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Introduction

This literature review was carried out as part of the Darwin Plus 116 ‘Falklands wetlands and aquatic
habitats: baselines for monitoring future change’ project, which is led by the South Atlantic
Environmental Research Institute (SAERI). The literature review’s scope is based on the overall project
scope, which is defined in the project brief. In summary, the project excludes coastal and marine
wetlands and peat bogs because they are or have been covered through different projects and
focusses mainly on freshwater wetlands, although saline and brackish lakes are also be included in the
project scope. This report therefore reviews primarily legislation and previous research in relation to
freshwater habitats.

1. International and National Legislation — David Stroud

1.1. How international treaties work

This briefing assumes a working knowledge of how international treaties function. There is
background/introductory information in a range of textbooks. Both de Klemm & Shine (1993) and
Birnie & Boyle (1992), although not including recent developments, are excellent, thorough
summaries of the legal background and history to international environmental treaties. More recent
good summaries include Fitzmaurice et al. (2017), Bowman et al. (2010, 2016) and Kuokkanen et al.
(2016). Stroud et al. (2021) provide a thorough introductory explanation to the workings and
functions of international treaties.

Essentially, there are two different types of relationship (legal) relationship involved in the
implementation of international treaties. The first relates to the obligations assumed by a country (a
state ‘actor’) when it joins or accedes to a multilateral environmental agreement (MEA). This is a
direct country — MEA relationship. The second type of relationship is that between the state’s
government and its subjects with respect to the implementation of the assumed obligations that the
state has taken on. Typically, this is undertaken through the legal transposition of the international
obligations into national statute.

State obligations and compliance

When a state joins (or accedes to) a Convention it agrees to undertake certain obligations. Yet typically
(there are a few exceptions) whilst the Conventions amount to hard international law, there are no
mechanisms that can enforce compliance (or have consequences for non-compliance). This means
that, notwithstanding that a country has agreed to undertake various commitments, there is usually
no international sanctions if that state decides to do little or nothing to deliver those obligations
(although some have — general weak — compliance processes).

In the context of the Falklands, one exception is CITES — where other Parties can refuse to trade with
a non-compliant country leading to economic implications. For most MEAs! the main form of
compliance is international peer pressure through ‘naming and shaming’ at the triennial Conferences
of the Parties (COPs). Yet even on the very rare occasions when that occurs (diplomatically considered
its bad form to criticise another state), it seems to do little to force compliance if a Party has decided

1 Some have more effective compliance mechanisms. Thus, the African-Eurasian Waterbirds Agreement
recently found against the English and Welsh governments for their persistent failure to provide statutory
protection for a Critically Endangered goose species — in clear contravention to their legal obligations under
the Agreement. Compliance required a change of policy.


https://www.south-atlantic-research.org/wp-content/uploads/2021/04/Project-and-Fieldwork-Brief_v2.pdf

that non-compliance (for whatever reason) is easier. However, the UK has a long history of seeking to
implement international obligations in good faith. It typically will not enter into treaties until it is clear
that it can and will be able to achieve that implementation.

National transposition

Once a state has become a Party to a Convention, it then needs to ensure it can legally implement its
obligations nationally. This is typically through transposition of the requirements of the MEA into
national® law (and policies). This is the second relationship issue, which is that between the state and
its population.

Until the obligations have been transposed into national statute, there are no implications for a
member of the public of a state’s accession to a MEA. So — as an example — if there is no national
legislation protecting a threatened species, then there is no implication on the public if that state
becomes Party to a treaty which gave strict protection to the species. The legal implication for a citizen
would only arise when the international obligation in transposed into national legislation. Until that
point, it would be quite legal for an individual to kill such a species. In that example, the state would
be in breach of its obligations to the MEA, but not the individual. Therefore, the issue of adequate
transposition arising from the MEAs below into Falkland Ordinances is fundamental and clearly critical.
The Falklands Islands Government committed, in the 2011 Environment Charter (below) to
“Implement effectively obligations under the Multilateral Environmental Agreements already
extended to the Falkland Islands...”.

1.2 Global and regional multilateral environment agreements
1.2.1 Convention on Biological Diversity (CBD)

Entered into force globally: 29 December 1993
Entered into force for the Falklands: 29 December 1993 (as part of UK accession)
Website: https://www.cbd.int/

Obijectives of the Convention

The CBD is the overarching multilateral agreement related to the conservation of biological diversity.
Its provisions are high-level and general, with its relevant objectives (Article 1) being “...the
conservation of biological diversity, the sustainable use of its components, and the fair and equitable
sharing of benefits arising from the utilization of genetic resources...”. Since CBD’s entry into force it
has progressively elaborated more detailed requirements through successive decisions of its 14 COPs,
and for some issues, detailed ‘Programmes of Work’ have been agreed.

The broad objectives of the Convention can be (very) selectively summarised as follows:

e International co-operation (Article 5);
o Development of “strategies, plans or programmes for the conservation and sustainable use of
biological diversity” (Article 6);
e Undertake assessments and monitoring of biological diversity (Article 7);
e Undertake “in-situ conservation” (Article 8) including in relation to:
o the establishment of a system of protected areas” (Article 8a & 8b);
o appropriate regulation or management of biodiversity inside or outside protected
areas with respect to conservation and sustainable use (Article 8c);
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o promote environmentally sound and sustainable development adjacent to protected
areas in the context of their conservation (Article 8e);
o rehabilitation and restoration of degraded ecosystems and promotion of recovery of
threatened species (Article 8f);
o prevent the introduction of, control or eradicate damaging alien invasive species
(Article 8h);
o develop and maintain necessary legislation for the protection of threatened species
(Article 8k);
e Undertake “ex-situ conservation” (Article 9) including in relation to:
o Adoption of measures for the recovery and rehabilitation of threatened species and
their reintroduction into their natural habitats (Article 9c);
e Provide the for sustainable use of biodiversity through a range of measures and approaches
(Article 10);
e Provide appropriate incentive measures for the conservation and sustainable use of
biodiversity (Article 11);
e Establish and maintain programmes of scientific and technical training, education and
research in relation to the conservation and sustainable use of biodiversity (Article 12);
e Promote relevant public education awareness (Article 13);
e Introduce measures for appropriate environmental impact assessments (Article 14); and
e Exchange information with other contracting Parties (Article 17).
CBD has published useful Handbooks, which summarise the main provisions of the Convention and
relevant COP decisions under its various themes. The most recent, third, edition published in 2005 is
here and includes decisions up to COP 7 in 2004. The Convention’s website provides a wealth of
further information on its activities.

Application to the Falkland Islands

The Falklands were included as part of the UK’s accession to CBD in 1993. It was one of the main
drivers for the 2001 Environment Charter between HMG and Falklands Islands Government, and many
of the Principles and Commitments in that document are directly relatable to obligations under the
Convention.

Extent to which the Falklands fulfils relevant obligations
Since 1993, a modern generation of legislative provision related to sites and species (as outlined
below) has started to provide for implementation of relevant obligations under the Convention.

1.2.2 Convention on wetlands of international importance especially as waterfowl habitat (Ramsar
Convention)

Entered into force globally: 21 December 1975
Entered into force for the Falklands: 5 May 1976 (as part of UK accession)
Website: https://www.ramsar.org/

Obijectives of the Convention
The objectives of the Convention have typically been considered under three “pillars’ of activity which
relate to fundamental obligations. These are:
e the obligation to designate and use wisely (i.e. sustainably) wetlands of international
importance (Article 2);



https://www.cbd.int/convention/refrhandbook.shtml
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e the obligation to use wisely, as far as is possible, all other wetlands that are not designated as
Ramsar Sites (Article 3); and
e the obligation to co-operate internationally with other Parties on all issues to do with wetland
conservation (Article 5).
The current Strategic Plan for 2016-2024 develops further priority themes of activity.

Designation of wetlands of international importance®

In order to join the Convention, Contracting Parties need to designate at least one wetland of
international importance. The process by which that occurs and the criteria involved are fully laid out
in the Convention’s Strategic Framework and guidelines for the future development of the List of
Wetlands of International Importance of the Convention on Wetlands.

The process of designating a Ramsar Site is a sovereign act, there is no international vetting process
(unlike for World Heritage Sites). The fundamental requirement is a Ramsar Information Sheet (RIS)
— which describes how and why the Site qualifies as internationally important, and a map — drawn to
standards specified by the Strategic Framework. Although not a strict obligation, Parties including the
UK, have accepted the need to update the Site Information Sheets at least every six years. The RIS are
entered into Ramsar’s global database which is used for multiple analytic purposes in relation to
wetland conservation at global and other scales.

For the UK Overseas Territories, the decision to designate a Ramsar Site lies with the government of
the Territory, although formally the submission process goes through DEFRA as the nominated
‘Administrative Authority’ for the Convention. There is an expectation that all Ramsar Sites with have
a management plan as the means through which the Site’s ‘wise-use’ will be delivered. Wise use (see
below) is a central concept of the Convention and equates with the concept of sustainable use as used
by CBD and other international processes.

