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Introduction

Since 2011, sargassum influxes have been affecting the Caribbean region, becoming a recurring
threat over recent years in the Eastern Caribbean, including in Anguilla, Bfiitigh Islands (BVI)

and Montserrat. Tiese influxes have resulted imcreasingly negative ecological and seeo@nomic
impacts includindpiodiversity loss in coastal and marine ecosystems; health impastsciated with
emissions of hydrogen sulphide and ammonia; aadiceconomic and livelihood impacis the

tourism, fisheries and marine transport sectors. TR 2SO0 X a{ dzA Gl Ayl o6t S al
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approach to manage sargassum influxes to protect and enhance coastal and marine biodiversity and

associated livelihoods. It is being implemented from 2@R24 by the Caribbean Natural Resources
Institute (CANARY) in collaboration witrepartment of Natural ResourcesAnguilla, Ministry of

Natural Resources, Labour and ImmigratidBVI, Department of EnvironmegtMontserrat, Centre

for Resource Management and Environmental Studies (CERMES) of the University of the West
Indies, and thé@rganisation of Edern Caribbean States (OECS) Commission. It is funded by a grant
from the Darwin Initiative.

This scoping report for Montserrat presents findings from:

1 A deskbased review drawing on published data, reports and journal and newspaper articles
and unpublished data, reports and plans/strategies for monitoring and management of
sargassum influxes.

1 A scoping study conducted from January toy\2822 that involved key informant interviews
and field visits to stranding sites to develop site profiles and identify the massiatind
vulnerable areas for sargassum influxes. The key informant interviews were conducted with
five informants from management agencies, research institutions, civil sétigtgrfolk
organisations and tourissrelated enterprises that are impacted by sargassum influxes
and/or engaging in management (see Appendix 1 for the irg@nguestions and Appendix
2 for list of key informants). The interviews sought to gather additional information to fill
information gaps identified in the desk review and better understand local impacts and
management capacities and practices. Field weérge undertaken to ten stranding sites,
which included capturing current photos of strandings (and sourcing past photos if limited
strandings at present) and characterising the sites based on ecological, geophysical and
sociceconomic conditions to devepoprofiles and assess the level of exposure and
vulnerability. Informal and opportunistic interviews were also conducted during the site
visits with local resource users, where feasible, to further supplement information.

The report findings will inform the design and implementation of capacity building, communications
and knowledge mobilisation and further research and monitoring activiti®antserratunder the
project.

Nationalcontextand overview

a2yaSNNI Gz 1y26y a (KS daetoteMihiess oflitgtoivergif, has K S
a total land area of 102.6 Kifde Bettencourt & Imming®8erends, 2015)The island is about 17.7

km long and 11.3 krat itswidest (Figure 1)with 45 km of coastline ar@maritime claim area of

8,120 kn? (Sustainable Fisheries Group, 2QI3ickie et al. (2019dpund that the contribution of
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around 40.4 million XCD per yamross the 8 benefits assessedth tourist expenditures being the
single largest category of benefit, representing almost half of total value.
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Nature-based tourismwasthe mainstay of the Montserratian economy feeveraldecades, a
portion of this being coastal and marine. Howevaredo volcanic eruptions which began in 1995,
tourist arrivals on Montserrahavedropped significantlyde Bettencourt & Imming&8erends, 2015)

Snce the devastation caused by the volcanic eruptions the economy has been heavily dependent on
support from the UK Department for International Developmeniahitontributes approximately
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total budget(Environmental Law Institute, 201%Jurrently, burism contributes an estimated 5% to
GDP, while the fisheries sector makes up less thafFl@wer et al., 2020)

Since Hurricane Hugo hit Montserrat in 1989 and the volcanic eruptions which began in the 1990s,
the population of Montserrat has declined significantly. Prior to these natlisalsters, Montserrat
had a population of 11,852ut it now stands at 4,490 according to the 2011 cen&rms/ironmental

Law Institute, 2015)Most of thepopulationresideonly in thenorth-westernthird of the islandas
admittance to the Exclusion Zone that occupies the southernttvirals of the island is limitedrhe

reduced habitable area needs to maintain the economy and society.

Despite the reduction in available land space, Montsenggmaintained its distinctive charm based
on its natural resources, intimacy of its size, friendliness of its people, peace and tranquillity, safety
and security, and the relaxed pace of life. The challdragebeerto build a tourism industry around

theseassets Although aTourismMasterPlanwas developed in 2003 to providérategic direction

to repositioringa 2 Y i & S NNJ (i Q 3, fadiofssabliageewed Yalcant lddtivity in 2010, the
global financial crisis of 2006/8, worldwide decline in tourism traaed difficulties in attracting
foreign direct investment combined to constrgifan implementationTourism Planning Associates,

2016) In 2016the Government of Montserracommissioned a review of tH2003 plan to produce

the current Tourism Master PI&20152025 (Tourism Planning Associates 20T®)e recommended
spatial development of tourisnm Montserrat is showrin Figure3.

azy
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Figure5: Montserrat tourism projected to 2025 (Source: Tourism Planning Associates, 2016)

In the plan, @velopment is dispersed throughout the populated area, creating opportunities for all
residents to benefit. The map also shows locations for recommegdadth of accommodation,
visitor attractions, amenities and other tourism produdtRwever, argassum was not taken into
accountin the tourism plan.

Despite the low overall contribution to GDP, fishing is a culturally important activity and is an
important source of food for local consumption (Sustainable Fisheries Group, 2015). Studies of the
sociceconomic relevance of fisherieshtontserrathave also revealed significant value. For

instance, Coiro (2017) estimat¢hat the gross and net value add of commercial harvesting activities
in Montserrat in 2016 waEC$29,476 andeC$L74,906, respectively. His analysis also suggests that
the overall valuef the fish harvesting activities in Montserrat could be enhanced if some of the
fishing effortswere diverted from reef species towards coastal and/or ocean pelagic species.
Recentlyattention has turned tathe impacts otlimate changen coastal andnarine resources

and the importance of aecosystem approach to fisheries (CANARI, 2017; Granderson et al. 2018).

Snce the 1990warious stakeholders including the Montserrat National Trust and the Montserrat
Tourism Board have embarked on various ocean governance and marine zoning initiatives, which
could be relevant to fisheries and sargassmanagemen{Figure 2)However, these plans have not
been finalsed due to lack of consensus over the location of the zones (Sustainable Fisheries Group,
2015).
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Figure6: Map of proposed ocean zones (Source: Sustainable Fisheries Group 2015)

Brief history of sargassum influxesMontserrat

Across the Caribbeasargassum influxesave hadhegative impact onhuman wellbeing, activities,
and livelihoods as wedison major sectors of Caribbeatonomies. Key sectotkat are often
impacted inclu@ coastalresourcesandlivelihoads, fisheries, tourism andn some casequblic
health. According to the Wited NationsEnvironmentProgrammewhite paper, the impact levels of
sargassum in Montserrat have been categedias higfUNEPCEP, 2021)

Sargassum influxes mairdffectthe north-easterncoastal areasvhich arelargelyunpopulated and
lessutilized, but they do occasionally alsompact the west coadtMendes, 2021)Along the

northeast coast, residentsf Lookoutvillagehave reported strongdours arising from the decaying
mats of sargassum strandinffdendes, 2021)Sargassum influxedsohave an ecological impact
preventngturtles (primarily greerand the occasional Hawksbiitbm accessing nesting beaches
Sargassumnaffectsfisherlivelihoods. When the seaweeaihksto the seabedt smothers fish pots
which ae popular fishinggearon the island. It also foulshinglines andboat enginesimpacing
FAAKSNEQ lamdthéirprodictivitMead2d\N4021)0ne pot fisher indicated that fish catch
has been reduced in the area between Marguerita Bay and Pinnacle, and he said this could be
attributed to high quantities of sargassum strandings in this area.



Key informants (see AppendixrEportedthat high influxes were seen in 2015, 2017, 2018 and

2019. However, there were no official records of sargassum stranding patterns to show similarities
or differences between months and years. Interviews with the main beach maintenance contractor
confirmed that the main tourism areas affected were Carrs Bay, Woodlands Bay and Lime Kiln
Beach. These three beaches are the only ones reportedly cleaned specifically to remove sargassum
in the influx years due mainly toeir tourism value. There have also been reports of sargassum
strandings at Foxes Bay. As shown in Figure 2, Woodlands Bay, Lime Kiln, and Foxes Bay all fall
within the coastal zone recommended for a marine park in the Montserrat Tourism Master Plan
(Touiism Planning Associates, 2016).

To date management okargassunin Montserrathas beerad hocand reactiveNo management
planshave beerdeveloped to deal with the sargassum influxes. This may be due to the lack of
information around sargassum influxes to support management decisions and strategy development
for the island or lack of prioritisatiof\/an der Plank, 20203argassurmanagement iseen asn
economic and coordination challenge as spetyfies ofequipment and infrastructure are needed
to collect, transport and store theargassunseaweedAlthough the economic and ecological
impacts of sargassum inflagin Montserrat hae not been quantified, key informania this scoping
studyreported possibleostconcerns for fisheries, turtle nestiramnd publichealth. Regarding
revenue there isparticular interest in explangvalueadded uses of sargassum sucHetlizer and
biofuel. However, here is no individual or agency directly contracted for cleaning up sargassum
is there a specific budget for thig for exploring sargassum use

Legislatiorrelevant tosargassum management

Although sargassum has not yet been actively managed in Montserrat there is potential for doing so.
This section gives an overview of timainexisting legislatiomnd plansvhichcanprovide the

framework for sargassum management in Montserrat.

