive
dynamics and level of population connectivity within the
Falkland Island D.gahi population, to inform sustainable
fisheries management.

Several potential mechanisms for genetic exchange have
been generated and will be assessed using a combination
of; historic data analysis, statolith ageing, laser ablation
ICP-MS, gladii increment analysis and collection of
morphometric parameters.

Highlights:

Generating multi-elemental profiles of squid statoliths
using laser ablation inductively coupled plasma mass
spectrometry (LA ICP-MS) with the British Geological
Survey, Nottingham. In addition, | participated in two pre-
recruitment research surveys (FV Castelo in the second
season and FV Argos Vigo in the first season) as lead
scientist for the D.gahi fishery.

I 4 % §
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PhD Student: Thomas Busbridge, University of Aberdeen

PhD Project - Understanding the decline and
recovery of one of the South Atlantic’s largest fisheries
(southern blue whiting).

PhD supervisors: Dr. Paul Brickle (SAERI), Dr.
Alexander Arkhipkin (Falkland Islands Fisheries
Department) and Dr:Tara Marshall (University of
Aberdeen)

Dates: Oct 2016 — Sept 2019
Funding Bodies: Fortuna Ltd

Southern blue whiting (Micromesistius australis) is a pelagic
schooling fish which can be found around the southern
tip of South America (Patagonia) and in New Zealand
waters. The Patagonian population has been commercially
exploited since the 1970s with record landings of 258,000
tonnes in 1983 in the South Atlantic.

Following decades of continuous exploitation the fishery
collapsed between 2004 and 2007. A seasonally closed
area was introduced in 2010 to alleviate fishing pressure
from the spawning grounds of southern blue whiting

in Falkland Island waters and recent observations from
fisheries observers suggest that the local fishery may be
recovering. This project aims to improve our understanding
of the ecology of M. australis and to use this knowledge to
improve the management of this stock.

39

Highlights of 2016:

* Three weeks were spent taking inventory of 18,000
pairs of otoliths collected by the Falkland Islands Fisheries
Department since 1988.The age-readings for these otoliths
are currently being validated. Initial results show consistent
discrepancies between the original data and my own age
readings for small, young fish. To investigate this further |
am currently looking at daily growth rings to validate the
first annual ring, which is likely where the differences are
occurring. Besides validation, | also aim to use these results
to look into any potential consequences of ageing errors
on former management strategies.

* Further work has included a Scientific Cruise with

the Falkland Island Fisheries Department. One of the
objectives of this cruise was to examine the distribution,
biology and biomass of the commercial fish stocks, such

as southern blue whiting, in Falkland Islands waters. | was
able to collect current data for this species and have also
started collecting ovaries for a maturity validation study.

%UNIVERSITY
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PhD Student: Katie Brigden , University of Aberdeen

PhD Project - Recruitment variability in Patagonian
toothfish at South Georgia

PhD supervisors: Dr Paul Brickle (SAERI), Dr
Tara Marshall (University of Aberdeen), Dr Beth Scott
(University of Aberdeen)

Dates: 2014 - 2017

Funding Bodies: SAERI, Aberdeen University and
Georgia Seafoods

Project partners: BAS, CEFAS and Government
of South Georgia and the South Sandwich Islands.

The Patagonian toothfish (Dissostichus eleginoides) is a large
deep-water fish endemic to the southern hemisphere. It
supports a valuable fishery in the UK overseas territory of
South Georgia. Relatively little is known about what makes
ideal breeding conditions, although there are indications
that environmental factors play a key role.

This PhD project aims to generate knowledge essential to
understanding variability in the recruitment of toothfish

at South Georgia, which can then be utilised to assist in
the continued effective management of this commercially
important fishery.

Project highlights for 2016:

* Work from the thesis’ first chapter describing toothfish
reproductive dynamics at South Georgia has been
completed and submitted for journal publication. This
work presents the first long-term assessment of toothfish
spawning dynamics at South Georgia and provides valuable
knowledge for both the ecology of the species and for
future fisheries management.