Since there is requirement to inform the international community, via the Ramsar Secretariat, if the
‘ecological character’ of the Ramsar Site is changing or is likely to be changing (Article 3.2), there is an
expectation that appropriate monitoring is undertaken at a site to detect such change. This s typically
undertaken within the context of a management plan. The Strategic Framework provides a definition
of, and further information about, ‘ecological character’. The designation of Ramsar Sites for globally
threatened migratory species such as relevant albatross and petrel species would also directly fulfil
obligations under the Convention on Migratory Species (below).

Wetland wise use

As well as the wise use of Ramsar Sites, Article 3 of the Convention requires that Parties “shall
formulate and implement their planning so as to promote ... as far as possible the wise use of wetlands
in their territory.” This is a wider requirement to ensure wetland conservation beyond internationally
important sites i.e. either other protected areas or in the ‘wider countryside’. Further information
about the Convention’s wise-use provisions is contained in the relevant Ramsar Handbook.

International co-operation

International co-operation with other Parties is implicit in all multi-lateral environment agreements,
but Article 5 specifically requires it, especially in the context of transboundary wetlands or “where a
water system is shared by Contracting Parties.” Subsequent decisions stress the obligation relates to
other shared wetland resources, notably migratory species that use wetlands in multiple countries. In
a Falklands context, with would include albatrosses and other migratory seabirds for example. Further

3 Further elaboration of the process of Ramsar Site designation is provided in a separate briefing.
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information about international co-operation processes under the Convention is contained in the
relevant Ramsar Handbook.

Application to the Falkland Islands

The Falkland Islands Government designated two Ramsar Sites in September 2001: Sea Lion Island
and Bertha’s Beach. Argentina formally objected to these designations as it did also on the extension
of UK obligations under the Convention to the territory (https://www.ramsar.org/news/the-uk-
names-two-ramsar-sites-in-the-falkland-islands-malvinas).

Extent to which the Falklands fulfils relevant obligations

Many of the Principles and Commitments in the 2001 Environment Charter are directly relatable to
obligations under the Convention. Neither the RIS for Sea Lion Island nor for Bertha’s Beach have been
updated since the designation of the site and these updates are long overdue. With respect to Ramsar
Sites, the protected area and management agreement provisions of the Conservation of Wildlife &
Nature Ordinance 1999 are relevant.

1.2.3 Convention on the conservation of migratory species of wild animal (Bonn Convention or
CMS)

Entered into force globally: 1 November 1983
Entered into force for the Falklands: 1 October 1985 (as part of UK accession)
Website: https://www.cms.int/

Obijectives of the Convention

The Fundamental Principles as set out in Article Il of the Convention are as follows:

“1. The Parties acknowledge the importance of migratory species being conserved and of Range States
agreeing to take action to this end whenever possible and appropriate, paying special attention to
migratory species the conservation status of which is unfavourable, and taking individually or in
co-operation appropriate and necessary steps to conserve such species and their habitat.

2. The Parties acknowledge the need to take action to avoid any migratory species becoming
endangered.

3. In particular, the Parties:

a) should promote, co-operate in and support research relating to migratory species;

b) shall endeavour to provide immediate protection for migratory species included in Appendix |;
and

c) shall endeavour to conclude AGREEMENTS covering the conservation and management of
migratory species included in Appendix I1.”

The main aims are the strict protection for species (and the habitats that support them) listed on the
Convention’s Appendix I; and the establishment of an international legal framework for the
development of further multi-lateral agreements relating to the conservation of migratory species
listed in its Appendix Il and their habitats. Such Agreements related to CMS are legally independent
of the main Convention. Table 1 lists those terrestrial migratory species occurring in the Falkland
Islands listed on either Appendices | and/or Il. For these species the designation of relevant breeding
colonies under the Ramsar Convention would also provide a means of necessary habitat protection as
required by Article lll of CMS. The most relevant CMS Agreement to the Falklands is that related to
the conservation of Albatrosses and Petrels described separately below.
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Table 1. Terrestrial migratory species listed under CMS regularly occurring in the Falkland Islands. Note the table excludes
marine mammals of which many are relevant.

Species Appendix
Ruddy-headed Goose Chloephaga rubidiceps | &Il
Black-browed Albatross Thassalarche melanophrys Il
Southern Giant Petrel Macronectes giganteus Il
White-chinned Petrel Procellaria aequinoctialis Il

Application to the Falkland Islands
To a large part, obligations under CMS (for terrestrial species) are further elaborated under the
Agreement on the Conservation of Albatrosses and Petrels as outlined below.

Extent to which the Falklands fulfils relevant obligations

See below for ACAP-listed albatrosses and petrels. All other breeding seabirds are very probably
migratory according to CMS definitions (i.e. they regularly move across international boundaries into
the territory of other states), thus general obligations under the Convention are relevant to these
species. The Falklands hold most of the world population of Ruddy-headed Goose. Whilst listed by
CMS as migratory, the Falklands population is sedentary. However, its CMS Appendix | status gives
particular emphasis to the need to maintain the favourable conservation status of the species. lIts
wide distribution on the islands, protected status, and a currently significant population (42,000-
81,000 individuals)* suggest no cause for conservation concern. Protection for bird species listed
under Appendix | and Il of CMS is provided by Conservation of Wildlife & Nature Ordinance 1999.

1.2.4 Convention on international trade in endangered species (CITES)

Entered into force globally: 1 July 1975
Entered into force for the Falklands: 31 October 1976 (as part of UK accession)
Website: https://cites.org/eng

Objectives of the Convention

The main aim of CITES is to ensure that international trade in (live or dead) specimens of wild animals
and plants does not threaten their survival. It does this by listing potentially threatened species on
one of the Convention’s three Appendices which gives them different legal status as far as
international trade is concerned. The Appendix that lists a species or population reflects the extent
of the threat to it and the controls that apply to the trade. Species may be split-listed meaning that
some populations of a species are on one Appendix, while some are on another. Roughly 5,000 species
of animals and 29,000 species of plants are protected by CITES.

At national level, a Management Authority has the political and administrative authority to issue
relevant licenses (and to recommend to government appropriate legislative changes). In the UK this
is DEFRA. The Management Authority is supported by a Scientific Authority which has the
responsibility of making the relevant status assessments and issuing ‘non-detriment findings’ (below).
The UK has two Scientific Authorities: JNCC for animals and the Royal Botanical Gardens, Kew, for
plants. The implications of Appendix listings are as follows:

Appendix |

4 Wetlands International 2021. Waterbird Population Estimates. Retrieved from wpe.wetlands.org 5 Jan 2021
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Appendix | included about 1,200 species that are threatened with extinction and are or may be
affected by trade. Commercial trade in wild-caught specimens of these species is illegal (permitted
only in exceptional licensed circumstances). Captive-bred animals or cultivated plants of Appendix |
species are considered Appendix Il specimens, with concomitant requirements (see below and Article
VII). The Scientific Authority of the exporting country must make a non-detriment finding, assuring
that export of the individuals will not adversely affect the wild population. Any trade in these species
requires both export and import permits. The Management Authority of the exporting state is
expected to check that an import permit has been secured and that the importing state is able to care
for the specimen adequately.

Appendix Il

Appendix Il includes about 21,000 species that are not necessarily threatened with extinction, but may
become so unless trade in specimens of such species is subject to strict regulation in order to avoid
utilization incompatible with the survival of the species in the wild. Additionally, Appendix Il can
include species similar in appearance to species already listed in the Appendices. International trade
in specimens of Appendix |l species may be authorized by the granting of an export permit or re-export
certificate. In practice, many hundreds of thousands of Appendix Il animals are traded annually. No
import permit is necessary for these species under CITES, although some Parties do require import
permits as part of their stricter domestic measures. A non-detriment finding, and export permit are
required by the exporting Party. In addition, Article VII of CITES states that specimens of animals listed
in Appendix | that are bred in captivity for commercial purposes are treated as Appendix Il. The same
applies for specimens of Appendix | plants artificially propagated for commercial purposes.

Appendix IlI

Appendix lll, about 170 species, are species that are listed after Contracting Party has asked other
CITES Parties for assistance in controlling trade in a species. The species are not necessarily threatened
with extinction globally. In all member countries, trade in these species is only permitted with an
appropriate export permit and a certificate of origin from the state of the member country who has
listed the species. A list of CITES-listed species occurring in the Falklands as at 2011 is given here.

Application to the Falkland Islands
The Falklands has been part of the UK’s accession to CITES since 1976.

Extent to which the Falklands fulfils relevant obligations
CITES is implemented in the Falkland Islands via the Endangered Species Protection Ordinance 2015
which repealed and re-enacted the 2003 Endangered Species Protection Ordinance.