Beach protection Ac{1980)

This Acregulatesthe removal of sand, stones, shingle or gravel from beaches and foreahdre
prohibits their fouling. The mplementing agencfor the Act is thdPermanent Secretarfpr the
Environment

Fisheries Acf2000)

The goal of the Act is faromote, manage and conseswf fisheries resources heimplementing
agencyfor the Act is theFisheries DivisiofEnvironmental Law Institute, 2015)

TourismDevelopment Plan (201:2020)

One of the guiding principles of the Tourism Development Plan is to respect the natural marine and
terrestrial environments and support their conservation and enhancement in order to be able to
offer a pristine environment. It highlights a number of manvieonmental concerns including the
impact of the removal of beach vegetation, litter and garbage on key nesting beaches for turtle
breeding(de Bettencourt & Imming&8erends, 2015)

Conservation and Environmental Management A2014)

In 2014, Montserrat enactethe CEMA to serve as comprehensive legislation addressing a wide
range of environment, conservation, and natural resource management issuemiifigger with
responsibility for the environment is responsible for implementing the Aee CEMA establishes
the National Conservation and Environmental Advisory Cqumkithin charge of advising on,



reviewing and assisting in the formulation and development of policy, strategies, guidelines,
standards, objectives and regulations for the protection and management of the enviror{deent
Bettencourt & ImmingaBerends, 2015)

Montserrat Sustainable Development PIg20082020)

The Plan outlines five strategic goals to guideltdmgrterm sustainable development of Montserrat
over the period 20082020 These areconomic management, human development, environmental

management and disaster mitigation, governance and population. The implementation of the plan is

multi-sectoral howevethe Ministry of Economic Development and Trade is responsible for the
monitoring of implementatior(Ministry of Economic Development and Trade, 2010)

Sargassuratakeholders
This section lists thprimary stakeholdersn sargassum management Montserratwho have been
identified from government, civil societgcademia, angbrivate sector(see Table 1)

Tablel: Sakeholders for sargassum management in Montserrat

Organisation \ Description of stakeholder

| Likely interest insargassum management

Government

Department
of Agriculture

The Department of Agriculture q

provides services in the areas of

agriculture, fisheries, policy, and

legislation anccompliance. q

These include:

9 agricultural and fisheries
awareness and promotion

1 production and marketing
support services

1 environmental management

1 management of agricultural and
fisheries development
programmes

1 policy advice

1 compliance checks

1 legislative reviews

Interest in developing and enforcing
policies related to the fisheries and
marine resources

Interest in leading or participating in thg
development and implementation of
national and regional programmes,
projects and initiatives aimed at
reducing the impacts of sargassum

Department
of
Environment

The Department of Environment is | |
responsible for environmental
management including the direct 1
management responsibility for
climate change, biodiversity
conservation and Multilateral
Environmental Agreements and
collaborative responsibility for
monitoring developmental best
practices

Interest in developing and enforcing
policies related to natural resources.
Interest in leading or participating in the
development and implementation of
national and regional programmes,
projects and initiatives aimed at
reducing the impact of sargassum

Environmental
Health
Department

Waterand beachguality, public i
health, vector control

Interest in ensuring residents and
tourists are not subject to health
stressors from thesargassunthat
reduce quality of life




Organisation | Description of stakeholder Likely interest insargassum management
Disaster The Disaster Management 1 Interestin developing and
Management | Coordination Agency (DMCA) is the strengthening, enforcing, monitorg
Coordination | lead agency on Montserrat and evaluaing policies related to hazarq
Agency responsible for emergency and management

comprehensive disaster manageme

through prevention, mitigation,

planning, preparedness, response

and recovery
Royal The Marine Department of the Royd § Interest in enforcingnaritime
Montserrat Montserrat Police Service provides law/policiesrelated to the use of coasta
Police Service| internal and external boarder and marine resources
¢ Marine Unit | security for the Territory of

Montserrat. They enforce Maritime

and Immigration Laws. Perform

search and rescue duties, drug and

human trafficking enforcem# and

assist internal and external agencies

with Maritime functions.
Montserrat This division is responsible for the | { Interest in the managemerdf and
Tourism sustainable development of the adaptation to sargassum influxes and
Division tourismsector maintenance of pristine beaches

Civil Society

Montserrat The objective of the Trust is to 9 Interest in habitat and species

National Trust

conserve and enhance the beauty g
Montserrat, to preserve the fauna
and flora of Montserrat and to
pursue a policy of preservation and
act in an advisory capacity. They wq
along with the Ministry of
Agriculture, Lands, dlising &
Environment.

management and conservation

Montserrat The Montserrat Fishing and Boaterg | Interest in healthy fish populations and
Fishers and | Association inc. Ltd. is a ngmofit ecosystems to reduce vulnerabilities of
Boaters organisation created to promote and the fisheries sector to sargassum
Association assist Fishermen and boaters in 9 Interest in adapting and building
Montserrat resilience to sargassum landing eventg
Montserrat The Cooperative provides assistand § Interest in healthy fish populations and
Fishermen's | to fisherfolk in Montserrat ecosystems to reduce vulnerabilities of
Cooperative the fisheries sector to sargassum bloor
WAITT Blue Halo is a partnership between | I Interest in sustainable and profitable
institute ¢ the Government of Montserrat and use of ocean resources
Blue Halo the Waitt Institute. Their goal is to
Montserrat develop and implement solutions fo
sustainable ocean management.
AQUA AQUA Montserratsinvolved in 1 Interest in healthy fish populations and
Montserrat environmental education with the ecosystems to attract touristsnd for

mission to empower youth in
creating and sharing solutions that
will safeguard the future of our
ocears, grow an equitable blue

sustainable livelihood development




Organisation | Description of stakeholder Likely interest insargassum management

economy and build climate resilienc

They also provide snorkelling and

kayaking tours for tourists.

Private Sector
Dive and Tour| Diving and water sport companies it { Interest in healthy fish populations and
Operators Montserrat ecosystems to attract tourists
Academia

University of | The UWI Open Campus Site in 1 Interest in research in relation to the
the West Montserrat is responsible for public environment and fisheries sectors
Indies, Open | service, outreach activities, researcl
Campus, and continuing education
Montserrat programming in the Territory.
Montserrat The College is responsible for 1 Interest in research in relation to the
Community ensuring national human resource environment andesource
College development and tertiary education management

in Montserrat for a sustainable

future.

Exposure and vulnerability assessments

The Department of Environme(DoE)onducts beach monitoring across Montserrat. However,
these monitoring efforts are largely focused on the nerthand westerncoastlines where téreis
significant use by local residenfsherfolk and tourismbased enterprisesThe eastern coast, which
is most heavily impacted by sargassum influxes, is not monitored on a routine basis.

Montserrat hassomecapacity forutilizing Unmanned Area Systent$AS for geospatial analysis.

Exploratory sargassum video drone flights hawenbeenconduced with support from visiting

academicsData from drone and other geospatial analysis is managed and stored in the Montserrat
[FYR LYF2NXIFGA2Y hytAyS alLIWAy3 t2NIFf 2LISNI GSR
Information Systems Centr&here isalsopossible DoE interest in monitoring, and perhaps

managing, sargassum in the near futusmwever, criticafjuestiorsrelate tothe level of sargassum

monitoring and management, by what meaasd whatis most coseffective for Montserrat given

its gedogy, geography and demograph

Past and currergargassunesponses

Between 2011 and 202there wasvery limiteddirectinvestment in sargassum cleampsby the
Government of Montserratinstead, sargassum cleaps took place indirectly (i.e., as a collateral
benefit) through beach contractors who generally keep beaches cmadditional funds were

made availabl¢o the contractorsfor such clearups. The rental of heavy equipment and
transportation services to move sargassum from the beach to the local landfill site was covered by
the independent contractor and cannot be easily separated but can be estimated (see below).

Costs associated with clearps may include heavy equipment rental charges, beach alpan

materials (including, but not limited, gloves, garbage bags, rakes), wages for beach maintenance or
additional clearup personnel. Costs associated with sargassumitoong could include technical

field personnel, photography equipment, beach profiling equipment, GPS units, and GIS software.



The Montserrat Tourism Division has an annual beach maintenance budget of approximately XCD
$100,000 per annum. As of January 2022, beach maintenance contracts included beaglpslean

three times a week of Carrs Bay, Woodlands Beach, Lime Kiln BeacBalgland Old Road Bay.

The additional costs of cleaning up sargassum from the beaches listed above are borne entirely by

the contractors and estimated at an additional XCD $4,000 per month. Sargassum removed from

beaches is taken to a publicrefusecOllé A 2y LI2AYy (G 2NJ G2 2KAGSQa fFyRTA

The E does notllocate funddor sargassum or any other beaclearup as this is1ot within the

remit of the DE(Mendes, 2021)DoE funds that are allocated to cleaps must balirectly linked

to an environmentalrelated project, for example, elated tothe protection ofbird or turtle habitat.

As the east coast is sparsely populated and is less utilised, it is currently considered unreasonable to
carry out sargassusapecificclean ups in these areas at public expense due to the highbersifit

ratio, according to a higevelgovernmentrespondent.