* All 255 toothfish ovary samples collected at South
Georgia in 2014 and 2015 have been processed and
analysed. These are being used to investigate maturity
staging and skipped spawning in Patagonian toothfish at
South Georgia.

* Results and knowledge generated from the first chapter’s
examination of spawning dynamics have been utilised in
more recent particle tracking work, investigating egg and
larval dispersal at South Georgia. This work has been
carried out in collaboration with the British Antarctic
Survey.

% UNIVERSITY
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PhD Student: Dr Niall G Fallon, University of Aberdeen

PhD Project - Characterising Uncertainty in Fish
Survey Data: The Case of Mackerel Icefish
(Champsocephalus gunnari) at South Georgia

PhD supervisors: Dr Paul Fernandes (University of
Aberdeen), Dr CTara Marshall (University of Aberdeen)

Dates: Oct 2012 — Oct 2016

Funding Bodies: Government of South Georgia and
South Sandwich Islands, Polar Ltd, SAERI

* The aim of this project was to characterise observational
error in bottom trawl survey data collected for the
assessment of mackerel icefish at South Georgia. It was
anticipated that by exploring observational error in the
South Georgia groundfish survey time series that areas

of improvement for the survey and assessment could be
identified.

* Niall has completed his PhD, with corrections to his
thesis being accepted in October 2016. He published

two papers from his PhD research in 2016, assessing the
internal consistency of the South Georgia groundfish
survey time series, and classifying acoustically detected
icefish and krill aggregations. The former piece of work
identified some short-comings in the survey's detection
of temporal trends in the demography of mackerel icefish,
and also lead to the identification of a potential alternative

* method for the estimation of icefish density which was
compared to the current (CCAMLR bootstrap) method

* for recent assessments. The latter paper proposed a
method for the identification of icefish aggregations in the
water column which could help in the future quantification
of bottom-traw! survey uncertainty.

* Niall is now working at the University of Aberdeen

as a post-doctoral research fellow. He is part of a
research group working on the EC-funded MareFrame
and ClimeFish projects. MareFrame aims to develop
multispecies fish stock assessment models and a decision
support framework for the implementation of ecosystem-
based fisheries management, while ClimeFish aims to
investigate the effects of climate change on various

fish stocks. Niall frequently calls upon the training and
experience he received during his PhD studentship in his
work on these projects.
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PhD Student: Nigel Haywood , Bournemouth

University

PhD Project - Genetic and Environmental Factors
in the Conservation of the Falkland Fritillary

PhD supervisors: Dr Demetra Andreou
(University of Bournemouth), Dr Kathy Hodder
(University of Bournemouth), Dr Emilie Hardouin,
(University of Bournemouth)

Dates: 2015 to 2018

Project partners: University of Bounemouth & SAERI

Nigel's scientific interests focus on the molecular biology,
biogeography and ecology of butterflies, particularly of the

family Nymphalidae. He began his PhD in November 2015,

following the award of a Vice-Chancellor's scholarship from
Bournemouth University.

The South Atlantic Environmental Research Institute
facilitated his pilot study in the Falklands in 2016 and,
together with the Shackleton Scholarship Fund, supported
a more extensive period of fieldwork in 2016-2017.

He is also liaising closely with Falklands Conservation,
given the project’s focus on practical outcomes.

The Falklands Fritillary is the Islands’ only resident butterfly.

The project will seek to establish the degree of separation
from the Latin American subspecies Yramea cytheris siga
and assess possible gene flows from Latin America to the
Falklands. It will seek to establish the phylogenetics of the
butterfly at colony level, focusing on the populations on
Sea Lion Island, Bleaker Island, Roy Cove and Fitzroy, and
drawing on historical specimens where available.

The preferred situation and quality of the larval food
plants Viola maculata and Viola magellanica will be analysed.
In the light of any threats identified, whether genetic or
environmental, the viability of the populations of Yramea
cytheris cytheris will be assessed and appropriate steps to
ensure its conservation will be recommended.