1.2.5 Agreement on the Conservation of Albatrosses and Petrels (ACAP)

Entered into force globally: 1 February 2004
Entered into force for the Falklands: 1 February 2004 (as part of UK accession)
Website: https://www.acap.aq/

Objectives of the Agreement

ACAP is a multilateral agreement which seeks to conserve albatrosses and petrels by coordinating
international activity to mitigate known threats to their populations. Its primary objective is to achieve
and maintain a favourable conservation status for albatrosses and petrels. ACAP has been signed by
all southern hemisphere states holding breeding albatross populations.



https://data.jncc.gov.uk/data/e5d8c245-e94d-4043-b1b8-f353c27cd9b4/ot-biodiversity2011-falklands-appendices.pdf
https://legislation.gov.fk/view/whole/inforce/2018-10-24/fiord-2015-13#pt.3-sec.7
https://www.acap.aq/
https://www.acap.aq/acap-agreement/206-agreement-on-the-conservation-of-albatrosses-and-petrels/file

Whilst the primary threats to albatross and petrel species come from mortality due to marine fisheries,
and much ACAP activity is focussed on this issue, there are implications for terrestrial wetlands
through obligations in relation or the conservation of terrestrial breeding areas — in particular, the
need to eradicate relevant invasive non-native species.

Article Il establishes the following General Conservation Measures

“l. In furtherance of their obligation to take measures to achieve and maintain a favourable
conservation status for albatrosses and petrels, the Parties, having regard to Article Xlll, shall:

a) conserve and, where feasible and appropriate, restore those habitats which are of importance to
albatrosses and petrels;

b) eliminate or control non-native species detrimental to albatrosses and petrels; c) develop and
implement measures to prevent, remove, minimize or mitigate the adverse effects of activities that
may influence the conservation status of albatrosses and petrels;

d) initiate or support research into the effective conservation of albatrosses and petrels; e) ensure
the existence and appropriateness of training for, inter alia, the implementation of conservation
measures;

f) develop and maintain programmes to raise awareness and understanding of albatross and petrel
conservation issues;

g) exchange information and results from albatross and petrel, and other relevant, conservation
programmes; and

h) support the implementation of the actions elaborated in the FAO International Plan of Action for
Reducing Incidental Catch of Seabirds in Longline Fisheries which complement the objectives of this
Agreement.”

The Agreement contains an Action Plan which elaborates in more detail required conservation
measures. The primary land-based conservation needs are as follows:

“2.2  Land-based conservation
2.2.1 Where feasible, the Parties shall give protection to the breeding sites of albatrosses and
petrels, using existing mechanisms where available. For all such protected areas, the Parties shall
endeavour to develop and implement management plans and take other actions which maintain and
enhance the conservation status of the species, including inter alia the prevention of habitat
degradation, the reduction of disturbance to habitats and the minimisation or elimination of damage
by introduced non-native animals, plants, hybrids or disease-causing organisms.

2.2.2 The Parties shall, wherever possible and relevant, co-operate on habitat protection initiatives,
especially to ensure the protection and restoration of as many as possible of the breeding sites
of albatrosses and petrels that have unfavourable conservation status.

2.2.3 The Parties shall individually or collectively ensure that all breeding sites of international
importance for albatrosses and petrels are given priority attention.”

Application to the Falkland Islands
Table 2 lists those ACAP listed albatross and petrel species which breed in the Falkland Islands. For
these there are obligations to protect breeding sites, especially those of international importance.
Actions to protect relevant breeding sites for ACAP-listed species would also fulfil obligations under
CMS and the Ramsar Convention.
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Table 2. Albatross and petrel species breeding in the Falkland Islands and listed by ACAP.

Species

Black-browed Albatross Thassalarche melanophrys

Southern Giant Petrel Macronectes giganteus

White-chinned Petrel Procellaria aequinoctialis

Extent to which the Falklands fulfils relevant obligations

Sea Lion Island Ramsar Site is designated, inter alia, for Southern Giant Petrel. However, there are a
further 16 sites of international importance for one or more of the three ACAP-listed species which
have yet to be designated under the Ramsar Convention.

A small number of these sites are protected under national statute as outlined in Table 3.

Table 3. Sites protected as National Nature Reserves and holding breeding concentrations of ACAP-

listed albatross and petrel species.

National Nature Reserve IBA Black-browed Southern White-chinned
Albatross Giant Petrel  Petrel

Beauchéne Island FKOO1 v

Bird Island FKOO03 v

Bleaker Island Group (in part) FKO04 v

Jason Islands Group® FK0O7 v v

Kidney Island Group FK0O09 v

New Island South within the New = FKO11 v v

Island Group®

Sea Lion Island (Ramsar Site) FKO15 v

5 Three islands not within the NNR are privately owned nature reserves

6 Other islands not within the NNR are privately owned nature reserves
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1.3 Relevant national legislation and policies
1.3.1 The Nature Reserves Ordinance of 1964

Repealed by the Conservation of Wildlife and Nature Ordinance 1999.

1.3.2 The Wild Animals and Birds Protection Ordinance 1964

Repealed by the Conservation of Wildlife and Nature Ordinance 1999.

1.3.3 Conservation of Wildlife & Nature Ordinance 1999

The Ordinance is structured in four parts as follows:

e Part | provides definitions of terms;

e Part |l provides for the protection of wild birds (Section 3), other wild animals (Section 4), and
plants (Section 7), the prohibition of introduction of new species (Section 8) and the
establishment of a licensing regime for certain activities (Schedule 9) including activities
relating to protected species that would otherwise be illegal;

e Part lll provides for the designation of National Nature Reserves (NNRs - Section 13); the
development of management plans for NNRs in private ownership (Section 14); and
regulations controlling activities permissible on particular NNRs (Section 15); and

e Part IV includes miscellaneous provisions including offences by corporations (Section 17);
repeals of previous legislation (Section18); and fees to visit islands (Section 19).

Three Schedules provide lists of, respectively, wild birds that may be taken, protected wild non-avian
animals, and wild plants.

1.3.4 Endangered Species Protection Ordinance 2015

This Ordinance provides for the transposition of obligations under CITES into Falklands Islands
legislation.

1.3.5 Environment Charter 2001

The 2001 Environment Charter is a formal agreement between UK and the Falkland Islands
government on desirable actions related to the environment. Its rationale is to highlight the main
obligations arising from the CBD (above). It documents commitment made by both the UK and
Falkland Islands governments. Its main provisions, inter alia, are as follows:

“COMMITMENTS

The government of the UK will:

1. Help build capacity to support and implement integrated environmental management which is
consistent with the Falkland Islands' own plans for sustainable development.

2. Assist the Falkland Islands in reviewing and updating environmental legislation.

3. Facilitate the extension of the UK's ratification of Multilateral Environmental Agreements of benefit
to the Falkland Islands and which the Falkland Islands has the capacity to implement.

4. Keep the Falkland Islands informed regarding new developments in relevant Multilateral
Environmental Agreements and invite the Falkland Islands to participate where appropriate in the
UK's delegation to international environmental negotiations and conferences.

5. Help the Falkland Islands to ensure it has the legislation, institutional capacity and mechanisms it
needs to meet international obligations.
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https://www.legislation.gov.fk/view/html/inforce/2021-01-08/fiord-2015-13?query=((Repealed%253DN%2520AND%2520DocType%253D%2522fiord%2522%2520AND%2520PitValid%253D%2540pointInTime(20210108135406)%2520AND%2520DocStatus%253D%2522inforce%2522)%2520OR%2520(Repealed%253DN%2520AND%2520DocType%253D(%2522fisl%2522%2520OR%2520%2522fiproc%2522)%2520AND%2520PitValid%253D%2540pointInTime(20210108135406)%2520AND%2520DocStatus%253D%2522inforce%2522))%2520AND%2520(Content%2520%253D%2520(%2522Endangered%2522%2520AND%2520%2522Species%2522%2520AND%2520%2522Ordinance%2522))&displayQuery=%5B%7B%22name%22%3A%22Document%20types%22%2C%22value%22%3A%22In%20force%20Ordinances%2C%20In%20force%20Secondary%20Legislation%22%7D%2C%7B%22name%22%3A%22Query%22%7D%2C%7B%22name%22%3A%22Search%20for%22%2C%22value%22%3A%22Endangered%20Species%20Ordinance%22%2C%22operator%22%3A%22AND%22%7D%2C%7B%22name%22%3A%22Search%20in%22%2C%22value%22%3A%22All%20content%22%7D%2C%7B%22name%22%3A%22Search%20using%22%2C%22value%22%3A%22All%20of%20the%20words%22%7D%2C%7B%22name%22%3A%22Year%22%2C%22operator%22%3A%22AND%22%7D%2C%7B%22name%22%3A%22Number%22%2C%22operator%22%3A%22AND%22%7D%2C%7B%22name%22%3A%22Point%20in%20time%22%2C%22value%22%3A%2208%2F01%2F2021%22%2C%22operator%22%3A%22AND%22%7D%5D
https://www.fiassociation.com/shopimages/pdfs/11.%202001%20Environment%20Charter.pdf

6. Promote better cooperation and the sharing of experience and expertise between the Falkland
Islands, other Overseas Territories and small island states and communities which face similar
environmental problems.

7. Use UK, regional and local expertise to give advice and improve knowledge of technical and
scientific issues.  This includes regular consultation with interested non-governmental
organisations and networks.

8. Use the existing Environment Fund for Overseas Territories, and promote access to other sources
of public funding, for projects of lasting benefit to the Falkland Islands' environment.