In the future, while sargassum may be leftigf I OS | £t 2y 3 YdzOK 2F a2y i aSNNI
lessvisited beaches, cleanp efforts are expected to continue on beaches where significant

inundations and subsequent beaching decomposition affect the tyuallilife of locals, and along

beaches of high tourism or recreational value.

Any sargassum uses that have or are being pilatétbntserrat

It is generally known that one of the uses of sargassum, in various forms, is in agriculture. In
Montserrat, there have been anecdotal reports of farmers collecting and using solid sargassum as
either mulch or as soil conditionéMendes, 2021)There is, however, no systematic and funded
initiative to innovate or adopt sargassum uses in a managed mamhesis left to individuals.
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Appendixl. Key Informant Interview Questions

Sargassum Monitoring and Management Capacity Assessment

Scoring system to assess functional capacity:

0 (n/a) = Not applicable to agency/organisation
1 = Very low or none

2 = Low or initial progress achieved

3 = Moderate or progress somewhat achieved
4 = High or being improved

5 = Full capacity

DKCR2Y Qi (y29

Identify Areas for

Sources of Evidence Scores
Improvement

(In each instanceprovide
No. Questions evidence and/or an (For each question,
explanation to support the probe the associated
score provided. Examples of aspects that need
the type of evidence are improving)
suggested as guidance)

(Insert scores 0, 1, 2, 3, 4, or 5)
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What are themain sargassum
management and monitoring activities in
which your agency/organisation is
involved? (e.g. Early warning and
monitoring, clearup efforts; community
sargassum management projects,
development of management plan,
creation of new products froreargassum,
etc.)

Openended for respondents

A. Governance / Enabling Environmef#sk all respondents)

Doesyour agency/organisatiorinclude
sargassum management and/or
monitoring in its mandate or mission? (i.
is it a priority focus)

Give examples of ways that
sargassum
monitoring/management has
been included in the mandate
or mission (e.g., outlined in the
agency/organisation plans,
policy or other relevant
documents)

Provide a rating on the extent to
which your agency/organisation
includes sargassum management
and/or monitoring in its mandate or
mission?

Ranges from 1 ( very little to no
consideration/inclusion) to 5 (full
consideration /inclusion)

Score:

Can you suggest ways
that sargassum
monitoring and
management could be
better considered in the
mandate/mission (e.g.
included in priority
setting and programming
of your
agency/organisation)?

13



Havenational vulnerability and impact
assessments included a focus on
sargassum (including exposure to
sargassum impacts, soed@zonomic
drivers of vulnerability, and community
level assessments)? Have they been
participatory?

List any national assessments that included sargassum

Can you give examples of how national vulnerability and impact assessments could include
sargassum? E.g. who else should be involved?

Have there been any specific sargassum risk or impact assessments in your sector? If so, caf

provide more details on these assessments and who was involved.

What policies or legislation are there to
support sargassum management and
monitoring at these levels:

National?
Sectoral?
Organisational?

(These can include for example,
biodiversity ormarine laws, strategies or
policies or Sargassum Management
Strategies)

Give some examples of existing legislation, policies or strategies that support sargassum
management and monitoring

Can you give some examples of any laws, strategies or policies that are missing or need
strengthening?

14



Does your agency have linkages or
support from any regional organisation f
managing or monitoring sargassum
influxes? (E.g. CHTA and CRFM have
provided guidance information for
tourism and fisheriestakeholders,
CERMES puts out Sargassum Bulletins

Give some examples of which organisations and the support that was provided

Can you give examples of other ways that regional agencies can provide support to your
organisation in Sargassum monitoring and/or management?

C.

Monitoring of sargassum &k all respondents)

How does your organisation/agency
engage in monitoring / collecting / storin
information and data (including historica
data) on sargassum?

List information and data
collected or available (data on
damage and loss from
sargassum strandings/events,
including costs of
damages/estimated losses?)

Describe whether it is routinely
or sporadically collected.

Indicate if there is a specific
tool for collecting the data and
whether specific data is
consistently collected.

Provide rating on the extent to whic|
your organisation/agency collects
and/or stores sargassum informatio

and data (historical data,
damage/loss data)

Ranges from 1 (very little to no

extent) to 5 (fully carries out activity

Score:

Can you identify any gap

in the information and

data collection system fo!

sargassum?
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How are responsibilities and roles defing
and assigned amonggour
staff/memberswho conduct sargassum
monitoring measures?

Give examples of how the responsibilities/roles are assigned

Can you give examples of how staff/fmember roles and responsibilities for conducting sargass
monitoring measures could be improved?

7.
Give examples of how the implementation of the sargassum monitoring measures are linked {
Are your monitoring activities linked to sectoral/national management or adaptation planning
management and adaptation planning
within your sector or at the national
level? How could monitoring be better linked to sectoral/national risk management planning?
8.
Give examples of how your monitoring activities contribute to the sectoral or national early wa
system
Are your monitoring activitiedinked to a
sectoral or national early warning
system? Can you describe how your activities could be better linked to a sectoral or national early warf
system?
9.
Areyour stafffmembersknowledgeable Give examples of any training or other opportunities that staff have to improve their knowledg
adequately qualified and competent in qualifications and competencies to implement monitoring and management activities
monitoring and managing sargassum
influxes?
What is needed to improve the knowledge, qualifications and the competencies of responsiblé
staff?
10.
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D. Resources (financial and equipmel@fsk all respondents)

Provide rating on the extent to whic|
@2dzNJ  3SyOek 2NBI
makes provision for sargassum
monitoring and management
Ranges from 1 (very little to no

Give an estimation of the %
budget allocation for sargassu

Doesg 2 dzNJ | 3 Sy O& Q annaaN .
monitoring and management.

budget make provisions for sargassum

What areas need
additional budget in
order to achieve

11. o Indicate which year budget > - L
monitoring and management? , e provision) to 5 (full provisions made| sargassum monitoring
allocations began and if this ha
. and management?
occurred every year since
Score:
Indicate the % of sargassum monitoring and management budget that comes from project fun
Indicate some of the sources of these funds
Hasyour agency/organisatiorhad to rely
12. on project funding for the implementatiof
of monitoring and management? What areas require more financial support?
List some of the equipment and tools available.
What equipment and tools are available
to your agency/organisatiorfor
13.

sargassum risk assessments, monitoring
and management measures?

What additional equipment or tools are needed?

E. Coordination Stakeholder Engagement and Communicati@ksk all respondents)
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Isyour agency/organisatiorpart of a
national coordination body, networgr

Give the title of the
coordination body network or

Provide rating on the involvement o
your agency/organisation in a
national coordination body, network
or partnership to support sargassun
monitoring and management?

What ways could your
agency/organisation
enhance its participation
in national coordination

14. partnership to support sargassum partnership and describe your _ bodies ometworks?
monitoring and management? involvement Ranges from 1 (very little to no
involvement) to 5 (full involvement)
Score:
What level of coordination and
collaboration is ther@mongst Give examples of the agencies that work together. Give examples of the vulnerable groups tf
governmental, nOHgovernmentaI actors a|ready engaged
and stakeholders at national and
15. community levels for sargassum
monitoring and managemer (This Which other agencies should be involved? How could vulnerable groups be better engaged?
includes vulnerable communities such a
the elderly, persons with disabilities,
women and children)
Explain the processes used for mobilising and engaging stakeholders/partners
What staff capacity and procedures are
there inyour organisation/agencyor
16. | mobilising and engaging stakeholders af Does your agency have a specific strategy for communicating about sargassum? Does your

partners with respect to sargassum
monitoring and management?

strategy/process include regular communication and updates on sargassum related topics? (4

influxes, methods of cleaunp etc., sargassum data (historical data))
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In what ways could your agency/organisation enhance the communication and sharing of

information on sargassum?

What are the areas where capacity needs enhancing?

G. Does your organisation engage in Evaluation and Learning related to your sargassum actifities®go to 17. If no end survey)

17.

Does yourgency/organisatioruse a
monitoring and evaluation (M&E)
system/framework/procedures to assess
the process used and outcomes for
sargassum management?

Give an example of the M&E
procedures used

Are there specific targets and
indicators your organisation
has developed as part of M&E
plan or system to assess your
performance or the impacts of
implemented sargassum
management strategies?

How do you apply the M&E
plan or system? Through eithe
internal meetings to review or
stakeholder
consultations/surveys?

# of communication releases;
amount of budget allocated for
sargassum management; # of

Provide rating on the extent to whic|
your agency/organisation uses a
M&E system/framework/procedure
to assess process used and outcon
for sargassum management.

Ranges from {verylittle to no

extent) to 5 (fully carries out
activity).

Score:

How could M&E of

sargassum management

be improved?
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constituents/monitoring areas
impacted by landings received
assistance; volume of

al NBI aadzy NBY?2

18.

What gender and cultural considerationg
are incorporated byour
agency/organisatiorin M&E of sargassun
management?

Give examples of how gender and cultural considerations are incorporated into M&E of sargg
management performance

Are there specific targets and indicators in your M&E plans related to gender or culture? Do y

consider e.g. women fisherfolk or womdéad enterprises?
Do you consider impacts on cultural assets, practices or values?