Figure 34: Yramea cytheris cytheris © Nigel Haywood.
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PhD Student: Jonathan Handley, Nelson Mandela Metropolitan University

PhD Project - Foraging ecology of gentoo penguins
(Pygoscelis papua)

PhD supervisors: Dr Pierre Pistorius (NMMU), Dr
Paul Brickle (SAERI)

Dates: Jan 2015 —Jan 2018

Funding Bodies: Nelson Mandela Metropolitan
University, SAERI, Falklands Conservation, BAS, FIG, BAS,
NRFRISA, Rufford, Wildlife Conservation Society

The charismatic gentoo penguin is an iconic species
inhabiting islands of the Southern Ocean and Antarctica.
The Falkland Islands are home to proably the world's
largest population of these birds, with an estimated 130
000+ breeding pairs (34% of the global population).

Because of this, determining the factors that may be
affecting their foraging ecology in this region may assist in
conservation measures on a global scale for these birds.
Furthermore, the gentoos may be particularly unique

in that they are considered sedentary and seldom leave
the vicinity of their natal archipelago. This makes them a
great indicator species for the state of the local marine
environment.

Fundamentally, my project asks where and why do birds go
where they do, and for what?

To answer these questions, | have been utilising a suite of
animal-borne technologies which include GPS devices,
time-depth recorders, accelerometers and video cameras,
as well as the laboratory methods of stomach content and
stable isotope analysis.

My initial findings have shown that these birds tend to be
considered generalists on a broader scale but at the level
of the colony some specialisation occurs, likely driven by
food availability and the surrounding habitat. Birds feeding
in surrounding waters, which are generally shallower with
gradual sloping seabeds, tend to have a broader trophic
niche.

This is in contrast to those inhabiting colonies surrounded
by deep water and a steeply sloping seabed.
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Delving into the world of these birds through video
cameras has proved a fascinating journey.VWe have seen, for
the first time, these birds engaging in underwater intra-
specific kleptoparasitism (food-theft within a species) and
also come to realise that a common prey item, lobster krill
(Munida gregaria), might be too intimidating to prey upon
when in tight packed swarms.This latter discovery gained
much attention at the 9th international penguin congress,
where, | received the award for best presentation.

Publications:

Handley JM, Connan M, Baylis AMM, Brickle P, Pistorius P (2017).
Jack of all prey, master of some: Influence of habitat on the
feeding ecology of a diving marine predator. Marine Biology (In
press) Carpenter-Kling T, Handley JM, Green DB, Reisinger RR,
Makhado AB, Crawford R|, Pistorius PA (2017).A novel foraging
strategy in gentoo penguins breeding at sub-Antarctic Marion
Island. Marine Biology |64: 33. Clucas GV,Younger JL, Kao D,
Handley JM, Miller G, Jouventin B Nolan P Gharbi K, Miller K and
HartT (2016). Dispersal in the sub-Antarctic: King penguins show
remarkably little population genetic differentiation across their
range. BMC Evolutionary Biology 16:21 |

Conferences

5-9 September 201 6: International Penguin Congress

* Award: Best student presentation

[4 June 2016: South African Network for Coastal and
Oceanic Research (SANCOR): Student Conference

22-24 March 201 é: Student Conference on Conservation
Science: Cambridge, UK

* Award: Runner-up, best student presentation

[O-11 March 2016: FLOCK in Kruger: BirdLife South Africa
Conference



Skills development

[8-21 March 2016: Introduction to Q GIS mapping software course

[ 1-12 October 201 6: Introduction to agent-based modelling workshop

|2-16 December 201 é: Introduction to statistical and machine learning course

Highlight for 2016

My highlight for 2016 was attending the Student Conference on Conservation Science. | presented how diverse the
behaviour of gentoo penguins can be, even at the scale of the archipelago. | also presented ideas on how art can be
used to engage the public in our science. | met many young researchers who were passionate about affecting change in
their local communities and on an international scale. | gained great insight into how economics plays a vital role toward
environmental protection.

Figure 35: Jonathan Handley (left) with delegates at the Student Conference on Conservation Science in Cambridge,
UK © Jonathan Handley
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