9. Help the Falkland Islands identify further funding partners for environmental projects, such as
donors, the private sector or non-governmental organisations.

10. Recognise the diversity of the challenges facing Overseas Territories in very different socio-
economic and geographical situations.

11. Abide by the principles set out in the Rio Declaration on environment and development (See
Annex 2) and work towards meeting International Development Targets on the environment (See
Annex 3).”

“The government of the Falkland Islands will:

1. Bring together government departments, representatives of local industry and commerce,
environment and heritage organisations, the Governor's office, individual environmental
champions and other community representatives in a forum to formulate a detailed strategy for
action. (See Annex 1).

2. Ensure the protection and restoration of key habitats, species and landscape features through
legislation and appropriate management structures and mechanisms, including a protected areas
policy, and attempt the control and eradication of invasive species.

3. Ensure that environmental considerations are integrated within social and economic planning
processes; promote sustainable patterns of production and consumption within the territory.

4. Ensure that environmental impact assessments are undertaken before approving major projects
and while developing our growth management strategy.

5. Commit to open and consultative decision-making on developments and plans which may affect
the environment; ensure that environmental impact assessments include consultation with
stakeholders.

6. Implement effectively obligations under the Multilateral Environmental Agreements already
extended to the Falkland Islands and work towards the extension of other relevant agreements.

7. Review the range, quality and availability of baseline data for natural resources and biodiversity.

8. Ensure that legislation and policies reflect the principle that the polluter should pay for prevention
or remedies; establish effective monitoring and enforcement mechanisms.

9. Encourage teaching within schools to promote the value of our local environment (natural and
built) and to explain its role within the regional and global environment.

10. Promote publications that spread awareness of the special features of the environment in the
Falkland Islands; promote within the territory the guiding principles set out above.

11. Abide by the principles set out in the Rio declaration on environment and development (See Annex
2) and work towards meeting International Development Targets on the environment (See Annex
3).”

1.3.6 The Falkland Islands Development Plan 2001-2016

The Development Plan provides basic planning control provisions largely with respect to the built
environment. The Development Plan for the first time, established island-wide planning policy for
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guiding development and the use of land. It is in two parts: the Falkland Islands Structure Plan and
the Stanley Town Plan. Both ran from 2001 to 2016. Its application has presumably been extended
since 2016, but no information is available.

1.3.7 The Falkland Islands Biodiversity Strategy 2008-18

The Falkland Islands Biodiversity Strategy 2008-18 was approved by Executive Council in December
2008 and is supported by the Falkland Islands State of the Environment Report 2008. The strategy
outlines conservation priorities for the Falkland Islands over a ten year period. It was reviewed in
2011. Its application has presumably been extended since 2016, but no information is available.

2. Current State of Research — Stefanie Carter

2.1 Geology

The Geology of the Falkland Islands is covered by Greenway (1972), Aldiss & Edwards (1999) and Stone
(2010). The Falklands were only partially glaciated during the last ice age; glacial features are therefore
only present above 500 metres. Consequently, cirques with glacial tarns only exist in the quartzite
outcrops around Mount Adam, Mount Usborne and the Hornby Mountains Lakes. Most other lakes
overlie less resistant sediment and were formed either by wind erosion (deflation hollows), melting
of ground ice and subsequent collapse of underlying soil, or the enclosure of streams by barrier
beaches. The latter occur frequently around the coastline when streams are weaker than the local
wave action and barrier beaches can be formed (Greenway, 1972; Aldiss & Edwards, 1999).

The river drainage systems were first established during a period of low sea level, which was then
followed by sea-level rise in the early Pleistocene, which means that the rivers had to adjust to higher
sea levels and now are therefore sluggish and an underfit with the coastline (Greenway, 1972; Aldiss
& Edwards, 1999).

2.2 Habitat and Soil Mapping

A broadscale habitat map was created as part of the Darwin Plus 065 ‘Coastal habitat mapping of the
Falkland Islands and South Georgia’ (2017 — 2019) project. The habitat map was constructed from
Sentinel-2 imagery from January and February 2018 and ground truthing points by a random forest
classification. It consists of 22 terrestrial and coastal categories, which include one layer for inland
waters. The habitat map is available through the project’s webGIS.

The Darwin Plus 083 ‘Soil map and online database as climate change mitigation tools’ (2018-2020)
project created a range of soil maps, which included soil class, erosion extent, peatland extent, erosion
risk, eight chemical properties, four physical properties and data on soil microbiology. These maps
were created by digital soil mapping with spatial covariates (e.g. topography, geology, habitat
classification, Sentinel-2 imagery) and linked with observations using a trained machine-learning
model. The maps are at a resolution of 30 m per pixel and can be accessed through the project’s
webGIS.
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2.3 Climate Change and Weather Recording

Rainfall records going back as far as 1874 were collated and analysed by McAdam (2012); one of the
project’s outputs was a total annual rainfall map for the Falklands (Figure 1). Annual precipitation
ranges from 273 mm to 1425 mm depending on the geographical region with spring being consistently
the driest season (McAdam, 2012); average annual rainfall across the Falklands is 559 mm (Jones et
al., 2013). Upson et al. (2016) assessed climate change predictions and the impact on terrestrial
ecosystems. Soil moisture deficit is calculated by the difference between rainfall and
evapotranspiration, whereas the latter is a combination of evaporation from the soil surface and
transpiration from plants (Upson et al., 2016). Currently, an annual soil moisture deficit of 74 mm
across 157 days in spring and summer prevails on average across the Falklands. A predicted increase
of 2.2 °C (upper limit by 2080) in mean temperature combined with a decrease of rain in the spring
could mean that this deficit might be as high 116 mm across 177 days (Upson et al., 2016). Whilst this
is not directly applicable to wetlands, evaporation does occur from lakes and rivers and it is highly
likely that a similar deficit between rainfall and evaporation occurs for a significant period in spring
and summer. This deficit may be exacerbated by increasingly stronger winds and higher frequency of
gales (Jones et al., 2016) but to which extend this may be happening is unclear.

A GIS study by Liffen (2020) used Sentinel-1 satellite imagery from January 2017 to December 2019 to
investigate how water extent in inland water bodies varies between and within years. Within the study
area — a large subsection of the Falkland Islands — the smallest lake extent was 85 km?, whilst the
highest was 219 km?2. One particular lake also highlighted the variability between years: in 2017 and
2018 it did not lose much water during the summer months but water loss was much more substantial
in 2019.

Weather is currently recorded in the Falkland Islands by weather stations owned by the UK’s military
of defence (MOD); their data is openly accessible online (Ogimet, 2021). The stations’ locations are
presented in Figure 2. SAERI also own a weather station located in Stanley; the data can be requested
through the IMS-GIS data portal. Premier Qil also own a weather station, which is located at Long
Island but the data are not freely available. More weather stations are owned privately and are
thought to be located in Stanley, Darwin and on Sea Lion Island.
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Figure 1: Total annual rainfall map for the Falkland Islands created by Tom McAdam for McAdam (2012).
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Figure 2: Location of MOD weather stations.

2.4 Physical Hydrology and Bathymetry

Falkland Islands ponds and lakes were mapped by performing a supervised classification of two
Landsat 8 images from August 2013 and June 2014 combined with manual digitisation using the OS
map. The final shapefile only includes around 75% of the inland ponds and lakes (Figure 3) (SAERI,
2015). Rivers and stream were mapped by extracting the channel network from the Digital Elevation
Model (30 m accuracy) (SAERI, 2019). No further information regarding accuracy and coverage are
given; however, the map (Figure 4) highlights one area in the north of East Falkland, which appears
more detailed than the remaining area. Shapefiles for Falkland Islands ponds, lakes and rivers can be
requested from the IMS-GIS data Centre.

Bathymetric maps of inland waters were created for tarns on Mount Adam (Hall, 2015) and Mount
Usborne (Lowell, 2018). Point soundings were used to create maps of Mount Adam’s North and South
Tarns to an accuracy of less than 0.5 m depth. South Tarn has a maximum depth of 16 m, whereas
North Tarn is 20 m deep at its deepest point (Hall, 2015). Water depth for the tarns on Mount Usborne
were obtained using a geophysical depth sounder along transects from a boat, the accuracy isup to 1
m. The depth of the Mount Usborne tarns ranges from 2.85 to 12.28 m (Lowell, 2018).

Depth of waterbodies was also measured as part of the Falkland Islands - Biodiversity Research In
Lakes (FI-BRIL) Project, led by Roger Flower at the University College London’s Geography department,
which involved a field trip to the Falkland Islands in February and March 2001. Excluding Mount Adam
Tarn, the depth of 31 water bodies ranged from 0.2 to 2.2 m (Flower, unpublished data).
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Figure 3: Inland ponds and lakes mapped by SAERI (2015).
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Figure 4: Rivers and streams mapped by SAERI (2019).