How could gender and cultural concerns be better integrated into M&E?
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Appendix 2. List of Key Informants in Montserrat

Organisation Name /Position Gender
Department of Environment Stephen Mendes, Environment Male
Officer
Thiffanie Williams, Environmen Female
Officer
Department of Agriculture Alwyn Ponteen, Chief Fisherieg Male
and Ocean Governance Office
Montserrat Fishers anBoaters Sheldon Carty, President Male
Association
Namcas Enterprises Norman Cassell, Founder Male
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Appendix 3. Profilesf Sargassum Stranding Sites in Montserrat

This appendix shows the results of fieldwork undertaken to profile sargassum stranding/beaching
sites in Monserrat from the commencement of influxes to the present. The information presented
combines 20222 field observations, archival images, online mapd key informant interviews.
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Topographic Map of Montserrat Showing Stranding Sites and Other Bays (Source: Wikipedia)

Site profile overview

Montserrat has been most heavily impacted by sargassum gmith-easterncoast. While

sargassum inundations have consistently impacted these areas;afeafiorts at these sites have

not been a priority foseveralreasonssuch agow recreation and tourism importanceather
inaccessibléocationsof the inundationsandreliance orthe natural removal of the seaweed during
the months where groundwellsare prevalent. Over the period 202D21 there has been no beach
monitoring of strandedsargassum.Thereis no standardizedhonitoringprotocol or proper time

series availableHence theprofilingrelied heavily on grey literaturend local knowledgeFor the
purpose of scopinghe focuswas on sites that have been the most heavily impacted over the period

A % 4 oA X
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habitats or species. The Fite profilelocations some of which have alternate dual namesare: 1.
New Windwardg 2. Marguerita 3 Rendezvous Beagch. Little Bay5. Carrs Bays. Bunkum7.
Woodlands 8. Lime Kiln9. Old Roadl0. Isles Bayl1l. Foxes Bay
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1. Bottomless Ghaut Beach

BLAKES

Pelican Ghaut

Source: Google Maps (Edited)Bottomless Ghaut Beach

SELECT SOCIAL KEY FEATURES

SELECT ECOLOGICAL KEY FEATURES

A Uninhabited area

A The beach has been the location of the movie
Wendy

AThe beach is promoted by Montserrat Tourism

Division for off the beaten path tours. Swimming
is not encouraged in this area.

A AOOET ¢ O EO EO A AE
have to climb down a rocky slope leading to the

beach froman accesgable. These beaches are
accessible only to the physically fit anégile.

The beach is expected to remain low use for
nature tourism.

A Oceancurrents are usually stronghere,O1  E (
not recommendedfor swimming or water sports.

A Beach frequented by artisanal shore fishers and
trekkers

E 3AOCAOOOI ET O1T AAOEIT I
tourists or locals to enjoy the privacy and
enchantment of these secluded new beaches.

A The Montserrat Volcano Observatory

reported that somepyroclastic flows, about

15 meters (49 feet) thick, reached the sea at

4 0A1T 660 " AU8 4EAOA A1
EOI AT A6O Ai AOOI ET A &b
feet andresulted in the formation of the new
Bottomless Ghaut beaches. These new
beaches were first discovered c.2011

A Erosion-prone coastline that consists
mainly of cliffs, beaches, and rocky shores.

A Shrub Forest
A Foraging shorebirds present

A BottomlessGhaut / Pelican Ghaut (steep ravine)

empties into Bottomless Ghaut Beachas
highlighted on the map

A Germinated coconut trees are scattered in the
coastline areas

3 4EAOA EO AOEAAT AA O
have nestedon these beaches in the past. No
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http://www.montserratvolcanoobservatory.info/

SELECT SOCIAL KEY FEATURES

SELECT ECOLOGICAL KEY FEATURES

AQUA Montserrat ceased tours in this area aroun
2017 due to the heavy smell of rotting sargassum
and many flies on the beach.

A Since the start oflarge sargassum

landings the use of the bay by shore fishers
has declined, making the area totally
unfishable (Field, 2022)

recent sightings since sargassum inundations
began.

FAt least1 entangled turtle in this area, during
one of the influx events of the past.
Approximate date of sighting unknown.

E ! OOAAAU A1 x 1T £ bl A
this beach area due to ocean currents.

DATE | SUMMARY OF INNUNDATIONS SUMMARY OF RESPONSES
2015 High volume of sargassunfand plastic Off the grid tours to this beach were carried
debris mostly deposited from ocean out by AQUA Montserrat during this time.
currents) presentin the bay.
2016 High volume of sargassum and plastic No response took place
debris present
26, High volume of sargassum present and Group of 50+ concerned citizens organize a
March | plastic debrisin the bay and in the river cleanup lead by expats.
2017 channels
2018 High Volume of Sargassum present and &EOE O. &aterhafionati OO0
plastic debris volunteers visited this beach to highlight
the global plastic problem from
predominantly oceancurrents and
sargassum phenomena ashore.
2019 High volume of sargassunfand plastic no response took place
debris on the shoreline.
2021 Combination of sargassum and plastic no response took place
debris on bay
BEACH LOCATION TERRAIN
ACCESS
Vehicular Main road access or vehicles can drive down a| unpaved/ rocky, steep
rocky footpath wide enough for heavy
equipment. This access does not leatirectly
to the beach. A walk and climb down to the
shoreside is necessaryia a short but steep and
rocky path.
Foot Film crew constructed a makeshift stairway rocky, steep
from the end of the closest footpath and down
the beach, which has since been partially
dismantled. The access is extremely rocky and
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BEACH LOCATION

ACCESS

TERRAIN

requires carefulmanoeuvring.

Paved main road some distance away from the beaches. Access otherwise is determined by physic
fitness, tide, and roughness of the swells. High tide and swells can make access to these beaches

completely impassable. There is no space for teanoeuvring of machinery or access to heavy
equipment of machinery on these beaches. However, there is adequate spimcdhe temporary

storage of sargassum at the flats above the beach areas. Sargassum would need to be removed b

hand, bags,or buckets, and then atorage unit be built there due to the strong gusting windward

breeze in this general vicinity.

Vulnerability factors

Geophysical features

Presence otirculating Atlantic currents that may
retain sargassum

Is there adequate access to the
bay to facilitate clean-up efforts?

No

Only manual clearrup efforts. Mechanical equipment
could be facilitated via access tablesThesepoints
marked on map for possible storage areas.

Is the area important for fishing?
(Presence of fish market and
other infrastructure e.g. Jetty)

No.
There are ahandful of shore fishers in this area

How close is the community to Bay?

Far.

The nearest community is Look Outo the south
(~ 5.1 km), and nearestommerdal and
residential buildings are Montserrat Football
Association site and Blakes Estate House
(~4.1km).

Proximity of bay to schools and
other infrastructure (e.g.
polyclinics etc.).

Far.

The nearest official Tourism Attraction is the Jack
Boy Hill volcano viewing suite, looking towards
the East. approxmately ~ 2.2 km

7 E E OA § ispogalaréak-2.3 km

Volume of sargassum during Medium
scoping assessment

Volume of sargassum historically High
(2011 z present)

Is the beach heavily used by locals? No.

Returning Montserratians tend to explore these
areas, some eypat hiking groups.
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Is the beach heavily used for tourism? No

Evidence of resilience

Is there evidence of community No

efforts to clean -up? The volumes have generally been very high and
manual cleaning would be extremely difficult and
ineffective without significant manpower and

resources.
Is there evidence of community No
efforts to use sargassum? There are no widescale community efforts touse

sargassumfrom this area.

Presence of church and No
community groups that advocate
for government assistance?

Overall comments on vulnerability and resilience:

Bottomless Ghaut Beacthas been one of the most significantly impacted areas since the advent of mass
sargassum inundations on Montserrat. Without human intervention, the sargassum would remain for
months. Given the low importance of the beach tocals, BottomlessGhaut Beach displays BOW
vulnerability to influx events.

No evidence was found to support the increased resilience of the area/vicinity to sargassum influx
events. No efforts have been made to remove the sargassum as it enterstibach, becausef the
scarcity of resources and equipment. As a result, Bottomle&haut Beach demonstratesOW
resilience .

Photo credit (left) Montserrat Tourism Division Image (2017)- Bottomless Ghaut, site of a scene from
the movie Wendy
Photo credit (right): Veta Wade- 18 June 2019
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Photo credit (left) : Luc Ruzon, 6 March 202@ocky pathway to Bottomless Ghaut Beach
Photo credit (right) : Veta Wade7 Jan 2015, Bottomless Ghaweach high cover of sargassum and plastic
debris

> g K]
Photo credit (left) : Pamela Holley, 26 March 2017//olunteer collecting plastic debris at Bottomless
Ghaut Beach
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2. Marguerita Bay
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SELECT SOCIAL KEY FEATURES

SELECT ECOLOGICAL KEY FEATURES

A Residential village, homes, and public

cemetery within close proximity ~ 500-
700m

A The beach is used for some artisanal shorg

fishing and as a field study station for the
MAHLE. (Dept of Environment) Shore Birds
Project

ANo beach facilities present

A The beach is sometimes utilized for
some beachcombingdy local
artisans for art/craft and
decorating purposes.

A Largequantities of plastic debris
and sargassum have rendered
the beach unusable for
recreational purposes.

AThe residents at the Look Out
Village nearest the Bay have been
negatively impacted on occasion
by the strong scent of decaying
sargassum

A Since the start of large sargassum

landings the use of the bay by
shore fishers has declined.

A The stench of rotting sargassum
has negatively affected persons
in the Look Out Village resulting
in telephone complaints to

A Erosion-prone coastline that

consists mainly of cliffs, beaches, and
rocky shores.

A The surrounding cliffs are popular
for migratory birds.

A There are no natural harbours or

barrier reefs to provide shelter from
storm waves and swells.

ATwo streams flow into the bay area
A Shrub forest

ARemnants of mangrove swamp

A Foraging shorebirds present

Almpacts of decomposing sargassum on th

surrounding communities are worse when
the sand berm blocks sargassum from beingd
washedoffshore. k then stagnates and rots.

MAHLE
DATE SUMMARY OF INNUNDATIONS SUMMARY OF RESPONSES
2015 High volume of sargassum
presentin the bay and in the
river channels
2017 High volume of sargassum
presentin the bay and in the
river channels
2018 (Peak) High volume of sargassum Residents have complained of being
present; theodour traveling over [ affected by the stenci{day and night); at
to the coastal villages of A OA 1 A times somemistake the odour for a
& Drummonds ~ 4.5 km away. suspected fault with the sewerage plant in
Drummonds Village.
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DATE

SUMMARY OF INNUNDATIONS

SUMMARY OF RESPONSES

28, February
2019

High volume of sargassum and
plastic debris

&EOE O. &Eru@ddywibO A
Look Out Primary School highlightinghe
plastic problem and sargassum

phenomena.
2019 High volume of sargassum and #1 AATAA AU OEA -1160
plastic debris filling the bay Boaters Association (MBFA) with support
of heavy equipment truck/flatbed for
taking away debris to the dumpsite. The
emphasis was on clearing plastic and
other manmade debris. There was no use
for the sargassum.
November Sargassum present No known response
2020
2021 Combination of sargassum and Cleaned by the Montserrat Rotaract Club
plastic debris on bay & Montserrat Tourist Board
2022 Sargassum has been recorded Chief Fisheries and Ocean Governance
more than~4.5km inland after Officer mentioned that complaints from
being forced up in the pond by residents were made to the Head of Ocean
wave action and wind Governance Committee, and directly to
MAHLE, from residents experiencing foul
DOE confirmed thata turtle had smellsin' A O Avilldgé. Qo known
to turn around as it had difficulty response.
getting through the sargassum.
BEACH LOCATION TERRAIN
ACCESS
Vehicular Accessvia unpaved roadat northern end of the Unpaved!/ rocky, sloping
bay leading to the base of the stream and pond
This access isocky and does not lead directly
onto the sand. The road can be traversed by
heavy equipment to a point.
On Foot The direct access is on foot, and swampy Grassy, gently sloping, swampy

Pieces of wood paned put down by a local
fisher to aid in walking onto the beach area.

Unpaved paths and topographyrevent direct access to the beachy vehicular traffic. The paved
access is a short walk abovthe beachandthere is ampleparking space for themanoeuvring of
machinery/heavy equipment. There isalsoadequate space for the temporary storage of

sargassum.
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https://www.youtube.com/watch?v=n7-xT90WUhE
https://www.youtube.com/watch?v=n7-xT90WUhE

Vulnerability factors

Geophysical features

Presence of circulating Atlantic currents that may
retain sargassum

Is there adequate access to the Yes
bay to facilitate clean-up efforts?
Is the area important for fishing? No

(Presence of fish market and
other infrastructure e.g. Jetty)

How close is the community to Bay?

The community is located close to the bay. The
nearest residence is approximately ~ 700m from
the bay

Proximity of bay to schools and
other infrastructure (e.g.
polyclinics etc.).

There is one (1) church & one (1public cemetery,
the Look Out Primary & Secondaryschool ¢1.8km
,~500m , ~1.7 k m respectively from the beach)

Volume of sargassum during
scoping assessment

Medium

Volume of sargassum historically
(2011 z present)

High - Extremely High, up to 5 ft depth

Is the beach heavily used by locals?

No. The beach is used for shore fishing, and
beachcombing

Is the beach heavily used for tourism?

No

Evidence of resilience

Is there evidence of community
efforts to clean-up?

Yes The volumes have generally been high and
manual cleaning is difficult and ineffective without
significant manpower, especially as sargassum is
mixed with high quantities of plastic debris. Local
community groups have done cleafups on this beach.

Is there evidence of community
efforts to use sargassum?

Yes Although there is no widescale community
effort to use sargassumsome community members
collect sargassum to usén home gardening,

Presence of church and
community groups that advocate
for government assistance ?

No.

Overall comments on vulnerability and resilience:

Marguerita Bay has been one of the most significantly impacted areas since the advent of mass
sargassum inundation Sargassum is trapped within the freshwater pond, rapidly decomposing and the
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smell of rotting sargassum is carried upwind, affecting the nearbgommunity. The beach is not used for
recreational purposes, therefore, has not been prioritized for cleanps. Once sargassum comes into the
bay, because of the presenad sand berms on the beach, the sargassum cannot be removed naturally.
There are still some strong waves and wind that push sargassum higher on top of the wide beach area
and without human intervention, the sargassum wouldyradually decomposeand get buried in the sand.
Given the importance of the beach to the field studyf highly protected migratory birds, the proximity

of the nearby community, the positioning of the bay and the limitations affecting the removal of
sargassum by human intervention, Marguerita Bay displaystIGH vulnerability to influx events.

No evidence was found to support the increased resilience of the Marguerita Bay community/ Look

Out Village to sargassum influx events. Community beach clean efforts have been made to remove the

i ACET A PI AOGOGEAO A0 EO Al OAayGvo@Eollep R.I2022/bk DdsOEAAA AO
efforts are limited by a scarcity of resources and equipment and come at a significant cost to the

agencies involved, therefore the sargassum was ldé naturally decompose and only plastics

removed. The island réies on natural removal by wave action for the worse of the impact of

sargassum in the bay. As a resularguerita BaydemonstratesLOW resilience .

Photo Credit(top left): Stephen Mendes ( Jarary 2015),
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Photo Credit (top Right Stephen Mendes (Segimber 2015)
Photo Credit(bottom): Sargassum inundation at Margarieta BayVeta Wade , AQUA Montserrat (2015)

OET O AOAAEO(4 &EOE O. &ET O )1 AS8 f ¢cmpwq 6110
sargassum phenomena.

—_
(@}
o

Photo credit (left): Pamela Holley. 1 April 2017. Saturday Morning Margarita Beach Clean up
with Pamela Hollep OA C Gécdbodk®d 01 AAOA EAADP 1 600 AAAAEAO AT A EO
Photo credit (right) : Pamela Holley. 1 April 2017. Group photo with collected rubbish,

reusing large bags of pet food.
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https://www.facebook.com/pamela.holley.16?__cft__%5B0%5D=AZUaZJMXcsqqiH9Vu9nrsglv3XJLJI0MiBTvys6pVxc6vSwgX2edqY2acg-xP11PKFpgQ4Z5mLvS4qYU959Zgi2rAgHB22gjWmFLy8nvOB2Qkw&__tn__=-%5DK-R

Photo credit (left) : Pamela Holley. 1 April 2017.

Saturday Morning Marguerrita BeactCleanupO b1 AOOEA AAAOEOS
Photo credit (right) : Pamela Holley. 1 April 2017 Pond at Marguerita Beach

Photo Credits: Montserrat Boaters & Fisheréssociation viaFacebook
Montserrat Fishers and Boaters Association Beadbleanup. Margarita Bay. November 16th and 1,
¢cnpws8 O7A Aii11AAOAA ApbOI @EI AGAT U pgmn 1 AOCA CAOAACA
nets, cigarette lightersflowerpots A OA 8 6
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3. Rendezvous Bay
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Source: Google Maps (Edited)Rendezvous Beach

SELECT SOCIAL KEY FEATURES

SELECT ECOLOGICAL KEY FEATURES

A Secluded beach

TT1U

A Port Little Bay is around the bluff on the
southern side

AThe beach is used for recreational purposes

A The beach is sometimes utilized by shore

fishers, seiners, cruise ship guests, private
yachtiesand tour operators

A Heritage gun battery site in vicinity

x EE

A White sand beach enclosed by shrub
forest and cliffs to the south

ALargest natural fringing reef

74 4EA 00001 O1 AET ¢
nesting of migratory birdse.g. Red Bill
Tropichirds, Audubon Shearwater, Brown
Boobie.

DATE

SUMMARY OF INNUNDATIONS

SUMMARY OF RESPONSES

2017

Traces seen on beach and on dives
drifting out to sea and on the seafloor

Sargassum has not yet affected the
recreational use of thebeach.No action
taken.
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DATE SUMMARY OF INNUNDATIONS SUMMARY OF RESPONSES
Jan 7, Low volume of sargassum presenn No known response
2018 the bay and in the river channels
August 2, Low volume of sargassum presenn A nuisance and spectacle for
2019 the bay snorkellers, with some experiencing
itchiness in the water.
May 2021 | Low volume of sargassum and plastic | #1 AAT AA AU OEA -Daj O
debris filling the bay Crew- Keep Montserrat Clean & Green, by
hand with inorganic debris carried away by
a truck.
March Floating Sargassum Carried away bycurrents.
2022
BEACH LOCATION TERRAIN
ACCESS
Vehicular No direct vehicular access. The nearest| Rendezvous Beach is accessible only by
vehicular access is in Little Bay, Marine | hiking, boat, or kayak.
Village/ Port Authority.
On Foot The access is via steep, unmaintained Rocky, steepl km footpath

trail, that can be traversed from behind
the Montserrat Port Authority or from
Silver Hills.

There is no access fomanoeuvring of machinery/heavy equipment. There is however adequate
space for the temporary storage of sargassum, and manual beach clegm providing boats can
access the beach that is exposed to rough swells during the months -@qtril each year.