2.5 Water Chemistry

Flower et al. (2012) assessed the chemistry of 28 water bodies in relation to diatoms. Three groups of
water body types were identified: low pH combined with high water colour, low conductivity
combined with low water colour and high conductivity with higher pH. Generally, the pH ranged from
4.18 to 7.58 and nutrients (NO3 nitrate and PO4 phosphate) were low although higher phosphate
occurred where large numbers of birds were present. High turbidity was evident in most water bodies,
which would have led to low light levels. Conductivity ranged widely and sea-salt inputs into water
chemistry were evident.

A further project by Evans and Felgate (unpublished data) involved fieldwork in 2017 and 2019 and
investigated land-ocean nutrient cycling in four rivers on east Falkland and one river on West Falkland
but also included several lakes on West Falkland.

Water analyses in relation to drinking water and sources of drinking water are regularly carried out by
the Public Works Department’s water plant in Stanley and the water plant at MPA.

2.6 Vertebrates
2.6.1 Birds

The only Falkland Islands wide breeding bird survey was carried out over ten breeding seasons from
1983/84 to 1992/93; the results are published in Woods & Woods (1997). In this book, population
estimates are given for each breeding bird species occurring in the Falklands and their distribution is
noted ina 10 x 10 km grid raster. Of all the 255 10-km squares containing land, records were received
from 234 squares. Squares without any records were mostly coastal squares with very little land as
well as five squares in the centre of East Falkland. Out of the 65 surveyed species, 26 directly associate
with freshwater aquatic habitats, either feeding or breeding in or on the margins of aquatic habitats.
These species and their population estimates — given in pairs — are listed in Annex 1, Table Al. The
population estimates are very wide-ranged and the maximum number is often almost twice as high as
the minimum number. Wetlands International (2020) also publish population estimates for the
Falkland Islands; their numbers are given for individuals rather than pairs and even though they may
appear as more up-to-date they are based on Woods & Woods (1997) multiplied by a factor of three;
therefore assuming one additional individual per pair. Woods (2017) provides a more up to date
assessment of breeding species but without new population estimates and adds two species to the
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list of breeding birds whilst removing one, which gives a total of 27 breeding birds associated with
freshwater aquatic habitats (Annex 1, Table 1), of which one is introduced (Anser anser).

Since the Woods & Woods (1997) breeding bird survey, numerous smaller-scaled bird surveys have
been carried out, focussing on off-shore islands. These records have been collated up until 2017 in the
Falkland Islands Biodiversity Database but only records up until 2013 are available for review (FIG,
2014). For all bird species, this database contains few scattered records from the 1910s to the 1980s.
From 1993 onwards, the records become more numerous with the last available entry from 2013.
There are 1638 entries in the database for all bird species related to freshwater and aquatic habitats;
the locations of these records is presented in Figure 5, which highlights the focus of the database on
off-shore islands. It should be noted that the database is not a complete dataset because many islands
have not been surveyed and that absence of a record does not necessarily mean absence of a species
from that location (Sally Poncet, pers. comm.).

Bird surveys based on mainland East and West Falkland are less numerous. They include a coastal
survey of Berkeley Sound in summer 2016, winter 2017, spring 2018 and autumn 2019 (unpublished
data), almost annual surveys of coastal birds in Stanley Harbour and Cape Pembroke between 2013
and 2020 (Poncet, 2020a) and a survey of West Lagoons Pond (Poncet, 2020b).

Additionally, vagrant birds are also recorded regularly in the Falkland Islands, some of which may even
breed occasionally. A fully annotated checklist of all bird species recorded in the Falklands is published
in Woods (2017). Vagrant species are also annually collated and published by Falkland Conservation
(2020). All 42 rare and vagrant birds associated with freshwater and aquatic habitats listed in this
publication are collated in Annex 1, Table A2.

There are 22 IBAs designated in the Falkland Islands, of which only five are on the mainland, the
remaining 17 are either individual offshore Islands or clusters of offshore islands (Woods et al., 2009).
Population estimates for some bird species at each of the IBAs are available from BirdLife International
(2021).

Further work on birds in the Falkland Islands concerns hybridisation and the ecology of particular
species. At least 16.4% of species have been documented to hybridise in the wild, which is particularly
common amongst Anseriformes with over 60% of species having hybridised (Ottenburgh, 2015). There
has been one recorded occurrence of hybridisation between a speckled teal Anas flavirostris and a
yellow-billed pintail Anas georgica has been recorded in the Falkland Islands (McCracken & Wilson,
2011). The ecology of rufous-chested dotterel Charadrius modestus and two-banded plover
Charadrius falklandicus, which were addressed by St. Clair (2010) and aspects of the ecology of upland
geese Chloephaga picta was the focus for Gladbach et al. (2010).

18



e e

Figure 5: Locations of bird surveys conducted between 1910 and 2013, which recorded freshwater and aquatic species listed
in Annex 1, Table A1, as collated in FIG (2014).

2.6.2 Fish

The first and most extensive survey of freshwater habitats across the Falkland Islands took place in
1999 and was completed by McDowall et al. (2001). This work consisted of primary data collected at
146 sites across both East and West Falkland. Subsequent studies have utilised this data set with sites
being revisited and new sites being surveyed with an aim to provide comparative survey results and
increase the extent of knowledge (Ross, 2009; Vanhaecke et al., 2012; Fowler, 2013 and Minett et al.,
2020).

There are four species of freshwater fish that have been identified as being present in the Falklands,
three of these being native species (Minett et al., 2020): Galaxias maculatus (minnow), Aplochiton
zebra (zebra trout) and a recently identified Aplochiton taeniatus. The species A. taeniatus has
previously been misidentified as A. zebra (Vanhaecke et al., 2012). In addition to this, a number of
species were introduced to the Falklands in the early 20" century in order to provide artificial
populations of fish to support commercial and recreational fishing, but Salmo trutta (brown trout) was
the only species to become established (McDowall et al. 2005).

Historic literature has also suggested an occasional record of Galaxias attenuates, this has, however,
often been attributed to misidentification of juvenile G. maculatus; highlighting issues with
misidentification as a result of dynamic life stages (McDowall et al., 2005). Additional recorded species
on the Falklands include a single specimen of a Geotria australis (southern pouched lamprey) and
Galaxias smithii (upon re-examination identified as G. platei) (McDowall, et al., 2001). These species
have not been recorded in any subsequent survey and their presence in the Falklands is highly unlikely.
A number of marine species are known to reach estuaries and lower sections of freshwater streams,
such as Eleginops maclovinus (locally known as mullet) and Odontesthes smittii and Odontesthes
nigricans (locally referred to as smelt or pejerrey) (McDowall et al., 2005).

Galaxias maculatus (minnow)

The G. maculatus is a native species that is commonly found in the Falklands (Figure 6), whilst also
having one of the widest known distributions of freshwater fish in the world (Chapman et al., 2006).
Life strategies between populations vary, with recorded land locked populations within freshwater
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systems whilst other populations are known to exhibit a more diadromous life strategy. G. maculatus
populations in the Falklands have varying numbers of vertebrae, which is related to varying life
strategies (Cussac et al., 2004). Chapman et al. (2006) also indicated that many key elements of the
life cycle of the G. maculatus, such as spawning seasons, timing of adult migration, larval migrations
and growth, might vary between populations.

G. maculatus has a very widespread distribution across the Falkland Islands and commonly co-exist
with both S. trutta and the Aplochiton spp. Although they are still quite abundant across the Falklands
and no concern for the populations exists (McDowall et al. 2001), it can be assumed that S. trutta
introductions would have had negative impacts on G. maculatus and that this species would have
been more widespread and abundant before the introductions occurred (McDowall et al., 2005).

G- s

Figure 6: Distribution of Galaxius maculatus in the Falkland Islands based on data from Stewart (1973), McDowall et al.
(2001), Dartnall & Hollwedel (2007), Ross (2009), Fowler (2013). Filled triangle = presence, empty triangle = absence.

Aplochiton zebra and Aplochiton taeniatus

Aplochiton spp. are native to the Falklands. Little is known about their life history but it is assumed
that their life cycle is similar to that of G. maculatus and both landlocked and diadromous populations
exist (McDowall et al., 2001).

Believed to have once been abundant, the population of A. zebra is now declining due to the
colonisation of S. trutta of Falkland’s waterways (McDowall et al., 2001). Presence of Aplochiton spp.
in relation to presence and absence of S. trutta (Figures 7 and 8) clearly demonstrates that the
Aplochiton species’ stronghold exists in areas where S. trutta are absent, such as Lafonia and the
southern half of West Falkland. This suggests that a further spread of S. trutta is likely to negatively
impact upon Aplochiton populations as previously suggested (McDowall et al., 2001 and Clark et al.,
1994). Nonetheless, both species are protected in the Falkland Islands under the Conservation of
Wildlife and Nature Ordinance, 1999, Schedule 2 (FIG, 1999).

When considering the absence Aplochiton spp. in relation to presence of S. trutta (Figure 9); it is
evident that many locations remain uncolonised by Aplochiton spp. despite an absence of S. trutta,
which strongly suggests that other factors contribute to the distribution of Aplochiton spp.