Vulnerability factors

Geophysical features

Wave action can create sand berms on the northern
end of the beach.

Is there adequate access to the No

bay to facilitate clean -up efforts?

Is the area important for fishing?
(Presence of fish market and
other infrastructure e.g. Jetty)

Yes, seine fishing, spearfishing, and sometimes shore
fishing across the coast

How close is the community to Bay?

Around the bluff on the south and over the hills on
the east sideis Little Bay~ 1-2 km.

36




Proximity of bay to schools and n/a
other infrastructure (e.g.
polyclinics etc.).

Volume of sargassum during Traces
scoping assessment

Volume of sargassum historically Traces to low volumes onshore
(2011 z present)

Is the beach heavily used by locals? Yes.

Is the beach heavily used for tourism? Yes

Evidence of resilience

Is there evidence of community No
efforts to clean-up?

Is there evidence of community No
efforts to use sargassum?

Presence of church and Yesz Groups such as Labour Day Cleddp Crew,
community groups that advocate &EOE O. &ET O )1 As8
for government assistance?

Overall comments on vulnerability and resilience:

Rendezvous Bay has been one of the least significantly impacted areas since the advent of mass
sargassum inundations. Most of the passing golden carpet tends to stay out at sea, or setilingmall
bunches within the reef. The beach is used for recreational purposesd due to its secluded nature and
low tourist traffic, Rendezvous Bay often stays clean. Once sargassum comes into the bay, because of
high wave energy, it is removed naturally. Sargassum landings tend to get pushed up on the beach area
by heavy wind and wave; without human intervention, the sargassumaturally decomposesand ges
buried in the sand.Despitethe importance of the beach to tourism and its recreational use, the
inaccessibility of heavy equipment, the seclusion of the bay and the ecological value of the reef area,
Rendezvous Baylisplays a potentiallyLOW vulnerability to influx eventsdue to its coastal

morphology.

No evidence was found to support the increasing resilience of the Rendezvous Bay area to sargassum

influx events. Should Rendezvous Bay suffer heavy inundation of influx, a combination of its
seclusion, and a scarcity of resources, Rendezvous Bay displag®V resilience.
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Photo Credits(top): Veta Wade Rendezvous Reef2 August 2020

Photo Credits: Northern endof RendezvousBeach. Planetware.com (onlinélog) ~2020
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4. Little Bay

Source: Google Maps (Edited)Little Bay

Map detailing Landforms at Little Bay: Environmental Impact Assessment fothe Proposed Marine
Structures & Harbour Design, Little Bay, Montserrat. Prepared for the Montserrat Port Authority by
Environmental Management Consultants (Caribbean) Ltd., June 2010.
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SELECT SOCIAL KEY FEATURES

SELECT ECOLOGICAL KEY FEATURES

A Inhabited area.

A, TAAGETT T &£ -171 00A00A
APort Little Bay boasts fine black sand beach

complete with wheelchair accessible paved
walkway and toilet on the north side.

A The surrounding areahasa mixture of
amenities.

A The beach is gopular for beach parties,

cultural events such as festivals, fisffrys, or a spot
to wind down by relaxing and witnessing one of
the island's best sunsets.

A The beach provides space for scuba divirand
marine education programs.

AdaeEA " AU TPAT O O -1
Authority on the northern entrance, 2 bat
caves home to protected fruit bat species.

A Growing on the edge of the beach
are coconut and cottontrees.

A Nesting turtles have been sighted on the
beach.

A This beach is one of 2 beaches where

permission can be granted for sand removal
for concrete and building material.

A Sediment pollutant stormwater entry
point.

E This location provides good birdwatching
for pelicans, boobies, frigate birds and red
billed tropic birds. There is a large cattle
egret colony in a tree by the stream.

EThe cliffs of the northwest coast
frequently have frigate birds soaring around
them.

DATE SUMMARY OF INNUNDATIONS SUMMARY OF RESPONSES
Jan 7, Traces ofsargassum orthe The beach is regularly maintained by the
2018 beach Montserrat Tourism$ EOEOET 1 8 O - 4
maintenance staff
August 2, [ Traces ofsargassum orthe The beach is regularly maintained by the
2019 beach -1 T O0A0O0A0 41 OOEOI $E
maintenance staff
May 2021 | Traces ofsargassum orthe Thebeach is regularly maintained by the
beach -1 T O0A00A0 41 OOEODO S$E
maintenance staff
BEACH LOCATION TERRAIN
ACCESS
Vehicular | Access to the north and southern Partially paved/ flat/easily accessible.
entrance of the beach via a flat,
paved road.

Paved main road direct to the beach. There is space for tiranoeuvring of machinery and access
of heavy equipment of machinery on this beach. There is adequate sp&@ethe temporary storage

of sargassum at this beach.
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Vulnerability factors

Geophysical features Passing surface currents keep sargassum out at sea.

Is there adequate access to the Yes
bay to facilitate clean-up efforts?

Is the area important for fishing? The area is popular with shore fishers, its a landing
(Presence of fish market and site for fishers and also where fisher boats launch.

other infrastructure e.g. Jetty)

How close is the community to Bay? Bars are directly alongside the beach.
Proximity of bay to schools and The port of entry for ferries, yachts and cruise
other infrastructure (e.g. shipsis adjacent to the beach on the northern
polyclinics etc.). side.

Volume of sargassum during Traces

scoping assessment

Volume of sargassum historically Low
(2011 z present)

Is the beach heavily used by locals? Yes

Is the beach heavily used for tourism? Yes Quise ship guests often spend the day on this
beach.Thisis- TT OOAOOAOGS60O 11 00
beach

Evidence of resilience

Is there evidence of community Yes, for general cleatup with community support.
efforts to clean-up?

Is there evidence of community No
efforts to use sargassum?

Presence of church and No
community groups that advocate
for government assistance?

Overall comments on vulnerability and resilience:

Little Bay has not beersignificantly impacted since the advent of mass sargassum inundatisnit is
regularly maintained by the Montserrat Tourism Division. However, without human intervention, any
accumulatedsargassum would remain for months. Given the high importance of the beach to locals and
commerceespecially maritimetraffic, Little Bay therefore displays aMEDIUM vulnerability to influx
events.

As there has been a negligible influx of sargassum on this beaahd full-time cleaning staff also
employed here with ease of access for equipment to suppateanup. The Tourism Divisionhas also
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invest more in beach maintenance in the pastear, Little Baytherefore displays HIGH resilience to
influx events.

Photo credit (left): Port Little Bay, Caribbean & Co.com

Photo credit (right): Little Bay Beach ~ March 13, 2017 The Independent- Dublin.
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5. Carrs Bay
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Carrs Bay Source- Montserrat Physical Development Plan 2012025
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SELECT SOCIAL KEY FEATURES

SELECT ECOLOGICAL KEY FEATURES

Z &1 @ capmorgare aimed towards
the smaller island of Redonda at the
remnants of a fort which stood guard over
Montserrat centuries ago

g #1011 AOAEA] AOAA xEOE
mobile foqd‘stqus. . .
E &EOEEIT C Alii Ol EOUR E

stalls for localvegetable vendors and fishing
cleaning stations.

72 4 EA AAAAE foEd¥erdlandishotz O
fishers.

73 4EA AAAAE POl OEAAMW
marine education .

Z (1 iPhojedt f/BVARE DivesBetween 2015
and 2017 Montserrat Island Dive Centreollected
a breakdownof the type of debris (e.g. plastic
bags, plastic bottles).

£ small narrow baybetween two capes of
headland, which islarger than a cove but

smaller than a gulf.

E#AET A0 2EOAO &1 1T x0 EI
south side of the beach and runs on either side of
the road.

E ' OixETC 11T OEA AACA
manchineeltrees (Hippomane mancinella).

ZOoT POI AO OEOA &I O ii11O0
shorebirds, and herons.

E . AOOET ¢ 00001 AO EAOA
E 4EEO AAAAE EO TTA 1T £
can be granted for sand removal for concrete and
building material.

£ This location provides good birdwatching for
pelicans, boobies, frigate birds and possibly red
billed tropic birds. There is a large cattle egret
colony in a tree by the stream.

EThere is alarge cattle egret colony in a tree by
the stream.

DATE SUMMARY OF INNUNDATIONS SUMMARY OF RESPONSES
Jan 7, Traces of sargassum on the No information available on response
2018 beach
August, Heavy Sargassum Inundation Cleaned by SamuedVleade on behalf of
2019 Montserrat Tourism Division.
May 2021 | Heavy Sargassum Inundation Cleaned by Samuel Meade on behalf of
Montserrat Tourism Division.
BEACH LOCATION TERRAIN
ACCESS
Vehicular Access to theentrance of the beach Partially paved/ flat/easily accessible.
via a flat, paved road.

Paved main road direct to the beach. There is space for tiranoeuvring of machinery and heavy
equipment of machinery in front of the gun batterykannon.There is adequate spacéor the

temporary storage of sargassum at this beach.
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https://www.projectaware.org/diveagainstdebris

Vulnerability factors

Geophysical features Passing surface currentsypically keep sargassum
out at sea.
Is there adequate access to the Yes

bay to facilitate clean-up efforts?

Is the area important for fishing? The area ispopular with shore fishers, and birders
(Presence of fish market and
other infrastructure e.g.,Jetty)

How close is the community to Bay? Bars and cookshops aredirectly alongside the
beach.

Proximity of bay to schools and Montserrat Port Authority located ~1.3 km

other infrastructure (e.g., northwest.

polyclinics etc.).

Volume of sargassum during Traces
scoping assessment

Volume of sargassum historically Low - Medium
(2011 z present)

Is the beach heavily used by locals? Average

Is the beach heavily used for tourism? Yes, cruise ship guests often spend the day on this
beachOneof- T T OOAOOAOEO 11 00
beactes,

Evidence of resilience

Is there evidence of community No
efforts to clean-up?

Is there evidence of community No.
efforts to use sargassum?

Presence of church and No
community groups that advocate
for government assistance?

Overall comments on vulnerability and resilience:

CarrsBay is one of the most significantly impacted areas since the advent of mass sargassum
inundation. It is regularly maintained by the Montserrat Tourism Division. Without human intervention
that slight sloping nature of the beach allows for the seaweed to be washed out to sea or buried. Given
the high importance of the beach to tourismCarrs Bay displays &IGH vulnerability to influx events.

There has been regular focus on cleaning this beach over the years by the Montserrat Tourism

Division. There is also ease of access for equipment to suppoktan-up, and the Tourism Division
investing more in beach maintenance in the pastear, therefore CarrsBaydisplays HIGH resilience
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to influx events.

Photo credit (left): CarrsBay view towards the steam, The Montserrat Reporter.

Photo credit (right): Carrs Bay, Physical Development Plan for the North of the island.

Photo credit (left): Plastic debris washed downstream by CaineRiver, KTPhoto via Discover
Montserrat, 2021
Photo credit (right): Stream, Veta Wade 2022
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6. Bumkum Bay
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Source: Google Maps (Edited)Bumkum Bay

SELECT SOCIAL KEY FEATURES SELECT ECOLOGICAL KFFEATURES

A Secluded beach with bar and restaurant. A Small bay

AThe beach is used for recreational purposes and AFish nursery for snapper
by pot fisher(s)

A Shrub forest environment
A Site for recreation and cultural heritage

The oldest tomb in Montserrat can be AFogarty spring flows into this bay during wet
found here. season

A Location of Bunkum Bay Beach Bar /4Bs

A Popular site for nesting turtles and turtle
Beach Bar.

watching experiences.
ATraditionally the beach is used by the
local Bunkum Bay & St. Peters community.

AsSubsea fibre optic cabling landed at
Bumkum Bay.

DATE SUMMARY OF INNUNDATIONS SUMMARY OF RESPONSES
Jan 7, Low volume of sargassum No action taken. Owner of 4Bs Beach Bar
2018 presentin the bay

mentioned shewould go to the beach and collect
sargassum, wash it and use it in her backyard
garden.
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DATE SUMMARY OF INNUNDATIONS SUMMARY OF RESPONSES
August 2, Traces ofsargassum presentn Eco Montserrat Beach Clean Up plastic and
2019 the bay other manmade debris
May 2021 | Traces of sargassum Rotary Club Clean Up, plastic and other manmag
debris
March Floating Sargassum Carried away by currents and sinking to the
2020 bottom of the sea, noticeable when snorkelling o
swimming in the sea. No action taken.
Sargassum has not yet affected the recreational
use of the beach
BEACH LOCATION TERRAIN
ACCESS
Vehicular Direct vehicular access. paved/sloping
Nearest paved road vehicular
access isa short walk from
general parking area.
On Foot/ A partially paved/ rocky Rocky,sloping, footpath
Vehicular footpath is located below the

general parking area. The
remainder of the road to the
beach has deteriorated over
time and broken apart

There is access fomanoeuvring of machinery/heavy equipment. There is adequate spader the
temporary storage of sargassum, and manual/mechanical beackeanup.

Vulnerability factors

Geophysical features

Passing currentstend to keep the sargassum out to
sea

Is there adequate access to the
bay to facilitate clean-up efforts?

Yes

Is the area important for fishing ?
(Presence of fish market and
other infrastructure e.g.,Jetty)

Yes, seine fishingpot fishing, spearfishing

How close is the community to Bay ?

N/ A
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Vulnerability factors

Proximity of bay to schools and The nearest school is the St. Augustine Primary
other infrastructure (e.g., School
polyclinics etc.).

Volume of sargassum during Traces
scoping assessment

Volume of sargassum historically Traces to low volumes on shore
(2011 z present)

Is the beach heavily used by locals? Yes: The beach is used for recreational purposes

Is the beach heavily used for tourism? Somewhat

Evidence of resilience

Is there evidence of community Yes, therehave been community effortsto clean up
efforts to clean-up? debris on this beach.
Is there evidence of community No

efforts to use sargassum?

Presence of church and Local community groups show keen interest in beach
community groups that advocate clean ups including this area.
for government assistance ?

Overall comments on vulnerability and resilience:

Bumkum Bay is one of the least significantly impacted areas since the advent of mass sargassum
inundation. Most of the sargassum throughout this period appears to be passing further out to sea or
sinking to the seabed. Givethe importance of the beach to tourism, local business, and the residential
community of Bumkum Pay/Palm Loop (although so far not heavily impacted) Bumkum Bay displays a
HIGH vulnerability to influx events.

As ofJanuary2022,BumkOi " AU EO AAET ¢ Al AAT AA AOAOU 1 OEAO AAUh
effort to increase local use of the beaches. Considering ease of access for heavy equipment which was

displayed when submarine fibre optic cable landed on the beach in 2019, BumkuBay displays
HIGH resilience to influx events.
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Photo Credits- Top Left - Veta Wade(March 2022), Top Right Veta Wade (March 2022)
Photo Credits- SecondRow Left- Veta Wade (March 2022), RightVeta Wade(March 2022)

Photo Credits- Bottom Row- Montserrat Submarine Fibreoptic Project

Photo credit- Botttom left -Veta Wade & EOE O. &ET O )1 Ah
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Woodlands Beach
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Source: Google Maps (Edited)Woodlands Beach

SELECT SOCIAL KEY FEATURES

SELECT ECOLOGICAL KEY FEATURES

A Inhabited area.

AFrequently used for hosting picnics parties or
barbeques.

AThe beach is surrounded by an affluent
residential community.

APopular for turtle nesting and turtle watching
experiences.

A Concrete benches and tables all under shade,

with access torunning water, a kitchenette, and
toilet facilities.

A The beach provides space for marine education
programs.

Z ! [ E@ 1 £ OAT AU AT A
72 3 forést
E , AxUAOO OEOAO 0011

northern end of the beach

Z 01 D i tuktld nesting and turtle
watching experiences.

E , 1 A AaDificialireef £

DATE SUMMARY OF INNUNDATIONS | SUMMARY OF RESPONSES
Jan 7, Low volume of sargassum The beach is cleaned every other day by Tourism
2018 presenton the beach. Board contractor
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DATE SUMMARY OF INNUNDATIONS | SUMMARY OF RESPONSES
August 2, Low to Medium volume or The beach is cleaned every other day by
2019 sargassum Tourism Board contractor
May 2021 Low volume ofsargassum and The beach is cleaned every other day by Tourism
plastic debris filling the bay Board contractor
BEACH LOCATION TERRAIN
ACCESS
Vehicular I AARAOO O OEA AA A Paved sloping
facility via paved road.
By foot A short walk from the parking Paved walkway
area/main picnic facility directly to
the beach.

Paved main road access to the vicinity of the beach. There is no space formtfamoeuvring of
machinery and access to heavy equipment on these beaches due to the heavily wooded area
surrounding the beach. There is, adequate space for the temporary storage of sargassum.

Vulnerability factors

Geophysical features Passing currents tend to keep the majority of the
sargassum offshore

Is there adequate access to the Yes
bay to facilitate clean-up efforts?

Is the area important for fishing? No, though seining and pot fishers operate in this areg

(Presence of fish market and
other infrastructure e.g.,Jetty)

How close is the community to Bay? The beachborders the residential area. Homes on
the cliffside overlook the beach.

Proximity of bay to schools and The nearest School is the St. Augustine Catholic
other infrastructure (e.g., Primary School ~ 1.3 km away
polyclinics etc.).

Volume of sargassum during Traces
scoping assessment

Volume of sargassum historically Low - Medium
(2011 z present)

Is the beach heavily used by locals? Yes

Is the beach heavily used for tourism? Yes, cruiseship guests often spend the day on this
beach and are treated to lunch and entertainment in
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the shaded event space.

54



Evidence of resilience

Is there evidence of community Yes. This beach is cleaned every other day by the
efforts to clean-up? Montserrat Tourism Division contractor.

Is there evidence of community Some of the sargassum was used for experimenting
efforts to use sargassum? with farming for a local restaurant.

Presence of church and No

community groups that advocate

for government assistance ?

Overall comments on vulnerability and resilience:

Woodlands Bayhas been one of the most significantly impacted tourism destinations since the advent

of mass sargassum inundatios. However, most of thesargassumtends to stay out atsea orsettle within

the reef. The beach is used for recreational purposesa®AET ¢ 11T A 1T £ ObBéachEOI AT AGO b
attractions, is maintained by both Montserrat National Trust and Montserrat Tourism Division. Once

sargassum comes into the beach, because of high warergy, itis removednaturally, and the excess

influx is washed onshore. Sargassustrandings tend to get pushed up on the beach area by heavy wind

and waves. Without human intervention, the sargassum remaindecomposes and ges buried in the

sand. Given the importance of the beach to tourisrmd recreational use andecological value of the reef

area, WoodlandsBeach displaysa MEDIUM vulnerability to influx events.