The presence of A. taeniatus in Falkland waterways was only discovered in 2008 through DNA
barcoding and misidentification of A. taeniatus as A. zebra by phenotypic criteria can be common. The
status of either of these species and how each of them individually have been affected by S. trutta is
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unknown. Hybridisation between both Aplochiton species also occurs, which may further impact the
populations (Vanhaecke et al., 2012).

IS )

Figure 7: Presence of Aplochiton spp. (filled circles) in relation to absence of S. trutta (empty squares): black circles (McDowall
et al., 2005), blue circles (Ross, 2009), red circles (Vanhaecke et al., 2012), pale green circles (Fowler, 2013), purple circles
(Minett et al., 2020). Empty squares represent collated locations from McDowall et al. (2005), Ross (2009), Fowler (2013),

Minett et al. (2020).

G- e

Figure 8: Presence of Aplochiton spp. (filled circles) in relation to presence of S. trutta (filled squares): black circles (McDowall
et al., 2005), blue circles (Ross, 2009), red circles (Vanhaecke et al., 2012), pale green circles (Fowler, 2013), purple circles
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(Minett et al., 2020). Filled squares represent collated locations from McDowall et al. (2005), Ross (2009), Fowler (2013),
Minett et al. (2020).

G- 4

Figure 9: Presence of S. trutta (filled grey squares) in relation to absence of Aplochiton spp. (empty circles): black circles
(McDowall et al., 2005), blue circles (Ross, 2009), pale green circles (Fowler, 2013), purple circles (Minett et al., 2020). Filled
squares represent collated locations from McDowall et al. (2005), Ross (2009), Fowler (2013), Minett et al. (2020).

Salmo trutta (brown trout)

S. trutta are native to Europe and parts of northern Africa (Eldgy et al., 2015) and show varying life
strategies depending on their environment, with an ability to remain in freshwater systems for the
duration of their lifetime or exhibit an anadromous life strategy. Most populations of S. trutta have
been known to consist of individuals with both of these life strategies, some remain in freshwater
systems while others may become sea trout while still originating from the same spawn (Eldgy et al,
2015).

S. trutta have been commonly introduced beyond their native range as a stocked species for fisheries
by European settlers. Invasive populations of S. trutta often have significant negative impacts on
native ecosystems, and are amongst the ‘100 of the World’s Worst Invasive Alien Species’ (Lowe et al,
2000). This is often exacerbated by the public’s favourable opinion towards angling; the recreational
and short-term economic benefits often make it difficult to design management plans for population
control and eradication is likely to be strongly opposed (Allendorf & Lundquist, 2003).

In the Falkland Islands, of a number of fish species that were introduced , S. trutta is the only one to
have become established (McDowall et al., 2005). The complete set of sites where S. trutta were
introduced between the years 1944 and 1962 and the present-day distribution are highlighted in
Figure 10.
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)
Figure 10: Distribution of Salmo trutta in the Falkland Islands based on data from Stewart (1973), McDowall et al. (2001),
Ross (2009), Fowler (2013), Minnett (2020). Filled square = presence, empty square = absence. Blue circles are S. trutta
introduction sites between 1944 and 1962 (locations from Fowler, 2013).

2.7 Invertebrates

Freshwater invertebrates in the Falkland Islands have been covered by a number of surveys. Specific
groups were targeted by Stock & Platvoet (1991) (amphipods), Bartsch (2001) (halacarid mites —
Peregrinacarus), Pugh & Scott (2002) (Molluscs), Dytiscidae (Convey (2017, unpublished data) and
Maturana et al. (2019) (copepods — Boeckella). Broader invertebrate surveys accompanied general
research on earth science and ecology (Clark et al., 1994) and research on fish (McDowall et al.,
unpublished data) and chemistry (Flower et al., 2012). Dartnall & Hollwedel (2007) came to the
Falkland Islands to study freshwater invertebrates in particular and carried out a very extensive survey.
The Falkland Islands Invertebrate Conservation Project (2004-2007) mainly focussed on terrestrial
invertebrates but also included some freshwater invertebrates (Falklands Conservation, 2007).

Itis difficult to assess how many species of freshwater invertebrates may actually exist in the Falklands
because many individuals have not been identified to species level. Dartnall & Hollwedel (2007) report
a total of 129 species from their study but this includes many unidentified species and different forms
of the same species. Reviewing the existing data, there are as many as 78 species with another possible
43 unidentified species across six phyla (Annex 2, Table A3). These unidentified species have been
identified to either genus, family, order or class level and are unlikely to be one of the previously
identified species. The most diverse phyla are the Arthropoda and the Rotifera, the latter were
covered exclusively by Dartnall & Hollwedel (2007). Within the arthropods, the Chironomidae stand
out as diverse with 18 unconfirmed possible species, 12 of which have been identified to genus level
(Annex 2, Table A4).

Two amphipod species may be endemic to the Falklands (FI-BRIL, 2003) and there is no record of
introduced invertebrate species. The Falkland Islands freshwater fauna is less species rich than other
temperate regions but richer than any subantarctic or maritime Antarctic islands (Dartnall &
Hollwedel, 2007).
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2.8 Plants
2.8.1 Macrophytes

Macrophytes

The first significant and authoritative publication on vascular plants in the Falkland Islands was
published by David Moore in 1968 (Moore, 1968). His work is based on the collections and descriptions
made by about 60 people since the first botanist — Antoine Joseph Pernetty — visited the Falklands in
1764. Since Moore’s publication in 1968 several guides (Davies and McAdam, 1989; Woods, 2000;
Liddle, 2007; Heller et al., 2019) and atlases (Broughton & McAdam, 2005; Upson & Lewis, 2014) have
been published and added substantially to the knowledge of vascular plants in the Falklands.
Additionally, the online Brahms catalogue (Falkland Conservation & RGB Kew, 2014) contains a large
collection of plant records but it does warn that some records may not be reliable.

A total of 180 native vascular plant species have been recorded in the Falklands of which 14 are
endemic (Heller et al., 2019). Additionally, 175 non-native species have been recorded (Broughton &
McAdam, 2002). All vascular plant species from Heller et al. (2019) occurring in aquatic habitats or
occurring within the margins of aquatic habitats are compiled in Annex 3, Table A5. A total of 37 have
been identified as being associated with aquatic habitats. The majority occur in the margins of aquatic
habitats and only six species are truly aquatic: Elatine triandra (waterwort), Littorella australis
(shoreweed), Potamogeton linguatus (native pondweed), Ruppia filifolia (tasselweed), Myriophyllum
quitense (water-milfoil), Callitriche antarctica (water-starwort); the latter two are the only ones
occurring frequently. The distribution maps for the six aquatic species based on the Brahms catalogue
(Falkland Conservation & RGB Kew, 2014) are presented in Figure 11. There are no endemic species
amongst the aquatic plants and the ones growing in the margins of aquatic habitats.

Out of the six truly aquatic species, L. australis and P. linguatus have a high vulnerability and the
remaining four species have a moderate vulnerability to climate change. The climate change risk
assessment for native plant species included the variables ‘dependence on climate-sensitive habitats’
and ‘habitat specialisation’; it is therefore not surprising that aquatic plant species are ranked high on
the vulnerability list. Introduced species occur within aquatic habitats (Annex 3, Table A5) but most
are scarce or rare and none are truly aquatic (Heller et al., 2019); introduced vascular plant species
are therefore unlikely to currently have a significant impact on aquatic habitats.

Callitriche antarctica Elatine triandra
) NS N
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Figure 11: Distribution of aquatic plants in the Falklands Islands. Orange dots are from Upson & Lewis (2014), dark blue
dots are from a combination of different projects, including citizen science; the dark blue dots may not be reliable. Absence
of a dot only indicates it has not been recorded; it does not necessarily indicate guaranteed absence of that species.

2.8.2 Bryophytes

In the Falkland Islands mosses were first assessed by Matteri (1986), who recorded 146 taxa, and
liverworts and hornworts were first investigated by Engel (1990), who recorded 131 taxa. Most
recently, lower plants were the focus of the Darwin Plus 017 project run by Falklands Conservation
(Crabtree, 2016). They concluded the project with 185 taxa for moss (Larrain et al., 2017) and 154 taxa
for liverworts (Crabtree, 2016). It is not evident from the project’s outputs which species are likely to
occur in aquatic environments. Furthermore, there is also no guide on identification and the ecology
of bryophytes in the Falkland Islands.

2.8.3 Microphytes

Diatoms were investigates in detail as part of the aforementioned FI-BRIL project. This project
recorded a total of 233 freshwater taxa, which included 11 new species for the Falkland Islands
(Flower, 2005). Diatom distribution is strongly influenced by electric conductivity and pH and diatom
assemblage can be split into three main groups according to the water chemistry (Flower et al., 2012).
Jittner et al. (2019) described an additional four species within the genus Eunotia.
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3. Gap Analysis

Weather recording and monitoring of climate change impacts

The Upson et al. (2016) Climate Change Risk Assessment and related publications on climate and
weather analyses (McAdam, 2012; Jones et al., 2013; Jones et al., 2016) provide valuable baseline data
on the subject. However, scientific assessment of weather patterns is not on-going and is not linked
to conditions on the ground such as soil moisture, evaporation or water level. The GIS study by Liffen
(2020) as well as observed localized effects show that rainfall levels across the summer vary strongly
between years but it is unclear what the ‘normal’ cycle is and how ‘normal’ patterns are changing.
Future research should continuously analyse weather patterns and link these to conditions on the
ground such as soil moisture, evaporation or water level

Physical Hydrology and Bathymetry

The shapefiles for rivers and lakes are not complete but can be updated using the ‘inland waters’ layer
of the broadscale habitat map created as part of the Darwin Plus 065 Coastal Mapping project. Apart
from these shapefiles very little is known about the physical hydrology and bathymetry of waterbodies
in the Falklands. Water levels are not monitored in any water body. Anecdotal evidence highlights that
in recent years, some lakes are drying out completely over summer, which have never been dry before.
However, there is no recorded baseline on which lakes ‘normally’ dry out. If more bathymetric profiles
were available, climate change impacts in relation to drying out of lakes could possibly be better
predicted. Future research should update existing shapefiles for rivers and lakes, monitor water levels
in different types of water bodies and complete a study of satellite imagery to establish a baseline on
which lakes regularly dry out over the summer.

Water Chemistry

Previous work (Flower et al., 2012) highlights the variability of water chemistry across the Falklands.
However, only a limited number of water bodies have been surveyed. More field research is required
to sample more lakes and streams to establish a more comprehensive baseline of water chemistry.

Birds

The only Falklands-wide bird survey was completed almost 30 years ago and reported very broad
population figures. The long-term Falkland Islands Seabird Monitoring Programme censuses the
number of breeding penguins and black-browed albatross at select sites. This means that presently,
there is no reliable information available on the population status and trend of birds associated with
freshwater aquatic habitats (as well as other bird groups such as passerines and raptors). Changing
climates may affect many factors important to birds in freshwater habitats, such as water levels, plant
emergence, food availability but any impact on bird populations is currently unrecorded. In the
context of freshwater aquatic habitats, it would be useful to undertake targeted surveys of key species
to update population estimates.

Fish

Freshwater fish were the focus of several research projects in the last 20 years, including one on-going
project on trout (Minnett, 2020). Much information is available on the distribution of the different
freshwater species. Nonetheless, the status and anticipated decline of Aplochiton spp. should be
evaluated; an island-wide census has never been carried out with island-wide surveys.

26



Invertebrates

Whilst invertebrates have received considerable attention from various research projects, many
individuals have not been identified to species level; it is therefore unclear which and how many
species actually exist in the Falklands and what their distributions are.

Plants

With the publication of Heller et al. (2019), a substantial amount of information is available on most
macrophyte species occurring in the Falklands. However, the biggest gap is knowledge of aquatic
species distributions due to lack of surveying. From the current published literature it is unclear which
of the recorded bryophytes occur in freshwater habitats; identification of aquatic bryophytes is also
currently challenging. An ID guide tailored to the Falkland Islands would be very helpful in recording
and mapping aquatic bryophytes. Two researchers targeted diatoms specifically and both described
new species to science; it is therefore likely that further work would reveal more species.

Geographical Coverage

Figure 12 presents the combined survey locations from all freshwater research (fish, invertebrate and
chemistry research projects). Although the road network is not shown, survey locations tend to be
adjacent to roads or established off-road tracks. Further work should be broadened to include survey
locations that are more remote, which will ensure unbiased sampling effort.

-b,"
&
Figure 12: Combined locations from Stewart (1973), McDowall et al. (2001), Dartnall & Hollwedel (2007), Ross (2009), Flower

(2012), Fowler (2013), Convey (2017), Juttner (2019), Maturana (2019), Minnett (2020), Evans and Felgate (unpublished
data).
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3.1 Summary

It is recommended that the following areas are covered by future work either as part of this Darwin
Plus 116 Wetlands Project or by follow-up projects:

On-going long-term analysis of weather patterns and linking of these to conditions on the
ground such as soil moisture, evaporation or water level

Update of existing shapefiles for rivers and lakes

Long-term monitoring of water levels of different types of water bodies

Detailed study with satellite imagery to establish a baseline on which lakes regularly dry out
over the summer

Extensive surveys for water chemistry across the Falklands

Islands-wide bird survey focusing on birds associated with freshwater aquatic habitats to
establish reliable numbers for population estimates

Island-wide census of Aplochiton spp.

Focus on invertebrate surveys and identify all invertebrates to species level instead of higher
levels

Focus on plant surveys to increase knowledge of distribution of individual surveys

Create ID guide on aquatic bryophytes

Continue work on diatoms

Extend the geographical range for work on freshwater
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5. Annexes

5.1 Annex 1 — Birds

Table Al: Breeding birds of the Falkland Islands associated with freshwater aquatic habitats; lines 1 to 26 taken from
Woods & Woods (1997); note that line 12 Chloephaga poliocephala is now considered a former breeding species (Woods,

2017). Lines 27 and 28 are additional species from Woods (2017) now considered breeding species.

English Name Latin Name Family Population (pairs)
1 Cinnamon Teal Anas cyanoptera Anatidae 12-22
2 Speckled Teal Anas flavirostris Anatidae 6,000-11,000
3 Yellow-billed Pintail Anas georgica Anatidae 600-1,000
4 Chiloe Wigeon Anas sibilatrix Anatidae 500-900
5 Crested Duck Anas specularioides Anatidae 7,000-12,000
6 Silver Teal Anas versicolor Anatidae 800-1,500
7 Feral Domestic Goose Anser anser Anatidae 300-600
8 Two-banded Plover Charadrius falklandicus Charadriidae 7,000-13,000
9 Rufous-chested Charadrius modestus Charadriidae 11,000-21,000
Dotterel
10 | Kelp Goose Chloephaga hybrida Anatidae 10,000-18,000
11 | Upland Goose Chloephaga picta Anatidae 46,000-85,000
12 | Ashy-headed Goose Chloephaga poliocephala | Anatidae 50-90
13 | Ruddy-headed Goose Chloephaga rubidiceps Anatidae 14,000-27,000
14 | Black-necked Swan Cygnus melancoryphus Anatidae 300-600
15 | Magellanic Snipe Gallinago magellanica Scolopacidae 5,000-9,000
16 | South American Snipe Gallinago paraguaiae Scolopacidae 5,000-9,000
17 | Blackish Oystercatcher | Haematopus ater Haematopodidae | 4,000-9,000
18 | Magellanic Haematopus leucopodus | Haematopodidae | 7,000-13,000
Oystercatcher
19 | Kelp Gull Larus dominicanus Laridae 24,000-44,000
20 | Brown-hooded Gull Larus maculipennis Laridae 1,400-2,600
21 | Dolphin Gull Larus scoresbii Laridae 3,000-6,000
22 | Silvery Grebe Podiceps occipitalis Podicipedidae 500-900
23 | White-tufted Grebe Rollandia rolland Podicipedidae 750-1,400
24 | South American Tern Sterna hirundinacea Laridae 6,000-12,000
25 | Falkland Steamer Duck | Tachyeres brachydactyla | Anatidae 9,000-16,000
26 | Flying Steamer Duck Tachyeres patachonicus | Anatidae 200-400
27 | Coscoroba Swan Coscoroba coscoroba Anatidae n/a
28 | White-winged Coot Fulica leucoptera Rallidae n/a
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Table A2: Rare and vagrant bird species of the Falkland Islands associated with freshwater aquatic habitats as listed in

Woods (2017): B? = possible breeder, FB = former breeder, | = introduced, SV = austral summer visitor, V = vagrant (outside
expected range). This list excludes unconfirmed species.

English Name Latin Name Family Status
Spotted Sandpiper Actitis macularius Scolopacidae Vv
White-cheeked Pintail Anas bahamensis Anatidae Vv
Red Shoveler Anas platalea Anatidae B?, V
Mallard Anas platyrhynchos Anatidae FB, |
Ruddy Turnstone Arenaria interpres Scolopacidae Vv
White-bellied Seedsnipe | Attagis malouinus Thinocoridae Vv
Upland Sandpiper Bartramia longicauda Scolopacidae Vv
Sanderling Calidris alba Scolopacidae sV
Baird's Sandpiper Calidris bairdii Scolopacidae sV
White-rumped Sandpiper | Calidris fuscicollis Scolopacidae sV
Stilt Sandpiper Calidris himantopus Scolopacidae Vv
Pectoral Sandpiper Calidris melanotos Scolopacidae sV
Ashy-headed Goose Chloephaga poliocephala Anatidae FB, V
White-faced Whistling Dendrocygna viduata Anatidae \
Duck

Red Gartered Coot Fulica armillata Rallidae \
Red-fronted Coot Fulica rufifrons Rallidae Vv
Fuegian Snipe Gallinago stricklandii Scolopacidae FB, V
Hudsonian Godwit Limosa haemastica Scolopacidae SV
Rosy-billed Pochard Netta peposaca Anatidae \
Whimbrel Numenius phaeopus Scolopacidae SV
South American Painted- | Nycticryphes semicollaris Rostratulidae Vv
snipe