71T AT ATAO "AUu EO AAET ¢ Al AAT AA AOAOU 1 OEAO AAUR AO E
local use of the beaches. Considering relative ease of access for heaipment or manpower in

accessing the beach and managing sargassum influx as seen only on this beadat®, Woodlands

beach displaysHIGH resilience to influx events.

Photo Credit(left) Uncommon Caribbean

Photo Credit (right) Veta Wade 2019 VetaWade:Sargassunbeing clearedinto black

garbagebags by contractor Mr. Danny Sweeney
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8. Lime Kiln Beach
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Source: Montserrat GIS Division (Lime Kiln Beach)
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SELECT SOCIAL KEY FEATURES SELECT ECOLOGICAL KEY FEATURES

Alnhabited area, A Popular for turtle nesting and turtle
watching experiences

A Beach located in an affluent residential
area A Almond Tree canopy provides
natural shady area

APopular picnic area, used also for beach parties

or a spot to wind down by relaxing and witnessing A Smalland narrow beach
one of the island's best sunsets.

A The begch Prqvide:s space for'm'arineA e‘d.lljcaftif)” A Small wooden bridge walkway from
’;E)OI COAi O OOAE AO OEI OA parking area to beach
nc.
DATE SUMMARY OF INNUNDATIONS SUMMARY OF RESPONSES
Jan 7, Low volume of sargassum No known response
2018 present on the beach
August 2, Low volume of sargassum Beach cleaned once per week by Montserrat
2019 present on the beach Tourism Division
June 14 Medium influx floats onshore About half of the influx was washed back out to
2020 sea.
May 2021 Low volume of sargassum and Beach cleaned once per week by Arthur Meade
plastic debris filling the bay and crew
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BEACH ACCESy LOCATION

TERRAIN

Vehicular

Paved access to the entrance of the beach

Partially paved/ flat/

Paved road access to the beach area. However, there is no space fontaaoeuvring of machinery
and access to heavy equipment of machinery directly on these beaches due to wooded area. Ther¢
is adequate space for the temporary storage of sargassum in the small car parking area

Vulnerability factors

Geophysical features

Small cove opens to passing currents

Is there adequate access to the
bay to facilitate clean -up efforts?

Yes

Is the area important for fishing?
(Presence of fish market and
other infrastructure e.g.,Jetty)

The area ispopular with shore fishers.

How close is the community to Bay?

Beach is nestled within residential community

Proximity of bay to schools and
other infrastructure (e.g.,
polyclinics etc.).

Salem Primary schools ~1.9km distance away.

Volume of sargassum during
scoping assessment

Traces

Volume of sargassum historically
(2011 z present)

Low - Medium

Is the beach heavily used by locals?

Yes

Is the beach heavily used for tourism?

Yes, cruise ship guests often spend the day on this

beach

Evidence of resilience

Is there evidence of community
efforts to clean-up?

Yes, for general cleatup with community support.

Is there evidence of community
efforts to use sargassum?

No, there are no widescale community efforts to

use sargassunin this area.

Presence of church and
community groups that advocate
for government assistance ?

No
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Overall comments on vulnerability and resilience:

Lime Kiln Beach is one of the significantly impacted western recreational beaches since the advent of
mass sargassum inundations-owever, nost of thesargassunmtends to stay out atsea Lime Kiln is
maintained by the Montserrat Tourism Division, with a toilet facility and concrete seated area. Once
sargassum comes into the bay, because of high wave energy, the excess influx is washed high onshore
and then cleaned up manually. Given thiemportance of the beach to tourism and recreational use and
partial accessibility to heavy equipment, Lime Kiln displaysMEDIUM vulnerability to influx events.

,ETA +EIT "AU EO AAETI ¢ Al AAT AA AOAOU 1 OEAO AAURh AO E
local use of the beaches. Considering relative ease of access for heavy equipment and manpower in
accessing the beach Lime Kiln displaysIGH resilience .

Photo credit: Veta Wade 14 June2020: Lime Kiln Beach
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9. Old Road Bay
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SELECT SOCIAL KEY FEATURES

SELECT ECOLOGICAL KEY FEATURES

A Affluent residential areas surrounding,

with beach bars and villas.

AGolf course being reestablished in this area, for
the first time, post volcanoeruption.

A The beach is a destination for beach parties,
cultural events such adestivals,fish-fries, family
picnics andfor witnessing one of the island's best
sunsets.

A The beach provides space for marine education
DOl COAI O OOAE AO OET OA
Inc.

EThe Belham River valley floor has been
covered by volcanic lahars.

E 3EOCA T &£ -17100A0C0AD
Valley Wetlands.

A Nesting turtles have been sighted on the beach
Popular mating spot for endangered green turtles.
AThere are many opportunities for bird watching

here, both in the scrub and on the beach, for
example: Smoothbilled Anis, Common Grackles,
doves, Green Herons, American Kestrels, Antilleg
Crested Hummingbirds, Yellow Warblers and
Bananaquits. The cliff aga by the beach is good
for Caribbean Martins

DATE SUMMARY OF INNUNDATIONS SUMMARY OF RESPONSES
Jan 7, Low volume of sargassum No known response
2018 presentin the bay.
August Low volume of sargassum No known response
2, 2019 presentin the bay and in the
river channels
May Low volume of sargassum and #1 AAT AA AU OEA -Day Q@A Of
2021 plastic debris filling the bay Keep Montserrat Clean & Green, by hand with
some use of heavy equipment

61



DATE SUMMARY OF INNUNDATIONS

SUMMARY OF RESPONSES

March Floating Sargassum
2022

Carried away by currants and sinking to the
bottom of the sea. A new RSPB Wetland Project i
now established at Old Road Bay, this could be
threatened by large sargassum influx.

BEACH LOCATION TERRAIN
ACCESS
Vehicular Access to the north and southern entrance of the| Partially paved/ flat.

beach via a flat, paved road.

Paved main road gives direct access to the beach. There is space fonthaoeuvring of machinery
and access for heavy equipment on these beaches. There is adequate space for the temporary

storage of sargassum.

Vulnerability factors

Geophysical features

Passing surface currents that keep sargassum out at
sea.

Is there adequate access to the
bay to facilitate clean-up efforts?

Yes

Is the area important for fishing?
(Presence of fish market and
other infrastructure e.g. Jetty)

The area is popular with shore fishers.

How close is the community to Bay?

The beach borders what was once a major golf
course, a hotel and currently ae-emerging
residential area featuring mid to upscale homes
and an expatriate population.Several fars are
located adjacent tothe beach

Proximity of bay to schools and
other infrastructure (e.g.,
polyclinics etc.).

The centre of Slemvillage is~ 1 km away. The
UWI Open Campus, MNT, Montserrat Secondary
School and the Community Collegare ~2km
away.

Volume of sargassum during Traces
scoping assessment

Volume of sargassum historically Low
(2011 z present)

Is the beach heavily used by locals? Yes
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Is the beach heavily used for tourism? Yes, cruise ship guests often spend the day on this
beach

Evidence of resilience

Is there evidence of community Yes, for general cleatup with community support.
efforts to clean-up?

Is there evidence of community No, there is no widescale community effort touse

efforts to use sargassum? sargassuntor this area. The landing here is
negligible

Presence of church and No

community groups that advocate
for government assistance ?

Overall comments on vulnerability and resilience:

Old Road is one of the least significantly impacted the western recreationalbeaches since the advent
of mass sargassum inundations. Most of theargassumtends to stay out at sea. Old Road Bay is
maintained by the Montserrat Tourism Division, with a toilet facility and concrete seated area. Once
sargassum comes into the bay, because of high waaeergy, itis removed naturally and the excess
influx is washed high onshoredecomposes and is buried in the sandOld Road Bayisplays LOW
vulnerability to influx events.

10 1T &£ *Al ¢mge¢h /1T A 21T AA "AU EO AAET ¢ Al AAT AA AOGAOU
to increase local use of the beaches. Considering relative ease of access for heavy equipment and
manpower in accessing the beach Lime Kiln display$lGH resilience .

Photo Credits: Belham ValleyVetlands- Pamela HolleyMarch 27, 2022
Photo Credits: Old Road BayVetaWade, March23, 2022
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10.Isles Bay

MONTSERRAT

Isles Bay Beach

Source: Montserrat GIS Divisifiales Bay)
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Source: Google Maps (Edited)isles Bay

SELECT SOCIAL KEY FEATURES

SELECT ECOLOGICAL KEY FEATURES

A Isles Bay is surrounded by an affluent
residential area

AGolf course being reestablished in this

area, for thefirst time, post volcano
eruption.

A The beach is a destination for beach parties,

cultural events such adestivals,fish fries, family
picnics or watching the sunset

A The beach provides space for marine education
DOl COAI 6 OOAE AO OEI OA
Inc.

E oIl DOI AO ARAAE &I O AO
recreational shore fishing

A Location of the popular Isles Bay Beach Bar

A Popular beach fomesting turtles and
turtle -watching experiences.

A Popular mating area for the
critically endangered green turtles.

A Location of an artificial reef

DATE SUMMARY OF INNUNDATIONS SUMMARY OF RESPONSES
Jan 7, Low volume of sargassum presentin | No known response. Influxes are usually mild
2018 the bay and washed out tosea ordry up on the

shoreline.
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