Sooty Tern Onychoprion fuscatus Laridae Vv
Tawny-throated Dotterel | Oreopholus ruficollis Charadriidae \
Lake Duck Oxyura vittata Anatidae Vv
Plumbeous Rail Pardirallus sanguinolentus | Rallidae \
Grey Phalarope Phalaropus fulicarius Scolopacidae Vv
Chilean Flamingo Phoenicopterus chilensis Phoenicopteridae \
American Golden Plover Pluvialis dominica Charadriidae Vv
Grey Plover Pluvialis squatarola Charadriidae \Y
Great grebe Podiceps major Podicipedidae B?, V
Pied-billed Grebe Podilymbus podiceps Podicipedidae \
Purple Gallinule Porphyrio martinicus Rallidae Vv
Austral Rail Rallus antarcticus Rallidae Vv
Wilson's Phalarope Steganopus tricolor Scolopacidae Vv
Common Tern Sterna hirundo Laridae Vv
Snowy-crowned Tern Sterna trudaeui Laridae Vv
Antarctic Tern Sterna vittata Laridae T
Sandwich Tern Thalasseus sandvicensis Laridae Vv
Least Seedsnipe Thinocorus rumicivorus Thinocoridae B?,V
Lesser Yellowlegs Tringa flavipes Scolopacidae \
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Greater Yellowlegs

Tringa melanoleuca

Scolopacidae

Southern Lapwing

Vanellus chilensis

Charadriidae
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5.2 Annex 2 — Invertebrates

Table A3: Overview of the number of invertebrate species by phylum, either confirmed at species level or suggested as
likely additional species at a higher group.

Phylum Phylum (English) Confirmed | Likely Additional
Species Species

Annelida Segmented worms 0 4

Arthropoda Invertebrates with an exoskeleton, a 32 27
segmented body and paired jointed
appendages

Gastrotricha Hairy-bellies (microscopic, worm-like 0 2
pseudocoelomate animals)

Mollusca Molluscs 6 0

Platyhelminthes | Flatworms 0 6

Rotifera Wheel Animals (microscopic and near- 41 3
microscopic pseudocoelomate animals)

TOTAL 79 42
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Table A4: Overview of the number of invertebrate species at family level, either confirmed at species level or suggested as
likely additional species at a higher group.

Class Order Family English Confirme | Likely
d species | additional
species
Arachnida Trombidiformes | Halacaridae Mites 1 0
Branchiopoda | Anostraca not specified Fairy Shrimp 0 1
Branchiopoda | Cladocera Bosminidae Water Fleas 1 0
Branchiopoda | Cladocera Chydoridae Water Fleas 5 1
Branchiopoda | Cladocera Daphniidae Water Fleas 1 0
Branchiopoda | Cladocera Macrothricidae Water Fleas 1 0
Hexanauplia - | Calanoida Centropagidae Copepods 6 0
Copepoda (small
crustaceans)
Hexanauplia - | Cyclopoida Cyclopidae Copepods 2 0
Copepoda (small
crustaceans)
Hexanauplia - | Harpacticoida Canthocamptidae | Copepods 0 1
Copepoda (small
crustaceans)
Insecta Coleoptera Dytiscidae Diving beetles 3 0
Insecta Diptera Chironomidae Non-biting 0 18
midges
Insecta Diptera Culicidae Mosquitos 0 1
Insecta Diptera Psychodidae Drain flies 1 0
Insecta Diptera Syrphidae Hoverfly 2 0
Insecta Diptera Tipulidae Cranefly 1 4
Insecta Hemiptera Corixidae Water 1 0
boatman
Insecta Plecoptera not specified Stonefly 0 1
Insecta Trichoptera Limnephilidae Caddisfly 2 0
Malacostraca | Amphipoda Falklandellidae Malacostraca 2 0
n crustaceans
Malacostraca | Amphipoda Hyalellidae Malacostraca 2 0
n crustaceans
Ostracoda Podocopida Notodromadidae Seed shrimp 1 0
TOTAL 32 27
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5.3 Annex 3 — Plants

Table AS5: List of plants occurring in aquatic habitats or occurring within the margins of aquatic habitats. Occurrence, habitat description and status according to Heller et al. (2019). Climate
change threat according to Upson et al. (2016). Status descriptions for ‘least concern’, ‘near-threatened’, ‘vulnerable’, ‘endangered’, ‘critically endangered’ refer to the Falkland Islands Red

List.

English Name

Latin Name

Aquatic occurrence

Aquatic Habitat Description

Status

Climate Change Threat

Water-starwort

Callitriche antarctica

aquatic

running and standing water

Native, frequent, least
concern

Medium

habitats

Waterwort Elatine triandra aquatic freshwater ponds, lakes, Native, very rare, Medium
margins of rivers endangered
Shoreweed Littorella australis aquatic margins of standing and Native, rare, least High
running water concern
Water-milfoil Myriophyllum quitense | aquatic ponds, lakes and running Native, frequent, least | Medium
water concern
Native Pondweed Potamogeton aquatic running and standing Native, rare, near- High
linguatus freshwater habitats threatened
Tasselweed Ruppia filifolia aquatic in standing open brackish Native, rare, vulnerable | Medium
water
Notched moss-bog Abrotanella margins of aquatic | margins of standing or Native, occasional, Low
emarginata habitats running water least concern
Prickly-burr Acaena magellanica margins of aquatic | margins of standing water, Native, frequent, least | Low
habitats less commonly in margins of concern
running water
Dwarf prickly-burr Acaena pumila margins of aquatic | margins of shallow ponds Native, rare, least Medium
habitats concern
Fuegian bent Agrostis magellanica margins of aquatic | margins of running water Native, occasional, Medium
habitats least concern
Meyen's bent Agrostis meyenii margins of aquatic | margins of running and Native, scarce, least Medium
habitats standing water concern
Creeping bent Agrostis stolonifera margins of aquatic | standing and running water Introduced, occasional | n/a
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Marsh foxtail Alopecurus margins of aquatic | standing and running water Introduced, rare n/a
geniculatus habitats
Wild celery Apium australe margins of aquatic | margins of freshwater habitat | Native, frequent, least | Low
habitats concern
Blood-beak sedge Carex aematorrhyncha | margins of aquatic | running water, less commonly | Native, rare, least Medium
var corralensis habitats in standing water concern
Bank's sedge Carex banksii margins of aquatic | margins of standing water Native, very rare, High
habitats critically endangered
Whitegrass Cortaderia pilosa margins of aquatic | margins of standing water Native, frequent, least | Low
habitats concern
Spike-rush Eleocharis margins of aquatic | standing water, margins of Native, occasional, Medium
melanostachys habitats running water least concern
American willowherb | Epilobium ciliatum margins of aquatic | running water Native, rare, least Low
habitats concern
Marsh pennywort Hydrocotyle margins of aquatic | running water, standing Native, occasional, Low
chamaemorus habitats water least concern
Lilaeopsis Lilaeopsis macloviana | margins of aquatic | lake or pond margins, Native, frequent, least | Medium
habitats seasonal pools, margins of concern
running water
Peppermint Mentha x piperita margins of aquatic | margins of streams Introduced, rare n/a
habitats
Blinks Montia fontana margins of aquatic | in and near running water, Native, occasional, Low
habitats less commonly in standing least concern
water
Arrow-leaved Psychrophila sagittata | margins of aquatic | margins of standing open Native, occasional, Medium
marigold habitats water least concern
Marsh Buttercup Ranunculus margins of aquatic | margins of standing and Native, occasional, High
hydrophilus habitats running water least concern
Falkland buttercup Ranunculus margins of aquatic | margins of seasonal ponds Native, occasional, Medium
maclovianus habitats least concern
False ladle-leaved Ranunculus margins of aquatic | margins of running water Native, scarce, least High
buttercup pseudotrullifolius habitats concern
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Ladle-leaved Ranunculus trullifolius | margins of aquatic | margins of standing water Native, occasional, Medium

buttercup habitats least concern

California club-rush Schoenoplectus margins of aquatic | muddy edges of standing Native, rare, near- Medium

californicus habitats open water threatened
Antarctic hair-grass Deschampsia less common less commonly in small Native, occasional, Low
antarctica ponds, seasonal pools, least concern

margins of larger lakes

Fuegian fescue Festuca magellanica less common less commonly in margins of Native, frequent, least | Low
standing water and streams concern

Soft rush Juncus effusus less common less commonly by running Introduced, rare n/a
water

Berry-lobelia Lobelia pratiana less common less commonly margins of Native, frequent, least | Low
standing water concern

Foxberry Nanodea muscosa less common less commonly in margins of Native, occasional, Low
standing water least concern

Thrift plantain Plantago barbata less common less commonly in rivers and Native, frequent, least | Medium
streams concern

Broad-leaved dock Rumex obtusifolius less common less commonly on the Introduced, scarce n/a
margins of running water

Procumbent Sagina procumbs less common rarely in standing and running | Introduced, frequent n/a

pearlwort water
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